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IN THE Homm OF REPRESENTATIVES, January 9, 1863. 
On motion of :Mr. CLARK, from the Committee on Printing-
Rewlred, That there be print<'d threo thousand c•xtrA. copies of the Report of the SupPrintendent of the United States Coast 

SnrYey for the ycur 1862; two thournnd of which shall he for distribution by tlie Supe1·intendent, and -0ne thousand for the nse 
of the members of the present Honse. 

Attest: EM. ETHERIDG5, C1erk . 
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ERRATA. 

IN COAST SURVEY BEPORT FOR 1861. 

Page 152, la.st line, for "Coqnilla" read "Coquille." 
Page 232, line 15 from bottom, for "410" read" 430." 

IN COAST SURVEY REPORT FOR 1862. 

Pa.ge 12, line 5 from bottom, for "1861-'62" read " 1860-'61, and is much diminished from those of lSGl-' 62." 
Page 178, line 13, for "sketch No. 50 " read "sketch No. 48." 
Pa.ge 182, line 10 from bottom, for "sketch No. 50 " read "sketch No. 48." 
Page 272, line 17 from bottom, for "of Sergus" read " Las Scrgas." The full title of the book iB "La.s Sergaa de! Mey 

Esformdo Ca.halero Esplandia.n hijo de! Excelente re Amadis de Ga.ula.'' 
Pa.ge 272, line 13 from bottom, for "Sergus" rea.d " Sergall." 
Page 275, line 7, after the word "pa.ges" insert "45-49." 
Pa.ge 285, line 7, after tlie word "page" insert " 15." 

Page 286, line 16 from bott.om, before the word "side" insert "NW." 
Pa.ge 288, line IO from bottom, for" 12".9" read" 11".6." 
Page 290, line 9, for" 10".2" read "09".8." 
Page "o" line 17 from bottom, for " bend " read " trend." 
Page 29,, line 12, for" 58".l" read" 51".8." 
Pa.ge 297, line 5, for" 17"" read "11"." 
Page 299, line 6, for "55" read " 5.5." 
Page 299, line 21, for" of Point" read" off Point.'' 
Pa.go 299, line 8 from bottom, for "undergo is" rea.d ''. nndergoe;." 
Page 299, line 5 from bottom, for "presents" read "present.'' 
PP.ge 301, line·ll from bottom, for "10".0" read" 03".7.'' 
Page 302, line 23, for" 56".9" read "50".5." 
Page 303, line 8, for " 37" .4" read " 31". 0." 
Page 303, line 2 from bottom, after "southward" insert " of Point Lobos.'' 
Page 303, line l from bottom, for "Point Lobos" read "it.'' 
Page 304, line 12, for " intimated " read 1• HBCertained." 
Page 307, line 18, for " straight " read "strait." 
Page 316, line 15 from bottom, for" moon" rea.d "noon." 
Page 823, line 14, for" $12,000,0()00" rea.d "$12,00U,()00." 
Page 325, line 8, for " are formed " read " is found." 
Page 327, line 7, for" 37 59 39.4" read" 370 59' 39".4." 
Page 327, lino 2 from bottom, for "levated" read "elevated." 
Pa.ge 828, line 21 from bottom, for" 31.6" ''read" 31".6 ;" for" 54.9"" rea.d "64".IJ." 
Page 328, line ll from bottom, for "islet" read "ialets." 
Page 329, line 4, for "4i" read "3j-." 
Page 829, line 19, for "four" read "three." 
Page 344, line 16 from bottom, for " Oregon," read "Oregan." 
Page 355, line 8 from bottom, for " 1270 58'" read " 1230 58'." 
Page 359, lille 12, for " after " rea.d " before." 
Page 360, line 10, for " 311-315" read " 44--48.'' 
Page 362, line 19, for "channel one," rea.d "chann&l, one-." 
Page 868, line 2, for " norhernmost " read " northernmost.'' 
Page 864', between lines 21 and 22, in'iiert~ 
"Th~ tw-0 bars bore from ea-Oh other SE. by E. and NW. hy W., and their distance apart wa.s 2! miles, with the seaward 

extremity of the Middle Bank in line between them. 
"The .M.iddle Bank between the north and south channel was about a mile wide, and regular up to the cape, except the 

o:lf-ahoot t.o connect with Sandy ~and, which bore E. by S. i S. lJi miles from Di•appuiutment, aud NW. t N., two mile• 
from A.dlUDI!. If.NE. from it the Chinook shoal stretched southward within less than a mile. 



 

ERRATA. 

''The western tail of the great Middle Shoal, eastwaTd of Point Adams, !1ty NE. ~ N. l~ mile from that point. 
" The channels north und south of this bank had changer! very much, but to them we shall not again refer. 
"We note the following changes since the survey of 1841 : 
"That the sonth sands, then stretching 6 miles westward from Point Adams, had been cut through at a point h:i1f their 

distance out hy a wide channel, with deep •rnter, running S. by W. from Sandy island, but the bar of this clrnnnel was not 
yet fairly cut through, having less thn,n 3 fathom~ upon it. 'Ibis channel was therefore running at right angles to the one 

of 1841. anu over the very spot marked bare in 1839. 

''That the north ch!tnnel retained the same general features, but had moved to the southward ; its southern part cutting 
away over a mile of the west end of the Houth o;:•mls of IB4 l. It still had over a fatbom more water than the •outh channe!l 
Inside of C.-pe Disappointment it ret,tine,l the Sflrne gerieral direction as in 1839 and 1841. hut was mOTC contracted. 

''That the :Middle Bank was much changed, lmt its northern portion similar to that of the two previous snrveys. The 
eaFtern point lrn'l moved N.NW. three-quarters of a mile since l8U. Sandy islimd had much increased in size, and ap
parently moved with it. 

"That a long sand bank had ma<le out over a mile NW. from Point Adams, and was called the Clatsop spit. 
"That the western tail of the great Middle Shoal, eastward of Point .Adams, had been cutaway three-quarters of a mile. 

" SURVEY OF 1852, 

"Thi" wa~ the r,econd exRmirrn.tion by the United States Coast Survey, founded upon a complete triangulation and the 
topography of l\Jil1t Adams, Sanely fal;1ud 1 !LIHl Cap1~ Dh•appoiHtment. 

"Two clrn.unel" remained a,; in 1850. The south had becnrue more defined, having 3!1 fathoms across the bar, which was 
three-quarters of a mile wide, anrl the general direction of the channel N. 2 \V, From Point Adams it bore SW.~ S,, 
dist.lilt :Jt rni!es, and from Cape Dis.ippoi11tment S,SE, 5i miles, It was 2§ miles distant from the beach south of Point 
Adams. 

"Tbe north dmnnel was S. ~"W ., 3 miles from the cape, and \\'. j S., 4~ miles from Point .Adams ; it had 4~ fathoms 
upon it tow:ud the ~outlu_~rn ~idc, a.ml itR v. hltb was tl11ee-quartt~r8 of a milu. rl he middrnnnel cour8e for 1~ mile was NE. 
by N , then N. by \V. tow:rnl; the cape. turning to the c·ast half a mile before reaching it, and after a mile on this course 
running E ::->E. p;rnt the north >i<le ot ::;andy iHl:tnd: or, continuing paHt the cape within a quarter of a mile, then steering 
E NK one mile, in from 8 to 5 fathoms, changing to SE. by E. through a 3-fothom channel, p~st the NE. sid., of Sandy 
islirnd. The old ~pit hank. of 1 i92 had mt1de ont half a mile nearer the cape than then existing, but having a 3-fathom 
cha-u n e 1 acroR5 it.' ' 

Page 364, line 29, for "bank" read "•hoal." 
Page 364, line D from bottom, for 11 l)ank'' read "shoa.1 
P<1gc 365, line 6, fur "i~" read '' are. 11 

Page 365, line 11, for "bank" read "shoal.' 1 

Page 367, line 18, fur 'j Columhia 'J read l' Columbiars." 
Pag1; 370, line 22 from bottom, add" from the south bar.' 
Page 371, line 12, for "which" read "it." 
Page 376, line 14, for" 377" read" llO." 

Page 376, line 18 from bottom, for "iB" read "are." 
Page 379, line 4 from bottom, insert "110" in the blank. 
Page 383, line 4 from bottom, for "ow'' read ' 1 low;" for "tindl'" read "find " 
Page 387, line 2, for" refitted their ships here" read "were refitted here." 

Page 387, line 30, for" and --- " read "13G-14B." 
Page 839, liae 4 from bottom, "fm good withholding" read "with goud holding." 
Page 392, line 3, for" northwest" read ''northeast." 
Page 396, line 17 from bottom, delete "first.'' 
Page 399, line 16, in blank space insert" distant." 
Pa~e 402, line 8 from bottom, for "Cordowa" read "Cordova." 
Page 404, line 18 from bott.om, for "sweeP"" reo.d "sweep." 
Page 408, line 24, for "the shore" read "the eastern shore." 



 

LETTER 

FROM 

THE SECRETARY OF THE TREASURY, 
TRAXS~HTTIXG 

THE REPORT OF THE SUPERIXTE~DEJ'\T OF THE liKITED STATES COAST SFR\'E\'. 

TREASl!RY DEPARTMENT, December 19, 18G2. 

SIR : I have the honor to transmit, for the information of the House of Representatives, 

a report made to this department by .A.. D. Bache, LL.D., Superintendent of the United States 

Coast Survey, stating the operations and progress in that work during the year ending No

vember 1, 1862, and an engraved sketch showing the general progress which has been made 

in the survey of thy .Atlantic, Gulf, and Pacific coasts; also, the manuscript map of progress, 

brought up to the same date, in accordance with the act of Congress approved March 3, 1853. 

I have the honor to be, very respectfully, 

S. P. CH.A.SE, 

Secretary qf the Treas11ry. 
Hon. GALUSHA .A. GRow, 

Speaker of the House of Representatives. 
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REPORT. 

COAST 8lJRVEY STATJO:Y, 

1\lear West Clusliire, Connecticut, J:i7occmber 7, 1862. 

SIR: I have the 110nor to submit my repQrt for the surveying year ending November 1. 1862, as required 
by law and the regulations of the 'l'rcasury Department. With it i;; an engraved map showing the general 
progress of _the survey, and a manuscript map prepared at the Coast Survey office, in accordance with the 
act of CJongress of Masch 3, 1853. 

The BUl'vey has been in progress, in its field or office WOI'k, in all the States of our coast-Atlantic, Gulf, 
and Pacific, though upon the diminished scale rel1uircd by the diminisl1(,d appropriations fm· the fiscal year. 
The officers and the work have rendered es~ential service to tho fleetf' and annies of the Union. A brief and 
general statement of both these classeH of opera.tions will he given in the prefatory chapter (Part I) of this 
report, and a more detailed account in Part II. 

The estimates for the next fiscal year, upon the same reduced 8cale as those of the past yea:r, arc con
tained in Part I. 

'l'he expeTieuce of the nsefulne8B of the survey in tl1e variouR war and blockade operations of the coast 
was liardly needed, to show that it ought to be pushed f01·ward as rapidly as the means of the government 
will permit, if we would be prepared in those sections wl1cre danger may at any moment be imminent. The 
flows and ebbs of public feeling on that subject during the past year demonstrate the necessity of such prepa
ration. 

I have taken the opportunity, presented by the visits of iu~pection of the chief engineer, General Joseph 
G. Totten, to inform myself personally, through the kindly official aud personal relations between us, of the 
progress and direction of the phms for defences on the coast, with a view to special 1·eference thereto in the 
progress of tl1e surveys. I was much gt·atified to find that as far as we had advimced the progJ1Css was in 
the right direction, though I could not but recognize that the information obtained would cnalilc me in the 
future to make the connexion even more intimate than in the past, when no such exigencies as are now 
probable seemed to be among the poBBibilitie8 of the times. I would be glad to make rapid provi8iou for 
these exigencies, could adequate means be furnished. Perhaps some opportunity may yet oceur to carry out 
such a purpose. It is certain that accurate maps must form the basis of wcll-cond11ctcd military operations, 
and that the best time to procure them is not when an attack is impending, or when the army waits, but when 
there is no hindrance to, or pressure upon. the surveyors. That no coast can be effectively attack~d, defended, 
or blockaded without accurate maps and charts, has been fully proved by the events of the last two years, 
if, indeed, such a proposition required practical proof. 'l'he p1;1·sonR employed upon the v11rious coasts beiug 
in the service of the government, their personal experience has been availaLlc in the various and complica,ted 
duties of pilotage, for lighting, for p1adug beacons, buoys, &c., in time1> of exigency, aud during the derm1ge
ment of regular modes of supply and inspection. 

The honorable Secretary of the Navy has mentioned in his report the services of the Superintendent nf 
the Coast Survey, as a member of the commission, in reference to plans of blockade, &c., and has since, with 
your approval, placed him on an important commission for selecting a site for a navy yard for iron clads and 
iron vessels, in order to lay the foundation of an iron navy. 'l'he indispensable nsefolne~s of' the Coast Survey 
i·esult.s to these two commissions was'' gcnerously·aekuowledgcd by votes of each without dis~er1t. The reso
lution passed by the second board, transmitted to me by its pre~iilent, AJmirnl Stringham, will be fou11d 
in the Appendix: No. 37. The communication from the president of the iir.;t board, Admiral Dal'ont, was 
given in t.he Appendix of my last annual report. 

It will he observed that though general publication13 of maps and charts ar·c made, the government has 
always more advanced and fresher information than other parties, whether domestic or foreign, and that due 
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discretion bas guided us m tbc mode of publication and di~h·ibution of new maps and charts and of new 
information. 

The zeal with wliich tlie Coast SurvPv dfi('Cl'I' have thrown themseh·es into such service as the govern
ment n·quired is truly eommeudnble, and h~1s prn('ured for them the praise of the distinguished army and navy 
officers und<:r whose immediate direction they have served. 

GE~ERAL STATEME.'>T OF PROGRESS. 

The general sketch of progress (No. 45) shows that the triangulation, primary or secondary, of the 
Atlantic coast iR coutinnous from our northeastern boundary to south of the line between North and South 
Caroliua, and, with an interval of about sixty miles, from 'Yinyah bay, S. C., to l\Iatanzas inlet, Eouth of St. 
Augustine, }'la. 

- Thi:< year t1nee triangulation, Bix topogrnpl1ieal, auc1 two hydrographic partieR lmve worked upon the 
coast of Maine. The trian1:,>Ulation (Sketch No. 2) includes Eastport harbor, and that of the sea-coast is com
plete from Machias bay to ]\fount Desert, and from tlie entrance and approaches of Isle au Haut bay, including 
Penobscot bay. to Kittery, l\le. 'l'he topography is about two seasons behind the triangulation, and the 
l1ydrography i8 proportionately advanced. This season's topographic.al work on the coast of Maine has been 
in the neighborhood of Eastport, at Frenchma11'8 bay, below Rockland har1or, along the water passages 
which connect the Sheepscot and the Kennebec, in the upper part of Casco bay, and near Portland, (a recon
nai>'sauce for defeusivc purposes.) The hydrogrnphy has been that of the water connexions between the 
ShePpscot and Kennebec river,;, including also Wiscasset bay, the upper part of Casco bay, including Yarmouth 
ancl l•'reeport river8, and supplementary work near Portland. 

'l'he work on the coast of New Hamp8hire and MassachuscttE (Sketch Ko. 3) is nearly completed. 
])uriug the past Beason a hydrographic pm·ty lms added to the previous work. The sp<:cial surveys in Boston 
harbor have been continuecl. 'l'wo topographical and one hydrographic party lwve worked on the coast of 
Rhode Island, one of each class co-operating in the examination by the navy yard commission. The tidal 
aud magnetic observations have bet'n kept up at EaBtport, and the tidal ob~ervations at Boston. Two trian
gulation partie8, one alllo making astronomical observations, have been working on the coast of Connecticut 
lSketch No. 3) near New Haven, and on the Connecticut river below the head of tide. 

Two tria11gulation, one topogrnphieal, and one topographical and hydrographic pany have worked on 
the coast of New York and New ,Jersey; on Hudson riYer, (Sketch No. 11,) near Rhinebeck and Pough
keepsie, aud above Tivoli; near the western enc1 of Long Island, and on the ocean shore of :New Jersey, 
(verification survey.) Tidal observations have bec11 kept up at Brooklyn, New York. Examinations of 
bydrogra11hic changes have been made in the Delaware river, near Fort Delaware, and near the mouth of the 
Schuylkill, in Delaware, New Jereey, a11d Pennsylvania. .Magnetic observations for tl1e secular cl1ange of 
the declination aud inleusity have been made in New York and Penn~ylvania, (Sketch No. 47.) The rate 
of progress on the coast of Sections I aud II, (Maine to Maryland,) has quite equalled the estimates mac1e in 
my reports for 1857 and 1850. :Five parties t1-iangulating and sketching iu sho1·e-line and the topography 
of the banks of the Potomac, (Sketch No. 13, \ and co operating through one chief, have finished the prelimi
nary survey of that rinr from Blakistone i8land up to Georgetown. 'l'hese, while at work, were in part 
protected by the Potomac flotilla, in part by the army detachments on the banks, anc1 in part worked freely 
without uec'd of protection. A hydrogrnphic party is still engaged and will complete the soundings of the 
Potomac below Indian Head. The same party had p1·eviously rendered good service in tl1e North Atlantic 
blockading squadron, in the York, I'tununkey, and :Mattaponi rivers. An additional hydrographic party has 
sounded the Potomac between Alexandria and Georgetown, 'there being great need for a chart of the river 

near '" ashington. 
Two topographical parties have mapped tl1e environs of Williamsport, Maryland, for the use of the 

anny; another was fo1· a ~hort period employed in the topograpl1y of military defences near :Fort Lincoln ; 
one is now engaged in the vicinity <>f the District line near Bladensburg in plane-table work for military 
purposes; a survey was made by another of the rebel position and works at Manassa8; a fifth party is now 
eugaged in mapping the western npproaches of }'ort Marcy, in Fairfax county; another party surveyed the 
north bank of the Rappahannock at Fredericksburg, and skf·tcbed the roads leading to the Potomac; and a. 
seventh made reconnaissances and surveys on the I>cninsula, between the York and James rivers. These 
parties worked under the immediate direction of the chief topographical engineers of the armies of the Po
tomac and Rappahannock. 
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Two topographical parties with the anny of Maryland worked on the eastern f'hore of Yirginia, nmr 
Drummondtown and Norfolk, and one of them made a hyclrographic resurvey of :\Ietomkin inlet. 

There 1ue now ( ::'.'\ oveml>er 7) four topngrapbical parfa:H surwying- with tlw diffon•ut eoi·p~ nf tlw army 
nuder General :;\foClellan along the line uf the Potnnmc. Ob~crrntionF han: bcPn mad<' at tLe \Ya~binglon 
magnetic station, :md tlH: ti cl al ou:;erva ti nus have l1ecn contiuuecl at Old Point Comfort, Va. 

On the coast of North Carolina (Sketch Ko. ~l) a rc~urvey was made of Hatteras inlet at the opcuiug 
of the prPRent surveying year, and it was in part re-exmnined suLf'equently, and service in marking hy buoys 
and stakes rnudered there, in connexion with the Korth Atlantic blockading squadron, by a second Coat't 
Survey party. Oregon inlet was completely surveyed by a third party, which ah;o made examination of the 
tides and currents and of their action upon the site of :Fort Hatteras. The same parties, last named, made 
a reconnaissa.nce of the ::;.,euse river to a poiut above Kewbern, and placed channel stakeH ancl bnoy~ on the 
middle ground. Service.was rendered in the attack upon Hoanoke islaud. As soon as Beaufort, K. C., wa8 
taken by our forces, a hydrogra1•hic pa1·ty was sent there and rn>icle a resurvey, tracing anew portions of the 
shore line, and sounding the bar, the entrance, and the interior of the harbor. Some useful observations were 
communicated to us, by permio~ion of the ;.\:n-y De1mrtme11t, by one of the officer8 of the blockading Hcprndron, 
who had been supplied with instruments from the Coa~t Survey office. These pmts of the coai;t had been 
recognized as changeable in our operations of previous years. 

On the coast, of South Carolin.'!, (Sketch Ko. 25,) G1~orgia, and Floriila, acting under the immediate 
direction of the ffag officer of the South Atl:tntic blockading squadron, were four pa.rtie8, ouc <•f which had 
officers for all the surveying operations and a steam ve~sel; another for topngrnplty anrl hyrlrogral'hy, :mil 
two for topography, which were led. by officern of experience upon this part of the coast-co-operating with 
each othc1· through one chief and under the orders of Flag Officer DuPont. The operations of the~c 
partie:<, wl1ich reeeive.1 much comml'IHfation, will be given iu ddail nrnJer the head 11f Section V, only the 
surveying service being referred to here. Stono inlet aud riYer, and parts of Folly and Ki,nnth river:< were 
sounded out, the bar having entirdy clmnged. The banks of those streams were traced and mapped. l'art 
of Nor th Edisto river was resurveyed; part of St. Helena sound, and part of Port Royal sound, including 
Broad and Beaufort rivers and their tributaries, and also Skull creek aud Calibogue sound; lrnrt of Tybee 
Iloads, Ga.; part of \Yassa1v som1d; part of St. Simon's ~ntrnt1, and tlw bar at }~enrnrn1irn1, Fla. Buoys 
were placed ancl sailiug directions furnished to tlte flag officer. In connexion \dth the hydrography, the 
shore-lines were also traced of parts of Joh n's, James', Cole's, Kiawah, and Folly if laud ; of the inside of 
l'ort Royal islautl, arnl of parts of Broad liver, S. C., and its tributaries. Officers were furnished to recon
noitring expeditions afloat and ashore. 

The survey of the Florida reef (Sketch No. 32) was contimwr1 by a hyclrogmpl1ic party with a steamer> 
one triangulation, and one topographical party; and magnetic obtiervations by photography were kept np at 
Key West. 

On the coast, from ::\Iohile entrance to New Orleans, (Alabama, Ilfississippi, and Loui,;iana-Sketelt No. 
3:-i,) a very strong party with a steam vessel lent by the Kavy Department, including assistants familiar 
with the different opPrations of the survey and wi1l1 this part of the coaRt, nmde reconnai8sances; detenni1H'd 
the best channels of the mouths of the Mi~sissippi, and buoyed that of the Southwest Pass; gave positions 
and distances for stationing the mortar boats near Fort ,Jackson, and other u~eful services which have been 
acknowledged by the flag officer uf the western Gulf blockading squadron, and by Commmlore D. D. Portt'r, 
uudcr whose immediate direction they acted. The same party made examinations of localities designated 
by General Butler, U. S. A. One of the surveying officers was immediately connected, for some time, with 
}<'lag Officer Farragut in the Hartford. Two topographical parties were detailed, at the request of General 
Halleck, and under orders of his aide-de-camp, Colonel R. D. Cut.ts, Assistant in the Coast Snn·ey, to milkc 
military surveys of the ground occupied and commanded by the defensive works erected at St. Louis in 1861. 

These surveys are nearly completed. 
Arrangements are now making for the detail of parties to accompany the expedition of General Banks 

to the coa.st of Texas, and Commod'!!re Porter's to the Missiseippi. 
On the Pacific coast, in Sections X and XI, (Sketches Nos. 37, 38, and 42,) oue tri:mgul11tion party, one 

triangulation, topographical, and bydrographic, two topographical, one of them a douhfo p:ut;r. and one 
hydrographic party, liave been employed. The triangnlation of San Clemente i~land (one nf tlw Santa Bar
bara islands) and of the main between San Pedro. and Point Dnrna, hns been com1ileted. 'I'hc topogra11hy 
of Bodega bay has been completed in connexion with the coast adjacf'nt south t-0 'l'omalcs, and 8 evcrnl miles 
north of B-0dega entrance. Soundings for verification have been ma.de in Karquines strnit, OPliosite to Mar-



 

4 REPORT OF THE SUPERINTENDENT OF 

tinez; also at tbP junction of tbe !'tmit with the channel to 1\Iare I~laml navy yard, and off Point 'Vilson, in 
H:m Pablo bay. 'l'l1c liyrlrography of Hodrf!'a hay has 1wPn completPd, inc:h1cli11g tlie roadsteacl and that of 
the co:t><t betwt'en it and 'l'omales entrance. Tidnl obs;•rTationo liave l>een continued at San DiPgo and San 
Frnncisco, l"·'ideR tlume in <·ormcxiou with tl1e l1ydrography. 'l'hc stemner Active has assisteJ in gum·ding 
the navy ymd at 1\1are ieland in timr of emergency. 

The hydrography of Koos bay, Orl'gon, (SkPtch No. 43,) has been extended; and tbe bar and cntrnnce 
of Gray's harbor, "\Y. T., lmve Leen sonnclPd. 'l'idal observations has been continued at Astoria. 

The diminished appropriation for the western coast bas required the withdrawal of one of the partiC's. 
'l'he st,•mnpr Active being much out of rt>pair, a favomhle opportunity was taken to dispose of her. She will 
reqnirC' to be rcplac-ecl wh<•n a prnper opportnnit.v occurs. 

0FPWE-WllRK.-ThP rPf:ular work of com1rnting, drawing, photogrr.phing, lithographing, engraviug, and 
Pll'ctrotyping lias gone on in tlie otli.ce. l\Iany of' the charts for the memoirs for di~tribution to officers of the 
anny and navy connected with coast cxpC'ditions have bc<'n exe~uted in a pt'elimiuary way by lithograpliing. 
Som(', of wl1ich but a few copie~ were rcquireiJ, have been photographed. Photography, as a mode of reduction 
of field-work to thP publication scalp, lrn~ become n part of t11c regular routine of t11e office. 

It will be neces£mry 6oon to mnkc some reduction in the number of persons employed in the office; in 
fact, it has been com1m•nced, but it is hoped iliat it may not be necessary to exteniJ it much further, as the 
work reqnir<'s thorough training to be effectively executed, and it will be difficult to recover our trained 
computers, cngrav<'r~, and others, ~hould thPy once become e11gagPd in other offices. 

The title~ an· ]1ew· appended of cl rawings for mapR ancl chart8 and of the engraveiJ plates worked on 
during the yt•ar wliich ended on il1e 1st of N ovemhPr: 

Section I.-'l'lw drnwiug for a finished chart and the engraving in a prPliminary form of Barnstable 
harbor havP bP('n compld('d; the engraving of Portland harbor as a fini8l1ed chart, with additions to the 
hydrography, has bePn ne:uly completr;d; ancl a prl'liminary chart of 1\fount Hope bay haR been drawn and 
ergravecL ProgrPRi' ha~ lic<•n macle in tlie drawi11g and cngra.-ing of coast charts No. 8, Seguin i8land to 
Kennebunkport, :\le.; No. 9, Ca}H' NC'ddick to Cape Ann, )fo~&.; and No. 11, Plymouth to Hy:mui~, l'lfof'~.; 
and of the chart of SIH'<'p~cot anil K<·nnehPc riven;, Me. The dn1wing of gt'neral coa;:t chartR No. I, Q.uo<ldy 
Head, ~Ie., to Cape Cod, )la~R.; :Xo. II, Cape Ann to Gay H1·aJ, l\lass.; and of eoa~t chart No. 7, ~Iu8c011g;us 
bay to Portland, .Me., has been continued; and the engraving of coast cliaTt No. 7, 1\luscongus bny to Portland, 
.Me., and the drawing and engraving of No. 10, Cape Ann to J>Jymonth, lrnn Leen commenced. Ailditions 
lmve bern made to the chart of SalPm harlior and to coast charts Nos. 12 and 13, Nantucket ~ound :md 
Vincynrd sound, as also to the progress skctclies of the section; and a new iirngress sketch of tlte coast of 
1\Iaine 11as been drawn and engraved. 

Section ll.-Thc engraving in outline of the new edition of coast chart No. 21, New York bay and 
lrn.-bor, has Leen completed, and the chart 'issued in a preliminary form; tl1c drawing of the same as a finished 
chart has been continued. l'rogrcp.s has been made in the drawing ancl engmving of the Hudson ri.-er, (sheet 
No. 1,) from New York to Haverstraw, and in the drawing of sheet No. 2, Haverstraw to Poughkeepsie; tbe 
engraving of the latter has been commenced; and additions have been made to the progress sketch of the 
section. 

Section Jil.-The engraving of coast chart No. 35, Cheeapeake bay, (sheet No. 5,) from I'ocomoke sound 
to York river, has Leen completed; progress has been made in the eugraving of coast chart No. 36, Chesa
peake bay, (sheet 1'\o. 6,) mouth of York river to entrance of bay; aud of Patuxcnt river, lower slrnet, as a 
:fi11h1hcd chart. The drawing of Potomac river chart in four sheets, and the engraving of general coast chart 
No. IV, Cape 1\Iay to Currituck sound, and of Potomac river, (sheet No. 3,) from Lower Cedar Jloint to 
Indian Head, have been commenced. Additions bave been made to coast cbarts No. 31, head of Chesapeake 
bay to Magotl1y riYer; No. 32, Magothy to the Hudrnu river, Md.; No. 33, from the Hudson to the Potomac 
rh•er; ancl to the progress 11ketc:h of the section. The following preliminary cliarts and maps have been 
lithographed and issued to meet the immediate wants of the public service, viz : Atlantic coast, from Chesa
pellke entrance to Ocracoke inlet; Chincoteague bny; Hampton roads; James river, up to Cit.y Point, (new 
edition;) reconnaissance of Parnunkey and Mattaponi rivers; Potomac river, up to Georgetown, in four 
sheets; road map of District of Columbia; plan of wharves at Alexandria; military reconnaissance map of 
southe.astem Virginia, in nine sheets; and a general map of Virginia, in colors. 

St,rtion /V.-The engraving of coaHt chart No. 37; Atlantic coast, from Cap€ Henry t-0 Currituck sound, 
lms been commenced; and preliminary charts of Hatteras inlet (resurvey of 1861} and of Beaufort harbor, 
N. C., (resurvey of 1862,) have been drawn and lithographed. 
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Section V:-The engraving of Sapelo so~nd, Ga., Ossabaw sound, Ga., and of St. Simon's sound, Hnms
wick hm·bor, and 'l'urt.le rin~r, a~ fini~hed clrnrt~, ha8 been completed. The dnrwing of general coa~t cliart 
No. VII, Atlnntic coa~t, from \Yinyah bay, S. ('.,to St. John's river, Fln.; and that of Caliboguc ~ound arn1 
Skull crePk, formiug t!lf'. inland past'age from TyLc>e roads to Port Hoyul sound; and the cngravi11g of 
Savannah river as a finished chart, lrnn.; been in progress. Addition,- ha\'e 1H~e1i made to tl11.• progn's8 skd~h 

of the section. The following preliminary clmrts have been dmwn am1 lithographed for immediate use, yiz: 
Seit-coast of South Carolina; sea-coast of Georgia and :Florida to St. Augn~tinP; Port Royal entrancf', with 
Beaufort, Broad, and Chechessee rfrers; Calibogue sound and Skull crePk; \Y aB81lW bar; St. Helena ~ound; 
the addition of James i;;land aud Stono river to the clmrt of Charleston liarlJor; and a chart of Stono iulet, 
with parts of Stono, Folly, and Kiawah rivers, from the survf'y of the pre8ent year. 

St'ction VL-The drawing anrl engrnvi11g of tlie chart of St. Augul'tine harbor, and the engraving of 
St. l\Iary's river.and Femaudiua harbor, have been compll'tt'cl. Prog-re"~ 11a8 Leen made in tlie drawing aud 
engraYing of general coast ch:nt No. X, Flmida reef, from Kc·y l:li,;cayne to ~lnrque~as keys, and coast 
chart Xo. 71, New-found harbor key to Boca Grande; the engraving of coast chart No. 70, Garden k<'y to 
Lower Matecmnhe kc·y, has lwen commenc<"d; and the annual additions to the progre~s oketches of tl10 
section have been made. A preliminary chart of tlie vicinity of the Tortugas, Fla., bas bee11 lithographed. 

Stdion VJI.-A fheet showing the entrnncc to 8anta Rosa bay, and a general chart of the northeastern 
part of the Gulf of Mexico, in two sheets, liaw been drawn and lithogmphed for the use of the blockading 
squadron. Tl1e engraving of the chart of ~!aria de Galvez bays, Fla., bas been completed. 

Section VIII.-The engraving of coast cliart No. 93. Lakes Borgnc and Pontchartrain, has been com
menced. Additions have been made 011 coast chart l\o. 9:2, western part of .:\Iissi~sippi sound, and to the 
progress sketch of t11e section; and a hydrngraphic sketch of the southwest pass of' the Mis8is,ippi hai' bPen 
lithographed. Drawings and photogm1ihs have abo been made of the approaches to Fort Jackson und Fort 
St. Philip, below New Orleans, and of a ;;urvey of Fort .Jadrnun after the born ba.rdmcnt. 

Sedion JX.-'l'hc drawing of coa.Bt chart No. 108, )IatagoT(la and Lavaca bays, Texas, and of general 
ehart Xo. XYI, Gulf coast, from Galve>'ton bay to the Rio Grande, has !Jl'en eontinul'd; progre;;:; has been 
made in the C'ngraving of chart No. 106, Gulf coaE<t, from Galn>Plon bay to Oy:<ter bay, Texas; and the 
annual arlditionP to the prog-re~~ sketch of tlll' 8ection ha\'l' beeu made. A general <.'hart of the 11ortlnn•ste1 n 
part of the Gulf of Mexico, in two sheets, has been drawn and lithogr:irhed for the use of the biockading 
squadron. 

Section X.-Tbe drawing of Napa creek and Petaluma creek, as :finished cliarts, aud tlic eugraving ot 
the same in pte!imiuary form, have beeu com1ileted; and a p1·elimiuary chart of Tamales bny has been drawn 
and engraved. 'l'he engrnYing of the chart of San Pablo lmy is nearly completed, and progre8s lias been 
made in the drawing and engraving of' that of Drake's bay. The drawiug of the lower part of San Francisco 
bay, and of a chart of the Pacific coast from Point Piuos to llodega Head, has been commeuced. Additions 
have heen made to the progress sketches of the section, and to plates of charts preYiou~ly engraved. 

Section XI.-A preliminary chart of Koo~ bay, Oregon, has been drawn and et1graYed; and the drawing 
and engraving of a new edition of tlie clmrt of "\Yasl1ington sound, W. T., and the eugraving of tlmt of 
Coquille river entmnce, Oregon, have been completed. Additions have been made to the progre:<s sketch 
and otl1er plates of the section. 

COAST SURVEY SERVICE WITH BLOCKADING SQCADRONS AND WITH ARllrIES IN THE FIELD. 

'l'hongh the statements of the use made of the Coast Survey parties in different important military and 
naval expeditions will be given in the body of my :innmd report, with the~ acknowledgments made hy t11cir 
chiefs, it, will conform to the general plan of this report to make a brief ah~tract of them here. Tbc B<'rviccs 
at Port Royal and in the Lower Mississippi, where the survl'y gained so much c1·edit, were only a fractional 
part of those rendered. 

Three Coast Survey steamers have been kept at work during neaTly the wl1ole season-tlie Corwin, 
the Bibb, and the Vixen-bting, wfien not actt,rnlly employed by the survey, med by the Nnvy Dc1lart
ment. The services of the Vixen, under command of Assistant 0. 0. Boutelle, weie acknowledg1•rl by 
Admiral DuPont in his official -report of the action at l'ort Royal. Tbe familiarity of lier commander 
with that part of the coast made his personal services of the greatest importance. 

The Sachem, lent to the Coast Survey by the 1'\avy Department, iu lllace of thi> Hetzel. was abo 
officered and manned by a surveying party. Slie aecompauied the expedition to the Lower Mississippi, and 
ihere rendered services which have been warmly acknowledged by Admiral David D. Porter. 
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The Corwin, w1wn not engaged in her regular work-as at Hatteras and in the Potomac-"·as under the 
orders of Admiral Goldt'borough, and pf'rformed good ~PrvicP in ·y ork river and its trilmtarie;;-the J>rnnnnkey 
and the :Mattaponi. Rcf{·rence to the~e t'evcral localitiet', in full detail, will be made under the beads of 
Sections III :mil TV, Sectiou V and S<'ction VIII, and in the first of these will also be stated the service !lf 
topograpl1icnl parties for militflry purpo~es in the State of Yirginia. ]\ o opportunity hm; h<ef'n lo~t to furnish 
for tl1e puhlic service officers familiar with the 11arts of the coast which luive been visited by our fleets and 
military expeditions. 

'l'he operations here alluded to l1ave, in general, been executed hy the civil a~siRtants, sub-assistants, and 
aids of the Coast Survey; all the naval officers but one, and all the officer;, of the army, having been detached 
from the wmk Rnd rPturned to their re8pective services. 

Six of the civil officers of the survey liave, under your Ruthority, received furloughs, witl10ut pay, to 
join the volunteer service, and have shown great capacity in their several positions. Another, formerly an 
officer of the corps of engineers, hm; been absent from the office temporarily, and is yet under the orders of 
the chief engineer. 

l::lixtcen officers of the survey, of different grades, have been detailed for service, chi~·fly topograpl1ical, 
with the army of the Potomac, near \Vaohington, in the Peninsula, and on the F pper Potomac; with the 
army of the Ra1>pahannock, nea1· Fredericksburg and at Manassas; with the army of Maryland and Virginia, 
on the Eastern Shore and at Xorfolk; and with the army of North Carolina, at Hntteras, Roanoke island, 
Kewbern, and Beaufort, N. C. 

The regular work hail gonP on upon the Florida reef, aud imrtics were at arnl near Key 'Vest, ready to 
co-operate with the army if active operations had been deemed advisable on the western coast of the Florida 
peuinBula. 

Tl1e regulal" work on the Pacific coast lias gone st.eaclily forward. 
Of 8eventcen assistante, fourteen sub-a8sistants, and eighteen aidB, serving in the field or aflo:it, fifteen 

assistant,., eleven sub-assistants, and fifteen aids have deYoted the whole or a part of the year to the regular 
progress of the s1irvPy; and eight assistants, ten su1-assii;tunts, and fourteen aids (thirty-two officers) ha\'e 
rendered service in connection with tbc operations of the army and na\7, generally iu adtlition to their 
regular duties. This last-named service was, of coursB, not witl10ut its s1iecial dangers. Sub-Assistant 
Dorr narrowly e~capf'd wl1en the larnentf'd \Vaguer and a soldier of :Mr. Dorr's plane-table party were 
mortally wounded in front of Yorktown. The plaiw-table which Mr. Dorr was uRing ·waR shattered to pieces. 
Sub-Assistant Oltmanns was ha<lly wounded in the hreast 1y a Minic ball during the reconnaisance of Pearl 
river, while attad1ed to tlrn steamer Sachem, which was then under command of Assistant F. IL Gerdes, and 
serving with the flotilla of Commodore (now Admiral) D. D. l'orter. 

The bravery of .Mr. J. S. Bradford, ~Ir. C. H. B.Jyd, and their comrades, of the party of ARsistant 
Bnutelle, alone saved them from capture on James island, S. 0., and put in their hands several prisoners, who 
were delivered to thc custody of the flag-officer of the squadron. 

Of the officers who have thu8 served, the chicfa of imrties-Assistant Charles 0. Boutelle, under Admiral 
DuPont, ancl Assistant :F. IL Gcrde8, under Admiral D. D. Porter-have made themselves especially useful, 
and lu1ve won t11e special commendations of the gallant officers nuder whom they l!erved. A more satiofae
tory view of the p 1sonncl of the service alluded to will Le found in the Appendix, (X os. 28 and 29,) showing 
the detail:> made dnring the year when the changes were the greatest, as in the mouths previous to June, 
eomparell wich those between J uuc and Novem1er. 

MAPS AND CHARTS. 

In my general rPports for 1856, 1857, and 1858, I gave au account of the several series of l:lheets 
intended to show the topography and hydrography of the Atlantic and Gulf coast. These were one hundred 
and tl1irteen coast or in-s1wre maps and charts, in forty-two ~cries, on a scale of -80 ~00 ; sixteen general OT 

off-slwrc charts, on a scale of 400
1
000 ; and liarbor maps and charts on various scales, from do<r to 6 tJi011 • 

In advance of these was a prcliruinm·y series, thirty-three in number, upon a scale of 200\ 00, intended to 
provide for the publication of the coast hydrography as soon as po1:1sible, when the number of soUilding 
partiefl was at the maxi.rnunf, and witl1ont tlie addition of the details of topography. Sevet"al .of these were 
imhfo;hed in previous years; but of late it has been fouud more expedient to issue charts on either of the 
scales, as preliminary, or with only the shore-line, it not being in all cases practica1fo to continue the bydro
graphy with strict reference to the completion of sheets which might be in progress in the drawing and 
engraving divisiollll. 
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Of the series first mentioned (in-shore maps and c111nts) twenty-five 1mve been published, i·epresf'nting 
tl1c most important part~ of the coast, and fourteen are yet in the hands of the engravers. Thl' same topo
grapliy and hydrograph3-, reduced to one-fifth and generalized in detail,,;, arc u~ed for the gcnernl coa"t charts, 
four of which arc now in progress and advancing towards completion as the material applicable to the 
localities wliich they represent comes in. 

The whole number of charts which have been engraved upon copper for publication, and which are now 
in nl"e, is three hundred and eight. '!'his is exclusive of twenty-three copperplates, containiug the proE,•Tess 
sketches, and thirty-two 11lates of diagrams. 'l'hP number of maps, charts, and sketches lithographed in the 
office, in addition to the engraved ones, is on£' hundred and twenty-nine. 

In the Drawing Divi8ion seveuty-one ~lieets have heen work,-,d on witl1in the year whicl1 ended on tl1e 
31st of October. In the classification which !ms been rpfcrrell to, ten of thcioe were rnap8 and charts intend('d 
to be in full detail, and seventeen otlu:rs of the same kiurl, but not connPctcd witl1 the coast Re1ies, thPir scales 
being vm·ious. Ten others arc preliminary charts, and twenty maps and sketches for litlwgraphic trandPr. 
Be~ides twelve of the progress sketches to which additions were made, and two sheets of diagmms, thirty
five of the drawings have been completed and twenty-two are now in hand. 

In the Engraving Dh-ision six first-class maps and charts have been brought to complPtion within the 
year, and supplementary work lias 11een added to four others which had been pnblished. Five second-class 
charts and sketches have also been engraved, and three diagrams for my last anuual repm·t. Twenty-eight 
plutes are now in progTcs", of whicli thirteeu were cornmencf'd within the JlrP>'ent year. This gi,-es a total 
of forty-six platrs worked on, the details of eightePn of which were com11leted. There rue, in ad(lition to 
these, in the divisiou, the plates of seven chartF in Yarious df'grees of forwardness. Several of tlwm have 

received all thP material which the field-work has as yet furnished, and others, engraYed in parts, are about 
to be joined and put in lmnd for completion. 

In order to supply new maps and charts as rapidly as they WPre wanted for military and naval use, W(', 

last year, establiohed litlwgrnphic roomH in the office for ordinary lithography, engraving on stone, and trmrnfrr 
printing. The dPmand liaYing greatly increaFed, all the persons attaclwd to this branch of the office have 
been very cloi'cly employed. Two lithographic presses are yet kept in use. Color printing has been intro
duced for maps of the seat of war, and has proved ve1y acceptable, the sale of the maps more than reimburs
ing tbe cost of tl1cir production. 

Of tlw charts printed within the year, which liavc greatly exceetfod in numl1er tlw issue of previous 
years, 25,925 have hecn furnished to the active superintendent of the Hyrlrographic office of the Na\-y 
D<'partment to be distributed to our naval YesRcls. Two hundred and twPnty-three captains and pilots of 
Vf'Hsds in government service, who have nrnde applica.tion in person at the Coast Survey office, have received 
in the aggregate 1,863 copies of ,-arious chart8. It will be seen by the report from the Miscdlaneous Division, 
(Appendix No. 11,) that a total of 44,19f> copies ha~ bePn distributed during the year, of which by far the 
greater part were for the use of the navy and tbe army. 

In addition to the ten memoirs descriptive of the cm1st, meutioued in my report of last year as litho
graphed and bound up with chartf', and di~tributed to officers of the navy and of the army in command of 
expeditions, two other memoirs have been completed, and copiel' issued in likP manner. Of the twelve which 
were prepared by tbi; Supe1·intcndent and A8si~tantf' 8pecially for the u:<e of naval and military commanders, 
an aggregate of three hundred and <•ighty-five copies have been furnished since August, 18Gl, wl1e11 the first 
was ready f<ir i:>sue. All the detail~ in r;,gard to the diRtributiou of map:;, charts, memoirs of the coast, &c., 
will be found in the Appendix before rcfrrrcd to. 

The following list contains the titles of the maps, charts, and skctehes wl1ieh accompany this report. 
They are arranged in geographical order, as usual, and marked with numbers corresponding to the numbers 
in the margin of the list : 

1. A.-Progress sketch, Section I, (primary triangulation.) 
2. A bis.-Progress sketch, Se-Ootion I, northern part, (secondary triangulation, topography, aud hydro

graphy.) 
3 . .A bis.-Progress sketch, Section I, southern part, (secondary triangulation, topography and hydro-

gmpliy.) 
4. Kennebec and Sheepscot rivers, Maine. 
6. Portland harbor, Maine. 
6. Barnstable. harbor, Massachusetts. 
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7. 
s. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 

19. 
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Bristol harbor, Narragansett bay, Rhode Island. 
Newport ancl Coasters' hashor, Karragan~ett bay, Rhode Island. 
Dutch Island harbor, Narragansett bay, Rhode Island. 
Connecticut river ancl New J t>r~t:y coast triangulation. 
13.-l'rogress sketch, Sccction II. 
Hudson river, No. 3, Jloughkecpsie to Ghrnco. 
C.-Progress sketcl1, Section III. 
Coast chart No IV, Cape May to Currituck. 
Chesa1lcake bay, sheet No. 6. 
Mctornkin inlet, Virginia. 
Potomac river, No. 1-entrance to Piney Point. 
I,otomac river, No. 2-Piney Point to Lower Cedar Point. 
I>otomac riYer, No. 3-Lower Cedar Point to Indian Hcitd. 

20. l~otornac river, No. 4-Indian Head to Georgetown. 
21. D.-l'rogrcss skctd1, Sc,ction IV. 
22. Oregon inlet, North Carolina, survey of 1862. 
2J. Hatteras inlet, North Carolina, mrvey of 1861. 
2,!. Atlantic coast from Nantucket to Cape Hatteras. 
2;,. E.-T'rogress ~ketcl1, Section V. 
26. Port Royal entrance, with Beaufort, Broaa, and Chechessee rivers, South Carolina. 
27. C,tlibugue suuml and Skull creek, South Carolina. 
28. O.,;sabaw souua, Georgia. 
29. Sapelo Rmmd, Georgia. 
30. St. Simon's sound and Brunswick harbor, Georgia. 
31. St. Mary's river and l!\~rnanaina harbor, l!~lorida. 
32. }' bis.-Progrcss sketch, Section VI, ,Florida keys ancl reef. 
33. St. Augustiue harbor, Floriaa. 
34. Coast chart, No. 71, }'lorida reef from Newfound harbor to lloea Grande key. 
35. Il.-Progress sketch, Section VIII. 
36. Southwest Pass, )lississippi river, 18G2. 
37. J.-Progress sketch, Section X, Pacific coast from San Diego to S<iu Luis Obispo. 
38. J bi ... -Prngress sketch, Section X, l'acitic coast from Sau Luis Obispo to Bodega Head. 
39. San Franci~co, upper bay, C11lifo1·nia. 
40. CoaRt from Point Pinos to Bodega llcad, Califun1ia. 
41. Bodega bay and roadstead. 
42. K,-Progress sketch, Section XI. 
43. Koos bay, Oregon. 
44. Gray's harbor, Oregon. 
45. General progress sketch, Atlantic, Gulf, and W estem coast. 
46. Cotidal lines in the Gulf of Mexico. 
47. Magnetic mflp of Pennsylvania and part of New York. 
48. Diagram~ illustrating discussions of magnetic horizontal force observations. 
49. Diagrams illustrating experiments h, length of stauclard bar. 

NoTE.-Those of the nl>ove maps and charts which represent portions of tbe cowit under blockade a.t the time of publi· 
lication of this report will not appear. 

ESTIMATES FOR THE FISCAL YEAR 1863-'64. 

The estimates now submitted are intended to provide for the usual progress on the coast from Passama
quoildy to the capes of Virginia, and the prngres8 which seems most probable from thence to the Rio Grande. 
They also provide for parties to aid the fleets and armies operating on the coast, in pursuance of the plan 
which you have fully approved, a11d which lias, unrler your direction, proved s0 useful. Flexibility, in a 
work like this, is a most im1rnrtant feature, and that you have successfully impressed upon it. If I have 
erred in the estimates, it is in restricting them too much, the safest side upon which to err under the circum
iltances. 
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I suppose that one more appropriation, of about the amount now aske<l, will enable us to complete tne 
survey of the .Florida reefs and keys. 'There is now a gap in tl1c hydrography of thi.; dangeron~ part of the 
coast, which I expect to be uble to have completed this 8Cason. It may require the application of the smdl 
appropriation for the triangulation ao:;rosR the peninsula, which cannot be used, under present circumstance~, 
for completing the work for which it was designed, for this purpose. All these matters of detail will be set 
forth in my annual report. 

The estimates include, as usual, separate items for the Atlantic and Gulf coast, Florida reefa, and western 
coast of the United States, without, however, the facilities f01·meily extended by the 'Var and I\avy Depart
ments by the detail of officers. 

ESTIMATES IN DETAIL. 

For general expenttes of all the sections,"' namely, rent, fuel, materials for drawing, engraving, and 
printing, and ruling forms, binding, transportation of instn1ments, maps. and charts ; for 
miscellaneous office expenses, and for the purchase of new instruments, books, maps, and 
charts •. _ ....•. _ ..... __ ..........•.... - .... _ - ........•...... _ .•.. - ........ - . • $19, 000 

SECTION I. Coast ef !Jfaine, New Ffampskire, JJiassacltusetts, and Rhode Island. FIELD

WORK.-To complete the primary triangulation in this section, and to continue the astro
nomical and magnetic obserYations connected with it; to continue the triangulation of 
Passamaquoddy bay; to extend the secondary triangulation over JJ1achias bay, and east
ward; to complete that of Peuobsr:ot bay and the Fox islands, and to extend it over Bfud1.ill 
bay and up the P<·7wbscot r£rer ,· to continue tl1e topogra1)hy of Pa.fsamaquoJdy buy, and to 
com1)ldc tl1at of Easlpm I lwrbor, Mc.; to commence that of Goldsborouglt harbor, lric.; to 
con I inue tbat of the approaches to Penobscot bay, and to complete that of Rockland, Rock
port, and Camden harbors, JJie.; to continue that of the l{enm·bec river to Augusta au::] of 
the .. '>herpscot rfrcr, l\Ic., and of the passages connecting them,· to complete that of Cape Cod 
bay, JJlass.; to continue that of Bristol ll~cck, JJiount Hope, and Prudence and Connanicut 
islands and main ef Narragansett bay, in R. I. anrl lliass.,- to continue the in and off shore 
hydrogrnpl1y of the coast of :Maine, including Pll.~Smnaquoddy, Muscongus, and Penobscot 
bays, and the lc>dges off the coaf't; to continue the tidal and ma~pctic observations at East
port and Portland, and to make tida1 ob8crvations in connc:ll':m with tl1e hydrography. 
0FFICE-WORK.-To make the computations required by the field-work; to commence the 
drawing of coast chart No. 6, Lile au Ilaut bay to l\luscongus bay; Ca.sco hay, l\Ie.; Dama
riscotta entrance, JJ.Ie.; ]{arraganutt bay, R. I.,· to continue Eastport harbor, JJ.Ie.; general 
coast cliart No. I, Quoddy Head, life., to Cape Cod, lliass.; coa~t chart Ko. 7, l\Iuscongus 
bay to Portland, l\Ie.; Rockland ltarbor, l\Ie.; coast chart No. 8, Seguin island to Kenne
bunkport, )}[e.; coast chart No. 9, Kennebunkport, Ille., to Cape Ann, JJiass.; coast chart 
No. 10, Ipswiclt to Green liarhor, ]Jla,ys.,· coast chart No. 14, Buzzard's bay to Bloclc island 
snund, R. I.; Bristol harbor and approaches; to complete Slieepscot and J{ennebec rfrcrs, 
!rte.; to commence tlw engraving of Eastport harbor, l\le.; general coast chart No. I, 
Quoddy Hl'ad, life., to Cape Cod, ]Uass.; Damari1cotta entrance, 11-Ie.; Rockland lwrbor, 
IYI~.; Bristol harl10r and approacltes, R. I.; .Narraganzett bay, R. l.; to continue Rockland 
harbor, Me.; coast chart Ko. 7, llluscongus ha.'// to Portland, JYie.; coast chart No. 8, Seguin 
uland to .:S:.ennebunkport, JY!e.; coast clia1·t No. 9, l\.ennebunkport, Mc., to Cape Ann, Mas8.,· 
coast chart No. 10, Jp.~wich to Green harbor, JJ1a.ss.; coast chart No. 14, Buzzard's bay to 
Block island sound, R. I.,- to complete Sl1eepscot and Kf"nneb£·c rii•er.~, lJfe.; and general 
coast chart No. II, Cape Ann to Gay Head, Mass., will require ...•..•. _ ... _ •••...• _.. 61, 000 

SECTIO:'f II. (,'oast ef Connecticut, .New York, New Jersey, Pennsylvania, and part ef Delaware. 
FIELD-WORK.-To complete the connexion of the bases in sections I and II; to continue the 
triangulation of the Connecticut river to Har{ford, and ef th.e Tlwmes above .Kew London to 
Norwich, and the verification of the triangulation on the sea-coast of Kew Jersey, south and 
west of Lon.g Branch; to continue the topography of the shores of Connecticut rfrcr; tn 
continue that of the Hudson; to commence that of the sea·coast of l·lew JerSl'y, (verification;) 
to continue the hydrograpl1y of the Hudson rfrer from Coxsackie northward, and the verifi. 

o Viz: -0f all included in this it<im, inclusive of Sections I to IX, and exclusive of Section Vl. 
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cations off the coast of New Jersey; to make furtlwr surveys for changes in the Delaware at 
points important for defence : to continue the. tidal ohBcrvations in the section. 0FFICE
~VOR K.-'l'o make the requisite com1mtations; to commence the drawing of Fiurlson rfrer 
~o. 4, I-Judson to Troy; coa~t chart Ko. 22, Sandy IIook to Jones rirer bay, ~V. J.; to con
tinue HudsQn ricer )io. 2, l:IaN!rstraw tu Pouglt( 1·cpsic; to complete 11udson river No. 3, 

Pougl1keepsie to I-Iudsou; Hudson ri"a .No. 1, e11trancc tu Ha·verslraw; coast chart Xo. 21, 
:New Ym·k bHy and lwrl10r; coast chart Ko. 25, Ddawarc bay and rii,er, (new survey;) to 
commence the engraving of Hutlson river No. 3, Poughkeepsie to Hudson; to continue that 
of coast chart No. 21, 1\'ew .i"ork bay and lwrlwr; Hudson river No. 2, Hai•erstraw to 
Poughket'J'.<i:c; to com1ilete ITudson ril:er No. 1, Pntrana to Haverstraw; and coast chart 
No. 25, Ddaware bay and rirer, (new s1ll'vcy,) will require. ____ .. ________ . ___ . ______ • 

SECTION JI]. Coast ef part ef Delaware and that ef Jtlaryland, and part ef Virginia. PrnLn
WORK.-'l'o continue the astronomical and magnPtic ob~ervations requir!Cd in thA section; to 
examine and preserve the morP important triangulation stations; to continue, if practicable, 
the topography of the shores of the Potomac; to complete the surveys of the District ef 
Colu111bia and approacltcs, and, if practicable, of James river and the lower part of Cltesa

peake bay; and to continue the off-8horc hydrography of the section; to continue the 
topography of the Eastern .~liore ef JYlaryland and Virginia and of tlte Rappaltannock. 
0FFICE-WORK.-To make tl1c reductions and compntation8 required; to continue the drawing 
of coaRt chart No. 30, Cltincotcague inlet to Great ]}lacllipongo inlet, Va.; general coast 
chart No. IV, Cape JYlay to Currituc1£, Va.; to complete Potomac river No. 1, entrance to 
Piney Point; Potomac river No. 2, Piney Point to Lower C<·dar Point; Potoma•: river 
No. 3, Lower Cedar Point to Indian H.:atl; and Potomac river No. 4, Indian Head to Chain 
bridge; to commence the engraving of coast chart No. 30 his, between Great ]}lac!iipongo 
inlet and Cape Henry; to continue general coast cliart No. IV, Cape lllay to Currituck, 
Va.; to complete Potomac rfrer No. l, entrance to Piney Pmnt; Potomac river No. 2, 
Piney Point to Lowl?r Cedar Point; Potomac river No. 3, Lou:er Cedar Point to Indian 
Hmd; and Potomac river No. 4, Indian Hea'l to Ckain bridge, will require .... _ ... _ •• 

SECTION IV. Coast ef part ef VirgiiJlfo and <!f part ef J.Yortli Carolina. FtELD-WORK.-To 
complete, if practicable, the primary triangulation of Pamplico sound, and the secondary 

·triangulation cormcctc<l wit11 it; to make the nece8sary magnetic obser\'ation8; to commence 
the triangulation of the Neuse and ef the Pamplico rivers; to complete the topography of 
the outer shore of Sorth Carolina sonth of' I-Iattcras to Core sound; to continue the in and 
off shore work of the sea-coast of l.Tortli C<trolina, and of the sounds, and the observations of 
tides and currents, and of the Gulf stream. 0FFICE-WORK.-'To make~ computations from 
field data; to commence the drawing of coast chart No. 44, Cape lfatteras to Or.racoke 
inlft, A. C.; to continue coast chart No. 46, Cape Lookout to Bogue inlet, N. C.; to com
plete Oregon inlet, N. C.; to continue the engraving of coast chart No. 37, Cape Henry to 
Currituck sound, N. C.; and complete Oregon inlet, }..~. C., and Beaufort harbor, N. C., 
(resurvey,) will require . - . ___ - _ ..... __ . _____ ... _ .. __ . _ .. _. __ . ___ .. _. __ ... __ .. _ .. 

SBCTJON V. Coast ef part ef North Carolina, and tkat ef South Carolina and Georgia. 
FIELD-WOR K.-'l'o execute such work of triangulation, topograpl1y, and hydrography as 
may be practicable in the section, filling up the places not yet embraced in the surve"'ys. 
OFFICE-·wonK.-'l'o continue the computations from field records; to commence the drawing 
of Wassaw sound, Ga.; Doboy sound, Ga.; St. Catharine's sound, Ga.; coast chart No. 57, 
Sapelo sound to St. Andrew's sound, Ga.; to continue coast chart No. 53, between Stmw 
inlet and Fripp's inlet, S. C.; coast chart No. 5l, Fripp's inlet, S. C., to Ossabaw sound, 
Ga.; general coast chart No. VII, lVinyah bay, S. C., to St. Jolin's river, Fla.; to complete 
Savannah river, Ga., (additions;) Port Royal sound, Beaufort and Broad rivers, S. C.; 
and the chart of SkuU creek and Calibogue sound, S. C.; to eommence the engmving of 
Wtusaw sound, Ga.; Doboy Mund, Ga.; St. Catlwrinc's sound, Ga.,· and coast chart No. 
63, between Stano inlet and Fripp's inlet, S. C.; coa~t chart No. fi4, Fripp's inlet, S. C., to 
Ossabaw so~nd, Ga.; to complete Savannah ricer, Ga., (addition~;) Port Royal sound, 
Beaefort and Broad rivers, S. G.; and the chart of Skull creek and Cali.bogue sound, S. C., 
will require - •••.. - · - - .. - - - - - · .• - . · - · · - - - - ..•. - . - - - - .. - ....... _ ... _ •• ___ •••.•.• 

$17, 500 

13,500 

. 
15,000 

16,000 
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SECTION VI. Coast, keys, and reefs ef Fl.:nida.-(See estimates of appropriations for those• 
special objects.) 

SECTJO'\'S VII. VIII. and IX. Part ef the 1rrstern roast of Florida, northern coast '!_f Florida, 
coasts ef Alubama, IYii.~ .. isHipyi, Louisiana, and T'"ras. To continue such portious of tri,rn
gulation, topngrnphy, and in and off d10re l1ydrography, ns may br, practic;i hie in :filling up 
the portions unsurveyed of tlH•se coasts, (contemplates the employment of one st<>amer and 
two sailing ves~els.) 0FF!CE-\YORK.-'l'o make computations; to continue the drawing of 
coast chart No. 84, Ocilla rfrer to Crooked ricer, Fla.; coast char!. Ko. SS, Chocla1diatcl1ce 
ba!/ to Pensacola bay, Fla.; general coast cbart No. XIII, TVaccnsassa rfrer to Clwcta
whatchee ricer, Fla.; general coast chart No. XIV, Clwetau:hatchre ri1icr to the JJiississippi 
delta, La.; coast chart Ko. 93, Lake Borgnc to Lake Pontcltartrain, La.; coaRt chart Ko. 
96, Delta qf tlie Mis8issippi, La.; coast chart No.100, Point au Fer to 1llarsh island, La.; 
to commence coast chart Ko. 110, Aransas bay to Corpus Christi bay, Texas; to continue 
general coaRt chart No. XVI, Ciulz:cston to the Riv Grande, Tn:as. To commence the 
engraving of const. chart Ko. 8-i, Oct/fa rii-er to Crooked rirer, Fla.; coaEt chart .Ko. 85, St. 
(h!orge's sound, (eastern part;) to continue co::ist chart Ko. 81, Clta.~sal1oiritzh.:a ril-er to 
C<'dar Ke.1Js, Fla.; to commence general coast chart Ko. XIV, Choctau·atcTiee rirer to the 

lliississipp£ delta, La.; to continue coast chart .Ko. 93, Lalw _Borgne and Lake Pontclwr-
train, La., will req ufre. - - ..... _ . ___ ... - . _ . - •. - ... _ . _ ... _____ ...... ___ . _ .. __ .. _ . 

Total for the Atlantic coast aml Gulf of Mexico ... _ ... _ ...... _ .. _. _. _ .. __ .. 

11 

$36,000 

178,000 

The estimates for the Florida coast, keys, and reefs, and for the western coast of the United States, 
are intended to provide for the following progreBs : 

SECTION VI. Coast, keys, and reefs ef Fforida. FIELD-WORK.-To eontinur, if practicable, the 
surveys of the easte.rn coa~t of th(• peuin:;ula from tltP pre~cnt limit~; to cornp1etC' the tria11-

gu1ation and topography of tlw southern kc·ys nnd c·oast of the iwuiusula from Card's soU1ul 

to the work at Cape ,_•aUe; to complete> the bydrngrnphy of the reef,;, Ly connecting the 
work at Key Rodriguez and [Tpper lJlatacumbe, and to run off-~Lore lines from the n·ef 
and coast of the section; to continue the magnetic oboervations at J{ey lVest. 0FFICE

WORK.-To compute results from field records; to commence the drawing of Ch,arlotte liarbor, 
Fla.; to continue general coast chart No. X, Florida reefs and keys, Key Biscayne to 
lYiarquesas key; coast chart No. 70, Long key to Big Pme kt'!f, Fla.; coast chart :Ko. 60, 

Garden key to Lower JYlatacumbe key. 'l'o commcucc the cngraviug of Clwdotte harbor, 
Fla.; to continue general coast chart No. X, Florida reefs and kc!/s, Ifry Biscayne to 
lVIarquesas key; coast chart No. 70, Long key to Big Pim~ key, Fla.; coast chart No. 
69, Garden key to Lower JYiatacumbe key, will require .. - .........•......... - - .•.... _ $11, 000 

SECjilOi\' X. Coast ef California. FJELD-WORK.-To continue the triangulation from the Santa 
"!llarbara base northward aud westward towards Point Conccptiun, and to complete that of 
tbe islands off Santa Barbara channel; to continue the trfangulation from Bodega north
ward; to continue the topography in connexion with the Santa Barbara and San Francisco 
triangulations; and to extend tL.at north from Bodega. To continue the 11ydrography off' 
and in shore from Point Bolsena to Point Piedras hetween .il1onterf!y and San Francisco 
bays; to execute verification work off' Point fVilson. in San Pablo bay, fo1· changes; lines 

~'of approach northward and westward from Point Re:11es, Drake's bay, approaches to Crescent 
City harbor from westward, southward, and southwestward; to continue the tidal observa
tions at San Diego and San Francisco. OFFICE·WORK.-To continue the computations and 
reductions of the field-work; t~ commence the drawing of general coa~t clmrt from San 
Diego to Point Conception; soundings off Hv,mboldt bay, Cal.; to complete topography of 
Tomales bay, Cal.; sea-coast chart from Bodega Head to Point Pinos, inclu1li11g tlie bay 
of San Francisco, 200

1jfijlJ; and San, Francisco bay, lower part; to commence the engraving 
of general coast chart from San Diego to Point Cunception; to continue San Francisr·o bay, 
lower part; sea-coast chart from Bodega Head to Puznt Pinos, including the bay of San 

Francisco, :room; to complete topography on that of Toma/es bay, Cal. 
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Also tl>r the operations in-

SECTION XI. Coast ef Oregon and TV-asliington Territory. FmLD-WORK.-To complete the 
topography and l1ydrogrnpl1y of Gray's lwrbor, JVashington Territor.1J; to extend the 
topography and hydrography up Ad1niralty inlet; to continue the tidal observations re
quired in the section. 0Fl<'ICE-WOHK.-To <'ornpnte re~ults; to commence tlie drawing of San 
Juan island; Gray's liarhor, TV: T.; sonnclings off Cape B1rmr:o, Oregon; soundings off 
Port Oiford, Oregon; Admiralty inlet and Pu;;et's sound; to continue TVasltington liound, 
ll": T.; to complete topogrnphy on that of Koo.• ba!J, Oregon. To commence the engrav
ing of Gray'., harbor, TV. T.; Admiralty in1f't and Pug('t' s sound; to continuP. TVa.•hing-
ton sound, JV. T.; and to t:umplete topography 011 that of Iioos bay, 0ffgon, will require__ $100, 000 

The other items of appropTiation asked for are small; the items for the line acrnss the Florida 
peninsula, and for fuel and quarters of army officers are omitted; that for the pay of engineers, 
according to the reduced scale of four steamers, is reinserted. 

Those items are : 
For publishing the observations made in the progress of the survey of the coast of the United 

States, liy act of l\lart:h 3, 1S43 _ .. ____ . _____ . ___ ..... - - - __ . _. __ .. - . _. _ - - .. - - - __ . _ 4, 000 

}'or repairs of t<tcamers and sailing f'chooners used in the survey, by act of J\Iarch 2, 1853. __ . - 4, 000 
Both these items are less than those appropriated for the same objects last year. 

For pay and rations of engineers for four steamcn;. to be used in the hydrography of the Coast 
Survey, and no longer supplied by the Navy Department- __ - __ . _. _. _. _ •.. _ ..• _. _ - . __ • 9, 000 

'The amounts thus estimated for the fiscal year 18G3-'64, and t]1e appropriations for the present year 
and 1861-'62, are given in parallel columns. 

Object. 

For Furvey of 1he Atlantic and Gulf coasts of the United States, including compen-
sation of civilians engaged in tbe work, per act of Mar<'h 3, 1843. _. _. ________ . $178, 000 

For continuing the su1vey of the western co!l•t of the U1,ited StateR, including 
compc11sati•·D of civiliHns cr•ga~ed m the work, per act uf Se.,tember 30, 1850- -

For coi.tinui• g the survey of the FJ .. rida re .. fs and ke~·s, including compen>ati<>n of 
dvihans engal!•d in the work. per act of March 3, 1849-----· ·-·-·- -----····· 

For completillg the line w connect the triangulation on the Atln.ntic coast with that 
on the Gulf of Mexico, across the Florida peniusula, including compensation of 

100,00() 

11, 000 

$178,000 

100,000 

11, 000 

civi!i,.ns engaged in the work, per act of Mar~h 3, 1843 ···-·-----·- ·--·-···-· ···········- -·-·······-· 
For publishing the observations made in the progress of the survey of the coast of 

the United States, inducting compensation of civilians engaged in the work, per 
act of March 3, 1843·---··--···-·----·-· ··--··-·-··-···-·---·-·-··---··· 

For wpairs of steamers and aaillng schooners used in the survey, per a.ct of March 

2 1853 •••••••••••• ----·····-----------------·-·-·····--·····----····-· For fuel and qnarters, and fur mileage or transportation, for officers or enlisted 

4,000 

4,000 

5,000 

5, 0-00 

soldiers of the army serving in the Coast Survey, in ca•es no longer pr<>vided 
for hy the quartnmastcr's dtparlment, per RCt of Augnst 31, 1852. --·· -·--·-·· ·•••·······- -·--····--·

F<>r pay and rations of engineers for ~even ~teame~ u~ed in tbe hydrography of 
the Uoaat Survey, no longer supplied Ly the Navy Department •• --·---······-· 

Total •••• _________________________________________ ····-·······-

*Formerly irieluded in estimates of War Department. 
t Formerly in-ctudc:d in eatimstt:oS of Navy Department. 

t9,000 

306,000 299,0()0 

$230,000 

110, 000 

25,000 

6,000 

• 5,000 

10,000 

06,000 

tl2,800 

402,800 

The amount of these estimates is but about six per cent_ m-0re than half those of 1861-'62, as shown 
by the comparative table. All the items are either the same as, or less than, those appropriated last year, 
l:xcept the one for the pay of engineers for the steam vessels, which was omitted last year, as there was a 
sufficient surplus, from the reduction of the previous year in the number of steamers, to la.it until the close of 
the year 1862-'63. 
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DEVELOPMENTS .AND DISCO\ERIES. 

Tlie general list of ilC'velopmC'nts and ili~coverie~, contnining the itrms arranged in gi>ographieal onlC'r, 
is given in Appendix No. 4. Those connected with the work of the present year arc here appendetl, and 
will hereafter take their places in the general list. 

The difficulty of finding rocks, of which we lrnve hail so many inFtances, cannot he hettPr illustmted 
than by the fact that two should have been discovered in and near the entrance of so well surveyed and EO 

well known a harbor as that of Newport. The particulars in regard to position, &c., of these, which stand 
first in the appended li8t, are stated in Appendix No. 6. 

For the notice given in Appendix No. 7, in reference to a shoal spot supposed to exist to the eastward 
of the "\\'inter Quarter shoal, (coast of Maryland,) I am indebted to G. \V. Blunt, esq., of Kew York city. 

1. Two rocks discoverecl in the approaches to Newport harbor, R. I; one with fourteen and a quarter 
feet of water on it at mean low tide, the other with seventeen feet at mean low water. Ten other rocks in 
the vicinity (previously known) were determined in position. 

2. The shifting of the bar of l\letomkin inlet, Va., and changes of shore-line, but without alteration of 
depth on the bar. 

3. Determination, by close soundings, of the best line of water for crossing the Kettlebottom shoals, 
Potomac river, there being no well defined channel over the shoals. 

4. Changes in depth aud outline at On~gon inlet, N. 0. 
5. Special examination of the tirles and currents, with reference to the hydrographic and shore-line 

changes at Hatteras inlet, N. 0. 
6. Development of the alteration in outline and ileptl1 at tl1e entrance of Tieanfort liarbor, N. C. 
7. Re-examination, by soundings, of the Rattlesnake shoal, coast of South Carolina. 
8. Stono entrance, S. C., sounded, and channel found half a mile to westward of its former position, with 

slight increaRe of depth. 
9. The shoaling of North Edisto entrance from its former depth, giving now only nine feet of watf'r. 
10. St. Helena entrance, S. C., examiuecl, and a new channel from the eaetwarcl found, giving sixteen 

feet at mean low water. 
11. The south channel of Port Royal sound developed, and nineteen and a half feet found to be the 

least depth in it. 
12. 'l'he channel of the inland passage thoroughly sounded, leading from Port Royal sound into Tybee 

roads, through 8kull creek and Calibogur sound. 
13. The bar and entrance of St. Simon's sound, Ga., examined, showing no material change of dc1ith 

within the past two years. 
14. The shiftiug to southward, and shoaling by several feet, of the channel into Fernandina lmrbur, 

Fla., having now only eleven feet at mean low water. 
15. The further encroachment of the sand 8pit at the confluence of Karquines and ]fare faland straits, 

n1ion the cliannels which branch towards the n1ffy yard and Benicia. 

SPECIAL SURVEYS. 

The maps and charts for the United States commissioners on the harbor of Bo8ton, called for bv the 
city in the study of means for the pre8ervation of tlrn harbor, have mRde good progress in l\lr. Boschke's 
hands, and it is expected will be finished Boon after the opening of the new year. 

Special surveys of the shore-line of P1·udence !Eland, of Taylor's cove, Connanicut, Dyer's Island 
harbor, and of Dutch hland harbor, in Narragansett bay, were promptly made for the navy yard commis
sion by Assistants A. M. Harrison and Henry :Mitchell and their parties, and the maps needed for the mie of 
the commission were rapidly drawn apd furui8hed. A special survey, also, of Coasters' Harbor island and 
of the adjacent shore was made by Assistant Heriry L. Wliiting, and tlie drawing promptly returned. Tl1is 
is on a large scale, and upon it the study of the suitableness of tlie island as a !lite for the Naval AcadP1ny 
may readily he made. Mention of these surveys will Le found under tbe head of Section I. 

'I'he levellings required by the navy yard commis~ion at League i1:1land, and Hed l:fank, opposite to it, 
in New Jersey, were made by Assistant George Davidson, and notice of his work iu tl1at vicinity will be 
given under Section II. 
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One of the naval officers, who has in former years served acceptably in the work of the Coast Survey
Licut. Commander D. L. Brainc, U.S. K.-ad<lr<'ssed me, last summer, offering, if means wern supplied from 
t11e office, to lletermine the condition anll capacity of the western elmnnd at the Cape Fear entrance. This 
was to be incidental to hi~ dnticil in command of the L. S. steamer l\fonticello, then, as now, in service on 
t11e blockade of the com;t of Korth Carulina. Aftn· con;;ulti11g the Navy Department, the instruments and 
pr,dt•ctiou needed were furni~hed, aud tlie promi~e of Lieut. Commander Brainc as promptly fulfilled. In 
tl1e ehanrll'l over the bar of the we~tl'r11 entrance he found some improvement in de11th. This channel had 
but nine feet at mean low water in 1856. In reference to tlie examination wl1ich he made in September of 
the prl'sent year, Lieut. Commau<ler Braine 8tates that he "is led to believe that there is a depth of fifteen 
feet at high water, which would give in tlrn channel ten and a half feet at mean low water." 

This f'm·vey wm;, of conrf'e, rnacle nncler many disarlvantages, anrl will he further pusherl by the com
mander of the l\fonticello as opportunity occurs. Its difficulty and Clanger are apparent from the fact that 
tlie souudings were made at night, and almost immediately under tl1e guns of the enemy's batteries. In 
allu~ion to thi:<, it is remarked in the report that" the sentry's hail on his post could be distinctly heard on 
the dC'ek of the Monticello." 

On l1earing of the raid into Penn~yh-ania, in October last, I volunteered the services of Coast Survey 
officer<' (the Sec1·etary of the Trcarnry approving) for auy military reconnaissances which might be desired, 
and for making the rnapg which I thought might be dcsirnble. The p~esence of Assistant George Davidson 
near the city of Philaclel phia would have remlered immediate service practicable. This offer was communi
cated to the. committee of couneil8 on defence by the mayor, Alexander Henry, esq. 

TIDE TABLES FOR ::lfAltIKERS-TIDES AND CURRENTS. 

An edition of the tide tables, revised by Assfatant L. P. Pourta1es, is printed in Appendix No. 8. In 
it a few errors which had heretofore escaped detection have been corrected. 

The tidal stations, with two exceptions on the Atlantic coast, and all those upon the W estem coast, 
have been k('pt up; but it has been necessary to abandon, for the present, thofle on the Gulf of Mexico. The 
self-regiRtering gauge left by J\lr. Donegm1 at New Orleans, in the summer of 18Gl, has been recovered; that 
at Fernandina, :Fla., is believt•d to have been destroyed by the rebels. The one which was formerly nsed 
near Pensacola was, in all probability, destroyed by the burning of the navy yard. Nothing has yet been 
heard of the self~registering gauge which was on hoard of the schooner Twiligl1t at the time of her 
seizure at Aransas. 

TABLE OF DEPTHS. 

The tablP contai11ing a Rtatement of the deptl1 of water at tl1c entranceR of all t11e considerable harbors 
and inlets of the United StateE, whicl1 was pnL!i~hed in my annual report for 18f)9, has been revised in the 
Hydrogrnpliic Di\-ision of the office, and will be found in Appendix No .. S. 'l'he table contains several 
entries which were not given at the previous date. 

INFORMATION FURNISHED. 

The information furniehed under authority of the Treasury Department during the past year is stated 
in the form of a list, in Appendix No. 2, to wl1ich are also added the tracings from the orginal sheets needed 
by the military and naval officers in command of expeditions. 'l'he liet does not contain a large amount of 
information communicated for their use Ly other modes, as the compilation of geographical data for parts of 
t11e coast not regularly surveyed, and the preparation and di,;tribution of special notes and photographs 
of special surveys. 

Great care has been taken to discriminate in regard to the applications for tracings, &c., for the purposes 
of civil life. 

STATISTICS. 

The table of statistics has been added to, so as to bring it up to the present surveying year, and is given 
in Appendix No. 3. 

Up to 1861, inclusive, the triangulation had embraced an area of nearly fifty-four thousand two hundred 
square miles, within an area of nearly sixty-two thousand square miles covered by reconnaissance; and had 
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developed a general extent of coast of over four thousand five hunared miles, and a shore-line of about 
twenty-three thom•and miles, determining nine thousand four lrnndr<•d :rnd fifty-two geographical po~ition~. 

}'or lougitude determinations, eighty-five statious had been occupied; for latitude, one hundred and 
twenty-seven, and for azimuth, eighty-four statio11s. 

The topogra11hy had extended over an area of ncm·ly scYcnteen thousrmd ~quare miles, having a general 
coast line of four thousand miles, and over forty-two thousand two hllll<lre<l miles of shore-liue, measuring 
the indentations. 

The hydrograpl1y extended over an area estimated at forty-six tl1ousand square miles, in which one 
hundred and ninety-six tLouR:md mileR werf' 1·un in sounding; six million three hundred and ninety-eight 
thousand soundings were made, and over eight thousand four lmndred specimens of the bottom obtained. 

The number of manuscript maps aud charts coustrud.ed wa~ two thouRaud one hundred and eighty-one, 
and of engraved maps, charts, and sketches there had been produced four hundred and ninety-three plates. 

DJSTRIBlTTJON OF ANXUAL REPORTS AND MAPS. 

It has been judged expedient during tlie past year to 110ld still in abeyance the usual foreign dfatribution 
of the printed annual reports througl1 the Smithsonian Institution, as was done during the year which ended 
with October, 1861, as was stated in my last annual i·eport. 

During the past year 4,028 copies of reports of various year~ have been distributed to in~titutions and 
individuals in the loyal States of the C nion, leaving on Land a limited number of copier for the years from 
185L to 1860, inclusive. Of tl10se remaining on the 1st. of Novrmbm· there w<>re of the report for 1851 two 
hundred and twenty copies; of that for 1855, four hundred and twenty copies, and of that for 1857, three 
lmndred and twenty-eight copies left. Of the dates 1853, 1856, 18;i!), and 1860, the copies disposable for 
general distribution is larger. This decidl·dly unequal number of copies of the reportfi of various back years 
makes it necessary to discriminate carefully in their issue. It is also to be remembered that for the years 
1859 au<l 1860 no copies have been sent to the States which now di~avow their allegiancp, to the government 
of the Union, but which will at some foture day feel interested, in common with the others, in the informae 
tion which they embody. To proYide for the best issue of these remaiuing reports ( 1851 to 1860) a circular 
has been sent to the priucipal libraries in tl1c more important cities of the nmth, and to tl1ose of uuivcroities• 
colleges, and other institutions, to ascertain what reports may be needed in order to complete their series, so 
tliat entfre sets may in future be within reach for purposes of reference in all the States to which thPy are 

now sent. 
As already stated under the head of maps and charts, upwards of forty-four thousand copies of printed 

maps, cliart8, and sketches have been Rent from the office since the date of my laRt report-a numhf'r more 
than double the distribution in the year lBGl, and upwards of five times the a.verage annual di~tribution of 
former years. This large and increa8ing issue of charts wit.liin the pa8t two year8 has bt~en due to tlie con
stant demands of the Navy and '\Var Departments, every effort to supply which still continues to be made. 

Besides the printing of charts by the tran8fer process, the prnduction of the bydrograpl1ic memoirs of 
the coast with facility offers further proof of the advantage of establi~hing a lithographic division at the 
office, though induced as it was by the emergency of last year for copies of charts. The couri;e taken in 
the prnparation of tbe hydrographic note8 was mc11tioned in my rPport of last year, and has al8o been alluded 
to in this, under the head of maps and charts. The testimonials from the different commanding officers as 
to their value have been numerous and emphatic. 

A summary of the details of distributioll' of the annual reports, maps, charts, &c., is contained in the 
report frnm the miscellaneous division of the office, Appendix No. 11. 

RECORDS .A.ND RESULTS. 

I call attention again to the fact that this publication is postponed for more auspicious times, as I have 
repeated applications for copies. The ':Present appropriation merely enables us to prepare the materials for 
publication, but not to publish. 

LONGITUDES. 

The hi8tory of the determination of longitudes in connexion witli the sm·vc>y of the coast, from tl1e law 
and plan of reorganization of 1844 to 1858, was given in my report for 1858, incln<ling the mf'thods by 
astronomical observations, by the transportation of chronometers, and by the electrical telegraph. The 
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problem of longitudes by occultations of the Pleiades is described in the appendix of my report for 1856. 
Profe~sor Peirce haR been engaged Rince 1854 in 8timulating observers to a new series of obRcrvations, by 
preparing predictions and chartil of t11e oecultations, as explained in my report for tlie year 1858. These 
obsei-vations were coll<>ctl'd during t11e period from 1857 to 1861, or uutil the moon'8 path ceased to pass 
among those stars. 1V11ile tl1is new series of observatione was in progrrss with modern instruments and 
methous, Professor Peirce was occupied in recomputing the older seri<>s, for the period 1838 to 1842, by the 
aid of the new lunar tables. 'l'ht: results are given in his report, which was printed as Appendix No. 17 in 
my report of last year. "The conformity of the observations with theory is quite remarkable, and shows 
that this, the most delicate of all the ob:,;ervatious of the moon, demands and justifies the utmost precision of 
calcula.tion. The final determination of the longitude will, undoubtedly, surj:>ass all others in precision." 

Some of the partieulm·s of this interesting series of results are stated i.n the professor's report, Appendix: 
No. 12. Certain of the occultations which were observed both in Europe and America will serve to determine 
the errors of the tables, and hence to compute with suitable corrections tho&e which were observed only in 
A;merica, and to obtain a seccmd uetcrmination of the lougitude. Professor Peirce remarks that "the various 
observations will also Bt~rve the subsiuiary purpose of determining the relative longitudes of the di:fferent 
places which are upon the same continent either of Europe or America, and also to correct the places of the 
stars, and, finally, to determine the valne of the lunar semi-diameter, and the necessity of haviug regard to 
the protuberances of the moon in the complete solution of the problem." 

Profossor Peirce has addressed to me a special letter in relation to the tables of the moon used in the 
reduction of the observations of the Pleiades, (Appendix No. 13.) 'J'he Profossor gives his reasons for m;ing 
Hansen's tables in the computations, and, referring to the " full and generous" statements of :Mr. Lubbock, in 
the thirtieth volume of the Memoirs of the Royal Astronomical Society, in praise of the American tables 
pr<'pared by l'rofeesor Peirce for the Nautical Almanac under the direction of Captain Davis, U. S. N., 
corrects some historical statements in reference to the labors of mathematicians who have been occupied with 
the important task of improving the lunar tables. 
• 'The observations made by telcgrapl1 for the difference of longitude between Macon, Ga., and Eufaula, 
Ala., in the working season of 1859-'60, have been discussed by Dr. B. A. Gould. He reports tliat the 
difference in time between the astrouomical stations is, Eufaula 6m. 3.02.Y. west of Macon; which result, he 
adds, cannot be erroneous by more than five-lmndredtLs of a second of time. 

The detailed report on the results of the obi;erv>itious made in Georgia and Alabama is in course of 
preparation. I have placed in the Appcnuix No. 14 Dr. Gould's report on the progress which has been 
made in computing the results for all the stations between Calais and New Orleans. 

MAGNETISM. 

The publication of the results of a discussion of the Girard College observations, from. the Smithsonian 
Contributions to Knowledge, commenced in my reports of 1859 and 1860, is continued in this, embracing the 
discussion of the observations of horizontal magnetic force. The difficulty which stands at the threshold of 
the discussion of these observations is the correction for temperature, the magnetic bars chauging in their 
own intensity of force with changes of temperature. The attempts to obtain the value of this correction are 
fully stated, and their application is showu and verified in various ways, in Part IV of the memoir, (Appendix 
No. 15.) 'l'ahles of the results, reduced to a standard temperature of 530 Fahrenheit, are then obtained, and 
corrected for the progressive change in the readings of the magnets. Tl1e observations are next separated 
into regular and di:!turbed reauings by the aid of Peirce's criterion, and the disturbances.being taken out, 
there remain the normal results for the hour, day, and year. These show the same period of ten or eleven 
years in number and extent of di~turbances which was deduced from the declination observations, corresponding 
with the period of change in the solar spots. The results agree very well with thQse obtained at Toronto, 
Canada. The curves of daily change of hotizontal force come QUt very perfectly in each year's result, the 
eurvee showing two maxima and two minima ill the course of the day, and the day changes being much more 
considerable than those of the night. 

The next part of the memoir, Part V, (Appendix No. 16,) contains t.he investigati-0n of the diurnru and 
annual variations of the horizont:ll magnetic force, from the means of the results for the five years of observa
tion. The normal value of the horizontal intensity for the several hours of the day and months of the year 
of the five years is deduced, applying all the required corrections. Tho summer and winter results are com
pared in formulre, and by curves, with the mean for the whole year. At(; a. m. there is scarcely a.ny change 
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of horizontal force throughout the year, and at 11 ~ a. m. it is also nearly constant. Two other points of the 
same sort occur at 7.~ p. m. and at 11 p. m. 

}'rom this discussion results a scrieR of curves (Sk<'tch No. 48) whid1 sl1ow the horizontal fnrc<' at ev<'ry 
hour of the day of every month of the year. Thc8e corresponcl to the curves of declination referred to in my 
report of 1860. Both have been beautifully represented, b.r modelling, by ::'!Ir. F. Engel, of the Coast Surn·y 
office. 

Part VI of the memoir (Appendix No. 17) shows the influence of the moon on the magnetic horizontal 
force. 'J'he magnetic tide, so to speak, has two ebbs and flows in the lunar day. The times of maxima are 
two hours, and of the minima seven and a half hours after the culminations. 'l'he influence of the relative 
positious of the sun and moon on tl;ie horizontal magnetic force, though small, is distinctly perceptible, and 
the same i8 true of the moon's declination clrnnges. When the moon is nearest the earth the horizontal 
magnetic force is decidedly lessened, and when at the greatest distance from the earth is increased. 

At Eastport, .Me., the nrngnetic observations intended chiefly to furnish result>< bearing on the study of 
the secular change have been continued. Besides the change of the three magnetic components, thcl'e ob&crva
tions will al8o give the means of tracing the connexion of the diurnal range of the dPclination with the relative 
frequency of 8olar s11ots, and fumi~h. in addition, standard annual means for tlie. general discussion of mag
netic observations which have been made along the entire northeastern coast of the United States. 

At Key \Vest the obserYations, both differential and absolute, have beeu continued, and t11e former now 
present an unbroken series of daily records. The photographic records of the three clements are revieed 
regularly at the office, and have been tabulated with a view to their general discus,;ion in a form somewhat 
similar to that used in the treatment of the Girard College o;eries, of which mention has bf'l~ll aheady madt>. 
Though strictly scientific in clmraetcr, these inve~tigations will give ready means for tracing the secular 
changes that. are now going on in the eastern part of the Gulf of l\fexico. 

In the years 1840 and 1841 I made a detailed magnetic survey of the State of Pennsylvania and of 
at1jacent parts of New York, Ohio, and )faryland, to which other observations were added in 1843, while on 
a tour through 'Yestern New York, Canada, New Jer~ey, and .Pennsylvania. Tl1ese observation~ have 
recently been worked up and prepared for the press, ha\·ing been made with the best instruments tl,cn 
available. Au abstract of the discussion of them is given in .Appendix No. 19. The declination was deter
mined at sixteen stations, and tlw dip and intensity at forty-eight. 

In July and August, 1862, six of the stations in my series were reoccupied by Assistant Chnrles A. 
Schott, (Appendix No. 18.) 'I'he expenRe incmred for tl1e tl1ree which fell out<'ide of' the limits of' CoasL 
Survey operations was defrayed by the Smith::ionian Institution, and this co-operation has added greatly to 
the expected Yalue of the results. This is believed to bl' one of the earliest systemntic surveys, tl1at includes 
the three magnetic elements, aR y<>t macle in any of the States. Its oldeet is intimately comwcted with an 
important part of the operations of the Coa;;t Survey. In Appemlix ::-lo. 19 I give an abstract of the indi
vidual results, as well as a general account of the discussion aud of tlie expressions dedueed for the distribution 
of magnetism over the area surveyed. The suldect is further illustrated by Sketch No. 47, which shows 
the isomagnetic curves for the epochs 1842 and 1862. 

'l'he n•gnlar biennial publication of results found for the magnetic declination, dip, and jntensity, at 
stations which have been occupied by Coast Survey parties within the last two years, is contained in 
Appendix No. 20. This comprise~ twenty-two stations, numbered in continuation of those given in Appendix 
No. 28 of my annual report for 1860. 

SOLAR SPOTS, 

The record of solar 11pots which was kept at the Coast Si.Jryey office by Assietant Schott with conside1·
able regularity until the close of the year 1861 has since been only partially kept up, in con~equenee of the 
pre11sure of routine duties. Appem1ix No. 21 gives a continuation of the records which were publislied iu 
1860 and 1861 as Appendix No. 25 in my repprts for those years. J<~uropean observations, made regularly 
and published every year, will supply the place of the omitted records in the discussion of magnetic obserrn
tions. 

EARTHQUAKE WAVES. 

The renewed interest awakened on this subject by the presence "in our country of Captain Lessoff~ky, 
of the Russian navy, who wa.s in command of the flag-ship Diana, Admiral l'ontiatine, wrecked by the effocts 
of the earthquake of December 23, 18.54, in the harbor of Simoda, Japan, has called my attention to errors, 

cs3 



 

18 REPORT OF THE SUPERINTENDENT OF 

some of them typographical, in the printing of my paper on eartbquake waves, and the depth of the ocean 
as deduced tl1crcfrom, in the Coast Snrvcy report for 1855. As tlie best mode of correction, I have included 
the paper for i·eprini with the appendix matter of this report. It will be found in the Appendix, No. 24. 

FLORIDA REEF. 

Captain E. B. Hunt, of the corps of Pngiueers, has contributed for this report an interesting paper on the 
origin, growth, substructure, and clironology of the Florida Teef, which will be found in the Appendix, No. 
25. Its eonclu~ions will me1~t with examination and criticism from those wl10 lmve been occu11ied in these 
and similar studies. The pmctical part Teferring to soundings, currents, winds, &c., is of decided interest to 
navigators. 

HEIGHTS. 

The collection of data, from all available sources, for heights over the continent of North America has 
been continued during the past year; and the preparation of a map to form a basis for the projection of 
contour lines Jias been carried on as far as the time of the Assistant charged with this subject would ·allow 
from oilier pre88ing call~. 

'!'his collection of heights has been placed at the disposal of the chief topographical engineer of the army 
of 1'' asltington. 

EXPERIMENTAL INQUIRIES. 

'The experiments for determining the length and expansion by heat of the standard bar, referred to in 
my rep01t for 1860 as being in progress, were completed early in 1861, under the direction of Assistant J. E. 
Hilgmd, liy Mr. vV. L. Nichol~ou, ai<led by :Mr. J. R Gilliss and Mr. Thomas McDonnell; but, owing to the 
preSHlrC of bu8inr~s in the officf', a complete <liHCUFBion of re8Ult8 was not m:ule until tlw present year. An 
abstract of the experiments and results is given in Appendix No. 26, from which it will appear tlrnt complete 
succ<.'S8 Im~ attended tl1e~e (h,licatt' oprratjous. 

A special mode of construction of the axle of the magnetic Clipping-needle, admitting of its being turned 
in its arbor, in order that ob8ervation~ may be made with the needle rt>sting upon diffr,rent parts of the pivots, 
Jm~ been devi~ccl and put in practice by Assistant Hilgard. A description of the new arrangement and an 
abstract of experiments arr given in Appendix No. ~3. 

In my last report a comparison of' tl1e relative clm11ge by atmospheric moisture in the dimensions of maps. 
drawn on "parchment" paper and on drawing paper backed with muslin was stated to lrnve resulted in favor 
of the latter. Specimens of an impro-ved quality of parchment paper having been Rulimittcd, similar com
parisons were again made, but with a like result, as will be seen by reference to Appendix No. 27. 

AIDS TO N.A VIGATION. 

The lists which have appeared in my previous annual reports, givmg the recommendations of the 
Assistants of the Coai-t Survey for aids to navigation in special localities in which the need for them was 
open to observation, are this year almost entirely rPprespnted by one, (Appendix No. 36,) showing the 
nul)lber of buoys set by the working parties at the port and harbor entrances of the southern States for the 
use of tl1e blockading l'l}Uachons. All of the sailing marks seem to have been taken up and destroyed or 
secreted early in 1861. In some cases the buoys belonging to a channel were found at the nearest town, 
but in other instances new ones were required. They were all replaced with reference to the hydrographic 
changes which have occurred since they were :first put in place. 

DIRECTORY OF THE PACIFIC COAST. 

fhave availed myself of the convenient access which A1<sistaut George Davidson at present has to the 
office, having returned two years since from the Western coast, to invite him to prepro:e a second edition of 
the Directory of the Pacific coast, which was published in my annual report for 18;')8. It is to be understood 
that this embodies tlie information collected in our archives by the labors of the Assistants in the Coast 
Survey since 1849, as well as the researches into historical and other matter by the author, and his per
sonal experience and observation. 'Dhus are embraced the astronomical determinations of Assistants R. D. 
Cutts aud George Davidson, and Sub-Assistant J. S. Lawson ; those from triangulation by Assistants Cutts, 
Davidson, Rodgers, 6reenwell, and Lawson; the topographical by Assistants Cutts, Harrison, Rodgers, and 
Johnson; and the hydrographic by Lieut. Com'g W. P. McArthur, the pioneer of the hydrography; by 
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Lieui. W. A. Bartlett; by Captain James Alden, the able commander for nine years of the well-named sur
veying «teamer Active; by Lieut. R. l\L Cuyler; and by Captain B. F. Sands. 

'l'lie directory, as redsed and extended by Assistant David~on, is given as Appendix Ko. 39. 

OJ<'}'ICERS OF THE ARMY AND NAVY. 

The very acceptable aid which we have in former years received from the officers of tl1e army and navy, 
and which was returned to the government by the experience acquired in the various operations of the survey, 
has necessarily been withdrawn from us, the war placing us in the position of giving aid instead of receiving 
it. Lieutenant Commander J>helps is at this time the only officer of the navy left with us, and we have not 
a single army officer on full duty with us. Captain Elliot, of the corps of engineers, is still, however, 
permitted to examine and send to us the tidal obse1·vations from the "\Vestem coast. 

OBITUARIES. 

Assistant Alexander S. ""\Vadsworth died, suddenly, in the city of Washington, on the 9th of' August, 
1862. He joined the"1mrv<'y in 1848, and, oppmiunity and his merit concurring, rapidly ro~e to the position 
of Assistant, whicli he occupied at the time of 11is death. His tria11gulation and plane-table work on the 
coast of N ortl1 Carolina were among the most rapid and successful works of their dass. 

Sub-As8i~tant "\Vyllyf' S. Gilbl'rt, of ZanefYille, Ohio, diNl of pulmorrnry disP:lFe rm the 12th of .Tannary, 
1862, at tYakatornaka, within a f(•~w miles of hi" lio1rn,. HP wnf' 1m ex!'dknt topng-i·npl1er, lrnvi11g- b!'('ll 

trained carefully hy hi" accolllplil'lit·d Lrotber, Assil'taut Smmwl A. (:illwrt, (nctiug hrigndil·r g(•1wral, sl'roml 
brigade, second divi~iou, army of Kcntueky.) Altl1ough hut little CX)JD,wd to t!JP rig-oro of a no1·1lwm dima!<'., 
Sub-A,;8istant Gi!Lert contractl·<l, a few y1•1us ago, the dis<·aBe of wl1ieh lie died; and notwitli>'tancliug dfort;; 
made to save him by assigning continuous service in the eouthwe~t, his 81l·eugtli gradually wa"tcd, aud he 
was added to the victims in our corps, of con,;umption of the lungs. 

General haac I. StPvens Lad so thoroughly identified himself with the Coast Survey, dmiug his four 
years of service as A«sistant in charge of the office, that those with whom he had zealously and ably scn·ed 
could not suffer his death, upon the field of Chantilly, to pass unmarked hy the dePpcst tokPns of their re~pe(·t 
and regret, a:ul met to give cxp1·ession to their feelings toward~ their former as~ociat<' aud cl1it•f, and of condo
lence with his bereaved family, in the resolutions and remarks which arc givcu in the Appendix, No. 40. 

:Major William R. J>a]ruer, U. S. topographical engineers, brevet lieutenant colond {_;. S. army, remained 
on 1<ervice in the Coast Survey while aid to 111ajor Genernl :McClellan, until the army moved forward into 
Virginia last spriug, when it was necessary to accom11any the genernl's staff. The same zeal whieh made 
him so serviceable in the office displayed itself in the field; arnl tLe hardships of the Peniurnlar emnpaig11, 
acting upon a somewbat delicate constitution, laiJ 11im open to tlw attack of typhoid fever of which he <lied, 
on the 18th of June. He was aLle to return home to the care of his devoted wife, but so much eufoebled by 
disea8e as uot to rally, and on the day after his arrival in \Y a'5hi11gtou he breathed hi8 la8t, mourned by a 
large fomily circle to whom he had been always deeply attached, and regretted hy numerons friends who had 
sliared his hol'pitality and good offices. The officers of the Coast Survey ex1ire1'3~ed their n•gret in the reso· 
lntions given in Appendix No. 40. l\fy own relations to Major Palmer were such as are due tJ a proved, 
true, and life-long friend. 

Captain John R. Smead had left the Coast Survey office, on the breaking out of the war, to c.ornmrmd 
the Wa.shington Rit!es, and after the campaign, in which they were so much di8tinguished for discipline and 
readiness of service, had returned to his position in the fifth regiment of U. S. artillery. He perished in the 
bloody fight near Mauassru;, on Saturday, August 30, leaving a young and helpless family to the care of his 
country, for which he had laid down his life. The A11pcndix already referred to contains the resolution 
passed by hiB recent associates in the office on the occasion of his death. 

Brigadier General William R. 'l'errill, of Virginia, was in charge of a Coast Survey party on the. we~tern 
coast of the peninsula of Florida when the rebellion broke out. Ile promptly disentangled his party and the 
government property from the hands of the rebels, when seizure became imminent, and, returning nortli, 
ranged himself unflinchingly on the side of the whole country, seeking at once service of the mo~t active 
kind with the army. By nature morally, as he was also physicn1ly, d11Untless, lw resi~ted every effort of liis 
relative!! who sided with the State of Virginia, and declart>d him~elf a soldier of the Unilln. .After sPrviee 
in drilling the earlier companies tl1at aiTived in 'Vasbington, be joined his regiment, (fifth r<'gimcnt of artil
lery,) having been promoted to a captaincy. His marked intrepidity iu the battle near rittsbmg Landing, in 
Tennessee, and before Corinth, in Mississippi, won for him a commission as brigadier general of volunteere, 
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In the summer campaign he was in service with the army of Kentucky, under General Buell, and was mor
tally wounded in the battle which was fought at Perryville on the 8th of October. The genial memories 
which his name would have elicited at all times amongst his former associates in the work of the surrey are 
turned to sadness by the early death of this truly up1·ight and patriotic officer. 

By an accident at the l\fare Island navy yard, on the night of April 2, which caused the death, by 
drowning, of William F. Sands, the survey has lost the only hydrogrnpl1ic aid then attached to the work. 
His naturally good abilities had been developed to a promise of great usefulness by his father, Commander 
B. F. Sands, L. S. N., with whom the cleceased bad served from early boyhood in the practical details of 
hydrography. Remarkable for an amiable and teachable disposition, he had gained proficiency in hydro
graphic drawing, and was fully qualified to make return for the high expectations which had been formed in 
his training. At the time of his death Mr. Sands was acting master in the hydrographic party, and was 
engaged in the prosecution of the survey in Section X. 
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PART I I. 

The brief summary of progress in the field and office already given will be represented in this part of 
the report by the details of work done in each section of the coast to which parties have heen assigned. As 
usual heretofore, the statements will be given in geographical order. the work of triangulation being described 
first, as preceding the other operations in order of time, and the topography ai; preceding the hydrography 
in the order of execution, in each section. 

SECTIOK I. 

FROM PASSAMAQUODDY BAY TO POINT JUDITH, INCLUDING THE COAST OF THE STATES OF MAINE, NEW 
HAMPSHIRE, MASSACHUSETTS, AND RHODE ISLAND.-(Slrnrcn A, Nos. I, 2, and 3.) 

Under this head abstracts will be given from the reports of Assistants on the following field 01Jerations : 

1. Triangulation of the coast of Maine from Machias bay southward and weEtward to Pleasant bay, 
including Englishman's bay, Moose-a-bee reach, Indian river, and islands in the vicinity of each. 

. 2. The triangulati1Jn of Eggemoggin reach, and of the northern part of Isle au Haut bay, l\Ie. '!'his 
work connects with the triangulation of Penobscot bay. 

3. The triangulation of Belfast bay, ·winter harbor, Searsport bay, and J'liill cove, in the upper part of 
Penobscot bay, including, also, the lower part of Penobscot river. 

4. A shore-line survey of part of Passamaquoddy bay, 1\le., embracing \\'est Quoddy bay, the shores 
of Eastport harhor and Johnson's bay, and the western side of Campobello il"land. 

5. Detailed topography of the eastern side of Frenchman's bay, Me., including J ones's cove, Bunker's 
cove, Hammond's cove, the islands opposite, and the shores of Winter harbor. 

6. A topograpl1ical survey of tlie western side of the entrance to Penohscot. bay. ThiH include" tbe 
shores of '.rennant's harbor and Wheeler's bay, and, in detail, the islands and reefs of the Muscle Ridge 
~~ . 

7. Plane-table work, nearly completing the survey of the steamboat pa8sages between the Sheepscot 
and Kennebec rivers. 

8. The detailed topography of Yarmouth river, Freeport river, and "'olf's Neck, in the upper part of 
Casco bay .. 

9. A reconnaissance, relative to purposes of military defence, in the vicinity of the city of Portland, Me. 
10. A. special topographical survey of Coasters' Ha~bor island, Coddington cove, and the shore of Rhode 

Island above Newport. 
11. Detailed surveys of parts of Connanicut island, Dutch island, including Taylor's cove, and Dutch 

Island harbor, for the use of the navy yru:d commission; and shore-line survey of Providence, Patience, 
Dyer's, and other islands in Narragansett bay. 

12. Soundings nearly completed in the several channels which connect Wiscasset bay and Sheepscot 
'river with the Kennebec. 

13. The hydrography of the upper part of Casco bay, including that of Yarmouth and Freeport rivers. 
'l'he same party made supplementary soundings near the entrance of Portland harbor. 

14. A 11pecial examination in Cape Cod bay for the determination of questions before the commissioners 
of the Cape Cod ship canal 

15. Supplementary soundings to complete the chart of Barnstable harbor, Mass. 
16. The hydrography of the eastern and middle passages of Narragansett bay, joining completed work 

at Half Way rock and below Goat Island light. This includes Newport harbor, in the approaches of which 
several points of rock were developed. 

17. Magnetic observations at Eastport, Me. 
18. Tidal observations at Eastport, Me., and at the Charlestown navy yard, Mass. 
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0FFICE-WORK.-The drawing for a finished chart, and the engraving, in a preliminary form, of Barn~ 
fltablc harbor has been completed;· the engraving of IJortland l1arbor as a finished chart, with additions to the 
hydrography, has been nearly completed ; and a preliminary chart of Mount Hope bay has been drawn and 
engraved. Progress has be!'n mnde in the drawing and engraving of coast charts No. 8, Seguin island to 
Kenncbunk11ort, Me.; ~o. 9, C:rpe Neddick to Cape Ann, J\fass.; and No. 11, Plymouth to Hyannis, iifass.; 
and of the chart of Shecp~cot and Kennebec rivern, Me. The drawing of general coast charts No. I, Quoddy 
Head, Me., to Cape Cod, Mass.; No. II, Cape Ann to Guy Head, Mass.; and of coast chart No. 7, )1uscongus 
bay to Portland, Me., has been continued ; and tl1e engraving of coast chai·t No. 7, M uscongus bay to Port
land, Me., and the drawing and engraving of No. 10, Cape Ann to l'lymouth, have been commenced. 
Additions have been made to the chart of Salem harbor, and to coast charts Nos.12 and 13, Nantucket sound 
and Vineyard sound, as also to the progress sketches of the section; and a new progress sketch of the coast 
of Maine has been drawn and engmvcd. 

Triangulatif>7l ef l'r!acltias bay, English.man's bay, 111.oose-a-bec reach, Indian river, and adjacent 
i,•lands, lYie.-'l'his i~ in continuation of work which has Leen pushed, by the same party under Sub-Assistant 
F. P. Vr ebber, from l\fount Desert islancl to the northward and eastward along the coa-st of Maine. Tbe 
secondary and tertiary work is kept in close connexion with tbe primary triangulation, as may be seen by 
referencf' to Sketcl1es Kos. 1 and 2. 

The triangulation of this year was taken np on the 8tl1 of August, previous to which date )fr. "'"" ebber 
bad been employed in Section Ill. From the entrance to Little Machias bay signals were set np to the 
southward and westward in positions proper f'or defining the numerous indentations of tl1e coast. 'I'l1e angular 
mca~urements made at them in September ~nd October furnieh points for the topographical rnrvt>y of Machias 
bay, Howard's bay, Little Kennebec river, Englishman's hay, Chandler's River bay, and Moose-a-bee reach, 
and of the i~lancls which lie off their entrances. At eight of the stations vertical angle:> were measured on 
t11irty-six signal,; by three hundred and ninety observations. ::\Ir. Webber used the ten-inch Gambey 
theodolite, No. 63, and the ~ix-inch Brunner, No. 52, in the determination of angles. His party worked 
with the schooner Hassler until the l>Pginning of N ovembe1" when operations clo8ed for the season in this 
section. The following is a summary of the fidd statistics: 

Signals erected ............................ - , ...........•....... _. _ .•. _.. 35 
Stations occu11ied .....•.....•...... - . - - .. - .. - •• - ..•...•..•••...... _ .•. _ . . . . 17 
Angles measured . - . - ............... - ..... - ..........•... - ..... __ •. _ • • . . . . . 318 
0 bjects observed on ...................... - ..... _ ................ _ . _ . ___ . _ . · 309 

Kumbcr of observations ............... - .•....• - •................... _. _. _ .• _ 2,718 

:Fifty-three points were accurately determined for topographical purposes. 
'l'he schooner Hassler was laid up at J>ortland. 
Duplicates of tlie records of observations have been completed and sent to the office. The ~omputations 

of the work have also been finished and turned in. 
Triangulation ef Eggemoggin reach, 11-Ie.-I~ continuation of his work of last year which connected 

stations in Penobscot bay with others to the Pastward in Great Blue Hill bay, Assistant G. A. Fairfield 
resumed work on the 7th of August at Dlake's Point. A signal wa8 erected there, and in the course of the 
month points were selected and signals set for the triangulation of Eggemoggin reach, the location of which 
may be seen by reference to Sketch No. 2. Observations with the theodolite (tcn~inch, No. 91, by Blunt) 
were commenced on the .3d of September and closed at the end of that month, when Mr. Fairfield proce<Jded 
to Blue Hill primary station and observed on such of the signals of his triangulation as were within view from 
it. The islands in the expanse which lies north of Isle au Haut bay and we~ of Eggemoggin reach are 
included in the triangulation of this season. The .following are the statistics of work : 

Signals erected ... - . - ..... - . - ... - .... - ...........•.•••••••• _ •••• __ • . . . . . • • • 5 
Stations occupied. - .. - . - - . - - •. - •...........•. - ......... _ . _ . _ .•. _ ..•.....•• _ 9 
Points determined - ...•.•.•. - •• - •• - •.......•.•• - .•.•••... ___ . _ . __ ....•...• _ 2.3 
Angles measured ••...•. - ...• - - - - . - . - . - .•. - ........ - ..... _ ~-=. _............. 113 
Number of observations ..... - . - ...................... - ...•.••• , • . . . • . . . . . . . 2,208 

Assistant Fairfield continued the observations necessary for connecting the secondary with the primary 
triangulation until the middle of November. The schooner James Hall, which was used by hill party, was 
then taken to Portland and laid up fo1 the winter. 

Tri111Rg'lilation ef Penobscot bay, Me.-'fhis work bas been nearly completed by the extension of a 
system of triangles above the line which joins Dickey's bluff with Cape Rosier. It now includes Belfast 
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bay, (Skctcb No. 2,) Searsport bay, and Winter harbor, on the western side of Penob&cot bay; Mill cove, at 
the mouth of the Penobscot river; and Castine bay. Sub-Assistant S. C. McCorklf., working with a party 
in tl1e schooner Torrf'y, rcrnmed this duty on the 8th of July, and, aR it advaneed, erected in all nine tripod 
signals, some of which were set up rn as to include the lower part of the Penobscot river in the scheme of 
triangulation. Before returning from the section he made a reconnaissance 11orthward to Bangor and selected 
stations for continuing the preliminary survey. A summary of the general fltatistics iR liere given: 

Signals erected. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . • . . . . . . 9 
Stations occupied. • . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 
Angles measured.......................................................... 185 
Number of observations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,879 

The angular measurements were made with the GarnbPy theodolites-ten-inch, I:\o. 15, and six-inch, Ko. 
29. lir. l\icCorkle concluded his work on the 18th of October, and laid up the schooner Torrey at Portland. 
He then joined Assistant :Fairfield, whose party was still at work to the eastward, and concerted means with 
l1im for perfecting the connrxiou betwl·.en the triangles of Great Blue Hill bay ancl those of the upper part of 
Penobscot bay. Four of tl1t• stations, the siguals of which have been observed on from other stations, will be 
occupied for the fina,l completion of the work in Pcnohfcot buy. 

Shore-line survey ef Eastport harbor and rif JYest Quodd.1f ba!f• .LIIe.-Sub-Assistant \Y. II. Dennis 
resumed the survey of Passamar1uoddy bay on the lsi of Augu~t., arnl pn11;ecuti,d that work until tJu, 6th of 
November. The three sheets which he has returned contain tl1e we~tern Fhore-lint' of Campobello island, 
from East Quoddy Light to a point opposite to ·west Q.uo<ld:· Head; the western s110re of \Vest Quo<ldy 
bay, includiug the Head; tl1c peninsula of J,ubec, and in connexion with it the t'horcs of J olmsou's bay; the 
eutire shore-line of l\foose il'land, inclu<ling tl1c town of Eastport ; the soutl1 end of Deer i~lm1d, and the 
numerous small i~lamh; lying between it and Campobello. Taken together the plane-table sheets give the 
outlines in connexion of West Quoddy bay, E,t:>tport harbor or Friar road, and both ~hore8 of the St. Croix 
river to Pleasant Point. Part of tbc details were tracvd in t11e work of la'3t season. The limits comprii!ecl in 
this y<car's survey (Sketch No. 2) folly provide for the liydrography of Ealltport lrn.rhor and itR approaches. 
Sixty-four miles of 8hore-line were traced, exclusive of thirteen mill's of low-water ~horP-line which required 
to be surveyed separately. Details were filled in to cover an area. of three and a half square miles. 

Sub-A~~istant Dennis had passed the winter and spring in topographical serYice connected with the 
naval expedition of Commodore (now Admiral) Du Pont on th{~ eoast of South Carnlina. Ile is now makiug 
preparation to rejoin the expedition and cm1tinue the survey iu Section V. 

• Topograpl1y ef Frencltman's bay and TVinter harbor, Jl-f,;.-Tlie topograpl1y of th<' cnast of l\fainc, caet 
of Mount De::'ert iEhmd, was begun on the 1st of SerJt.ember by }fr. Cleveland Rockwell, the ba.-is for it hcing 
the triangulation made by Sub-Assistant "\V cbber in l 8GO. '['he ~heet, which was completed hy the 18th of 
November, takes in West Goldsborough haTlior or Jmu•s'8 cove, Bm1k(•r's coYe, Hammond's cove, V\'inter 
harbor, and the lesser indentations of tlw eastern side of Frenchman's bay, together with Stave island, 
Jordan's and Iron-bound islands, and many Emallcr ones in the bay. Sketch Ko. 2 ehows the locality. .l\fr. 
Rockwell's plane-table work is continuous in shore-line and surface details from llall's Point southward to 
and inclusive of "'inter Harbor entrance. 'l'he statistics are as follows : 

Shore-line surveyed. . . . • • • • . . . • . . . . • . . . . • . . . . • • . • ..•....••.••.•• - • . . . . 44 miles. 

Roads································-··-····················· ...... 14 
.Area of topography, (square miles) ...•.... - ..•....••.. - . . . . • . . . . . . . . . . . . . 12i 

The earlier part of the working seaso~ was employed by M.r. ltockwell in Section V, as will be stated 
under that head. 

Topograpkg ef Seal harbor, 1Vheeler's bag, and Tennant's harbor, and ef islands in Penobscot bay, 
11-Ie.-This work is comp1·ised on two plane-table sbeets whicb connect with each other, and, to the north
ward, with a survey made last year of Roc.kland harbor and Owl's Head bay. Th•upper sheet (see Sketch 
~o. 2) shows in detail the Muscle Ridge islands, and has marked on it in position the very numerous rocks, 
reefs, and shoa]s in tl.ieir vicmity. 'I.'his part of the duty of the season was accomplislwd by mcaus of a: 
boat in calm weather, the points not being approachable under other conditions. Careful interBections were 
made with the plane table so as to ftx in their relative places the isolated rocks of the group. 

Sub-Assistant Charles Ferguson resumed this work on the 18th of July with a party in the survPying 
schooner Bowditch. His sheet containing the survey of the Muscle Ridge group cxknds from .Munroe 
island, in Owts Hea.d bay, southward and westwanl to 'White Head light-house. The islands lie off 
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the western shol'e of Penobscot bay, which was surveyed last year, and from two to three miles distant. 
Of the gro11p the p1·incipal ones shown on the nrnp arc AndrPw'B island, Dix iRl:md, High islan<l, Plea;;ant, 
Gmfton, and Crow islands, Great Two Bush, ancl Little Two Dush. The reef which stretches about half a 
mile from the north eud of Great Two Bush i8lnnd i8 nl~o ileliucatcd 011 the ;;beet. This 11art of tlie survey 
defines tl1e shape nnd limits of two small harbors in tlH' :.\I nsc]e Ridge group: Dix harbor, between Dix 
io;land and High island, and Horne's harbor, near tl1e Horth end of Pleasant island . 

.At the island last named the second sheet executed by l\Ir. Ferguson connects with the former and 
continues the sul'vey of the lower part of the western shore of Penobscot bay from the limit reached last 
season. It shows the outlinei; and topographical character of the 8hores of Seal harbor, 1Vheeler's bay, 
Long cove, T<cnnant's hmbor, and l\Iosqnito harbor, besides minor indentations and numerous islands, the 
plane-table work being continuous ou it from north to south. Of the it'lancls represented on thii! sheet 
Sprucehead fa noted for it:; extensive quarries of granite, as is also Dix i:;land, which is shown on the 
adjoining sheet. The numerous buoys and stakes maiking the entrance to Seal lmrbor were rlctermiuc!l in 
poi;ition b.Y J\fr. Ferguson, and are included as part of the details of his suncy. 

l·'ielcl-work wa~ contim1t•cl nntil tlw 27th of October, when the vessel was taken to J'ortlancl and there 
laid up. The following eummary of statistics fo given in the field report : 

Shore-linf' FurveyPd .. _ .... __ - - - . _ ... __ - - .•... _ . __ ...... __ ....... __ ..... _ . 72 miles. 

Roads . - ........ - . - - - . - .. - - - - • - - - - . - . - . - . - . - - - . - . - . - - . - ..... _ ..•. _ ... _ _ 22 
Creek:; .... - - ... - - - ... - ... - - - ...... - - .... - . - - . - ..... _ . - . _ ...... _ . _ ... _ . 5 
Arca of topography, (sc1uare miles) .......• - • - ... - __ ........•....•. _........ 16 

l>ming the cady part of the present survf'ying year Sub-Assistant Ferguson was employed in 
Section III. 

Topography of Bar:!.· rii-rr, Little rii-er, Rohin Jioorl's cone, ~c., 11-Ie.-Tbc plane-table survey 
of tire neek Ll'tween tlie Slwepscot and Kennebec rivers, below 1Viscasset and Bath, was resumed on the 
1st of .Augmt, and has been nearly completed. The party detailed for this service was in charge of Sub
Assistant C. T. Iardella. Shore-line was furni::d1ed to the hydrographic party which W<Jrkcd in the channels 
bdwecn the two rivers at the same time. The water passages defined by the topogrn1ihical sheet of Mr. 
larddla are known a3 Little river, Hall's bay, Riggs's cove, Long or Robin Hood's cove, and Little 
Slicepseot river, all of which arc markecl in a gf'neral way on Sketch Ko. 2. 

Before taking up thi~ ~nrwy SuL-.As8istant lardella had been employed in Section VI. 
'l'l1P pla1w-taLlc work on tl1e "' oolwich pl'ninrnla was completed on the 25th of' November, with the 

exce11tion of a small portion of detail~ of surface. .A summary of the &tatistics is appended. 

Shore-line .. - .. - - . _ ...... - . - .•..... - ........ - .......... - ..... - - - ......•. 59 miles. 
lloads .... - ............... - - - ...... - . - - - .. - . - . - - . - .. - ... - . - - ..... - . . . . . 45 
Crer·k11 and marsh line .•... _ .. - .•........• - .... - . - .•. - ... - . - ........ - ..... 40 
.Area of topogmpl1y, (square miles) ........ - ... - . - . - - - ..... - . - - - - ... - - - .•.. 22 

J\Ir. bnldla i8 now employed in inking l1is topographical sheets. 
Topography ef Yarmouth rfrer, Frer'f)(Jrt rii-er, and TVoif's "Veck, ~-c., Casco bay, .li'I(.-The shore-line 

of tlw upper pm·t of Ca8co Lay was tract~d last year from l>rinkw11ter Point to the entrance of ~Iaquoit bay, 
by A8si:ltant A. 'V. Longfollow. This season he filled in the topographical details within the same limits, 
and traced, in addition, thirteen miles of shore-line. 

"Yarmouth river was surveyed from its mouth and confluence with Cousin's river, at Parker's Point, 
two miles upwards, to the falls, where are the wharf and ship-yards; and thence on, under the name of Royall's 
river, it wa~ traced upwards a mile and a half further, to the crossing of the .Atlantic and St. Lawrence railroad, 

"Yarmouth village was surv1·yed from the wharves at the head <>f tide three-quarters of a mile back, to 
inclucle the railroad <lepo.t. South .Freeport village was a growth from the ehip-buildiug interest on the shores 
of the Freepo1·t or H:u:fltseeket river. Herc, as at Yarmouth, vessels of fourteen hundred tons have been 

.built. Thi::i estuary is iuclu<led in the survey as far as the narrows, where, at the edge of the plane-table 
sheet, the channel pa~ses up to Harrisceket Landing. Part of the village of Bartol's Point Landing is also 
embraced in the detailed work, the in-shore boundary of which is the main country road, running generally 
about a mile from tbc shore." 

The det:tilcd survey off-shore includes Lane's island, Great and Little Moges islands, Trenche's and 
Bustin's islands, and the group known as the Silver islands, all lying in the upper pal"t of Casco bay. The 
location of the work is shown on Sketch No. 2. 
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ARsistant Longfellow commenced work in t11is sPetion on the lSth of .Tuly, and contimwd in the fiPld 
until the middlC' of Octobl·r. Ik had lw1·n eng-ag-<·d during- the (oarly part. of the rnmm,·r in f-i<·ction 1 II. 
His party u~Pd tJu; l'chooner :Meredith for trmt~p.,rta1inn a!ld rpmrtern whik pn•~•"~·11ting the topograpl1y nf 
c,,~w lmy. 'l'lie follnwing i~ a ~ynopsis of the planc-taLle stati~tics: 

Shore-line traced - .. - ....................... _................ - . . . . . . . . 13 miles. 
Roads . . . . . . . . . . . . . . . . . . . . . . . . _ ... ___ .. _ .. _ ..... _ ... _ . _ . _ . __ . . . . . . . . . 23 ~ 

Area of topography, (square miles) .... _._ .. _ ... _. _. __ ....... _ - ....... - . . . 91: 
Reconnaissance ef tlu· environs ef Portland, llle.-This service wa~ cnllt~d for with reforr11ce to pnrpo~es 

of military rlefoncl', and was executed by Sub-Assistant F. W. Dnrr, who had passPd through the peninsular 
campaign in plane-table surveys for the anny of tlie Potomac, mention of which will LP made under tlie 
head of Section III. 1\Ir. Dorr commenced work on tl1c 10th of SPptcmbcr, and consultc·d fr<·cly at Portland 
with Captain Casey, of the corps of engineero<, iu regard to the direction and extent of l1it< reconnai~"m1ce. 

'!'lie be:-;t county nrnl' lwi11g takt•n as the hasiR, it~ 8calc wa~ eulnrged and the mads were tn1cecl on the 
reconnaissance sheet. To these we1·e added the Cl1rYes of elevation, skdched by the eye, and such other 
details as we1·e wanting in the map, but which the experience of ltlr. D01T with the army smvcys of the 
present and the workiug season of last year suggested to be of moment for military purpo"e<'. The field. 
work wm; cm1clucled on the 9th of October. 'l'lw t·rm1pilati011 of the material was then taken up and nP:tr!y 
eompleted before the close of the month. J\1eanwhile application had b1.'en made to me by tlie tax commie
sioners appointed for Florida for the services of a topogrnpher. ::\£r. Don\; local knowledge of t11at coaRt 
being extensive and bis qualifications ample, he was assigned to accompany them. ancl, jll acconlancc 1dth 
directions, reported in person to the commis,,;ioner,,; at N cw York in N ovemLer previous to their ueparturc for 
}'ernandina. 

J\fr. H. \V. Longfellow aided J\Ir. Dorr in the fielr1-work near Portland. The reconnai~sance map, which 
is now at the office, contains the following among other detaih; of surface : 

Roads . . . . . . . . • . . . . . . . . . . . . • . . . . . . • . . . . . . . • . . . • . . . • . . . . . . . . . . . . . • . . . 176 miles. 
Outline of woo<ls. . . . • . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . 223 • " 
J\fm·~h liue .. _ ........•.. _ .. _ .. ___ ........... _ ......... _. __ ... _...... 2Sk 

Arca, ( ,,;q narc miles) ..•...•....•.. __ ............ _ . . . . . . . . . . . . . . . . . . • . . 7 O 

Topography ef Karragrmsctt bay, R. I.-Af'sistant Henry L. \Yhiting commenced a special i1lanc-taLie 
survey of Coaster's Hai·bor island and its vicinity on the 26th of June. Its surface was carefully contoured, 
and that of the ndjacPnt part of lthode Island, from Coddington co\·e nearly to tlw environs of Newport., 
and eastward, to include J\iiantonomy Hill. 

This isurvey was executed at the request of the Navy Department, and in order to furniHl1 d:1ta for 
deciding the question at issue, Mr. \Vhiting made close soundings between the southwest face of Coaster's 
Harbor island and the Gull rocks. The work was closed on. the 12th of July. A8sistant 1Vhiting then 
took up topographical duty in Section IL He had, before taking up duty in Narragansett bay, made several 
surveys in t11e vicinity of Wa8hington city, in Section III. 

The plane-table work in Narragansett bay was contiuued, between the 16th of August and the 1st of 
November, by tbc party of Assistant A. M. Harrison, who had also been, during spring and summer, engaged 
in field duty in Section III. 

For the special use of the United States board which was appointed to examine and report on sites for 
navy yards, and which met in Narragansett bay early in September, a survey had been directed of pai-ts of 
Connanicut island, including Taylor's cove, Dutch island, and Dutch Island harbor. This was executed by 
Mr. Harrison, on the scale of roi\-00, and met all the requirements of the commission. The other topogrnpli
ical duty of the party was confined to the dete1·mination of sl1ore· line and of the p1·incipal points needed for 
the correct plotting of the hydrographic work of the present season. These results were supplied to the 
party under Assistant Mitchell. 

During tbe entire working season in Nan·agansett bay, Assistant Harrison was aided by Mr. IL IY. 
Bache, and during part of it by Mr. F. A. Lueber. The following a.re statistics of the plane-table sID-vey: 

Shore-line surveyed ••••••.•...•..•.. _ • _ ..••.• _ ••.• _ • . • . • • . . • . . . . • . . • . . • 44 miles. 

Roads .•........••...•..••....•..•..•....• ····-······--·············· Bit 
Creeks and ponds- . _ .•....•..........•..•...........•..•...•....... - . . 5:i 
]\larsh line .••• _ .•.••• __ . • • . • • • • . • • . • • •• _ •.••...••••••••..•...•. - ..• • - B:i 
Area of topography, (square miles) .••.••••.••••••.••••.••••••••••• • • · · · - · 9 

cs 4 
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Besides the special localities already referred to, tlie additions tliis year to the regular survey of the 
shores of Narragansett bay comprise the shore-line of I>rudence, I>atience, Dyer's, Gould, and other i~lande, 
and the we~tern side of Rhurle Island, from a pciint opposite to Coaster's islanu and northwanl, to limits of 
previous work. Only a few of the smaller islands in the bay rC'main to be traced in outline. 

Hydrograplty betu,.een TV:iscos.YPt a11J Bath, li:fe.-'T'he water passnges which intersPet tl1e '\Voolwic11 
peninsula, and which connect the Sbeepscot and Kcnnr;bec rivers, have been sounded out by a party in 
charge of Assistant }~. H. Gerdes. Must of tlie shore-li1rn har1 been previously traced. The coucludiug 
portion was supplied for the use of the party by Sub-Assistant fordella. 

Mr. Gerdes took up tl1e l1ydrography at Wiscasset (Sketch No. 2) on the 23il of August, and in sounding .. 
Wiscasset bay connected his w01·k with the survey of the Sheepscot made in 1858 by Lieutenant Commanding· 
Moore. Thence in a direction southward and westward he sounded Back river, Montseag hay, Hrmkomonk 
bay, and Little river, which, taken together, afford a continuous water _passage between the Sheepscot river 
at Wiscasf'et and the Kl'nnelwc at a point about seven miles below Bath. 'l'be character of the other passage 
between tlw two rivers, made up of Upper Hurl Gate, the lfapids, and Great Hurl Gate, was also developed. 
These connect the Kennebec at Bath with the Sheepscot opposite to lrfahan's islanrl. · lfemmn•d togetl1er, 
and including Robin Hood's cove, which was also souuded, these channels make an aggregate of thirty-four 
mileR in length. 'l'he peninsula traversed by them is from five to ten miles in breadth. 

Sub-Assistant Clarence Fendall assisted ]\fr. Gerdes. Mr. 'I'. C. Bowie and Mr. F. H. Gerdes, jr., were 
attached to his party as aids. 'l'he schooner G. M:. Bache was used for transportation. 

Tidal observations were commenced at '\Viscasset when the hydrography was taken up, and were 
continued at that i>tation until the end of September, when the work was completed. During each day the 
state of the tide was noted every ten minutes, as were also the high and low waters that occurred at night. 
Observationt> for shorter periods were in like manner made on the tides in Little river and in Upp er and 
Great Hurl Gates. 

The party of Assistant Gerdes determined about seventy points for 11ydrographic purposes, and used 
above twenty others which were furni8hed by Sub-Assistant Iardella. 

The general statistics of the ·work are as follows : 

J\Iiles run in sounding ....••.....•........... _ ...•••....••...•. _ .•.. _ . _ ..... 
.Angles measured ....... ___ ..... _ . _ .... _ .... _ .. __ . _ . _ . _ •• __ . __ ..• ___ . _ . ___ _ 

Cash> of the lead .....••••.•.....••...•.•... __ . _ •...•......•....•.•.•.•... 

160 
1,167 

11,uoo 

Both of the passages referred to in this notice are navigable. A steamer passes scemi-weekly from Bath 
to Boothbay through Upper and Great Hurl Gates.· Excepting Little i:iver at low tide, the water is quite 
deep in all the passages between the Sheepscot and the Kennebec. · 

.After the completion of tlie service assigned, the. schooner was laid up at Wiscasset. The soundings 
were plotted by M:r. A. Strausz, and the sheet containing them is now on file in the office . 

.A;isistaut Gerdes and bis aid, Mr. Bowie, had been previously engaged in Section VIII. Mention will 
be made of their employment there under tho corresponding head of this report. In October Mr. Bowie was 
detailed for plane-tahle duty in Section III. 

IIydrography ef Casco bay, Me -Bydrographic operations.were resumed in the upper part of Casco 
bay on the 3d of .August by a party in the surveying 8chooner Caswell. Tl1e charge of the work was given 
to Mr. Edward Cordell, of lai·ge experience and qualification as a hydro~raphic clraughtsman, who IWMI. pre
viously served with a number of the regular hydrographic parties on all parts of the .Atlantic coast. The 
soundings made were in continuation of the work of last year by .Assistant Schott, which had stopped on a 
line running cast from the north end of Cousin's island to Harpswell Neck, (Sketch No. 2,) and, south of the 
Neck, on a line from the lower end of Jewell's island eastward to include Drunken Dick ledge. North of the 
first-mentioned line l\fr. Cordell sounded Yarmouth river, Cousin's river, and ]'reeport river, and from their 
entrances the body of Casco bay eastward to Harpswell. He completed also the hydrography nortl1 of the 
line last mentioned, comprising that part of the bay which lies between Bailey's island and Crotch island. 
This survey includes Mericonig sound, Harpswell harbor, and the channel between Harpswell N eek and 
Great Whaleboat island. 

On the tides, day and night observations were macle at three stations, one of which was at South Free
port, where the record was continued until the 13th of October: Those at Harpswell and at Little Moges 
island were kept up until the end of September. 

Six current stations were occupied in different parts of the bay while soundings were in progress. 



 

THE UNITED STATES COAST SURVEY. 27 

In the ,;cinity of Portland harbor Mr. Cordell made supplementary sounding~ near Trundy'& reef, and 
others in a resurw-y of \\yhite Head passa!:!'.e, between Peak's anrl Bangs's islands. He also determinerl in 
position a rock off the southeast end of Little J ebeig island. This rock has only nine feet of water on it at 
mean low tide. 

The elmnnel which has been artificially made across the Middle Ground 1>iuce the date of tl1e snrvey of 
Portland harbor was sounded out by the· party of :Ur. Cordell, and will be represented on a new edition of 
the engraved chart. 

•.rhe soundings made in the upper part of Casco bay this season show depths of from one to forty 
fathoms. 

A summary of the statistics of work is here appended: 

l\Iiles run in sounding ................•......•....•....•........•....•..... 
Sextant angles ••.....••..•.•......•......•...........•.•...........•.•... 
Number of soundings .....•................................................ 
Arca sounded, (square milee) ....•.•..•.•...............••.•................. 

6G3~ 
5,237 

30,894 

27 

Mr. Cordell has plotted and sent to tl1e office the sheets containing the hydrograpl1ic work of the seaBon, 
together with the records of ang1e11, soun<lings, and tidal and current obi-;ervations, in <luplicate. He was 
aided in duty afloat by Messrs. L. L. Nicholson, L. A. Sengteller, and J. A. Sample, and make~ special 
mention in his report of the ready and intelligent service rendered by them. 

Physical survey ef Cape Cod ba.IJ, ,,"l'[ass.-In die early part of the present year I directed Assistant 
Henry 1ifitche11 to make some experiments in Cape Cod bay, witl1 a view of furnishing information r<'quircd 
by the committee on the Cape Cod can:al appointed by the J\Iassachusetts legi~lature. This committee had 
under discuesion tlie question whether the proposed canal and artificial harbor would be obBtrnckd by ice 
during the winter months. 

During a previous season's work we had discovered that a sub-current from the deeper portion of Cape 
Cod bay cropped out in thf' neighborhood of Scussett at one of the propos8d sites for the breakwater and 
-basin. In this region the tPmperatures were quite at variance with those of the surface of the sea elscwl1ere; 
they were very uniform, and corresponded with the thermal conditiona observed at the depth of fifteen fathoms 
wider out in the bay. Our obsen·ations had been made in the summer, and could not, tl1erefore, furnish more 
than a guess as to the conditions which should obtain in winter. 

On the 9th of February Mr. Mitchell reported upon a new ~et of experiments made during a cold pcr:od 
earlier in the Brune month, and I sent his manuscript immediately to the committee. 

In tlie course of this report it is stated that a specimen of the Cape Cod hay water began to freeze at 
28l;° Fahrenheit, and that, after being for eleven liours exposed in air at 16°, om'-third of its bulk became a 
spongy ice, the residue still remaining in a liquid state at 27~. This ice, though quite fre>5h its<'l_f, held some 
salt water suspended in its cells. At each attempt to freeze tlie residuum water there was obtained a lower 
temperature and a higher specific gravity for that still remaining liquid. 

The water off Scussett was observed to fall as low as 32°-that is, within about four degrees of its 
freezing point-and this at tlie end of a period of severe cold. 

Mr. Mitchell concludes from bis study that, while the natural circulation of the currents is unobstructed, 
no sea-water ke can actually form in the particular district off Scm18ett, although he believes that bottom ice 
may be found in localities where fresh springs are welling from the sands. 

Hydrography ef B_arnst.able harbor, 11-faB.t.-In October the party of As~istant Henry Mitchell made 
supplementary soundings in the vicinity of :Barnstable, and completed the hydrograpllic sheet which ·was 
turned in last winter. The engraved chart, in preliminary form, accompa,nicd my annual report for 1861. 

Hydrograpliy ef Narragansett hay, R. L-In continuation of the work of last year, Assistant l\IitclH'll, 
with a party in the schooner Bancroft, took up soundings at the south end of Prudence island, (Sketch No. 3,) 
and extended the hydrography of N a1Taganl!ett bay southward in tlie l\[iddle Passage to a point about a 
quarter of a mile below Goat Island light. Soundings comprised within an area of about a square mile were 
made also in the Western Passage, in the immediate vicinity of Dutch ig]and. 

This party resumed the work on the 1st of August and continued duty afloat until the end of September, 
when the vessel was returned to New York. She had previously been in use hy the party of .Assistant 
Mitchell in Section IV, under wl1ich head mention will be made of otlier service. 
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The statistics of the bydrographic work in Narragansett bay arn as follows: 
Miles run in sounding _. ___ . __ .. __ . __ .... ____ . __ . __ .. ____ . __ . __ .... _. ___ ... 212 

Angle~ observed ....•...•.. _ ......................•.. _ ............ _ ... __ . . 1,322 
Casts of the lead ... _ .•... _ ...................••........• _................ 5,729 

The currents were observed at three stations while the party was engftged in sounding. 
In the course of this season's work J.Ir. ?llitchell develo1lCd th~ 11ositions of teu hidden rock8, and fouml 

in the approaches to Newport harhor two others, the existence of which wa8 unkrnrn·n. These arc all 1rnJTked 
on the hydrograpl1ic sheet which is now in pr·cparation, and which will be turned in bPfore the close of the 
year. In AJlpendix No. 6 a copy is given of the notice issued to mariners at the time of the discovery. 

Messrs. C. L. Bixby, C. I'. Dillaway, and J>ersifer Ji'razer, jr., were attached as aids to this party. 
The work done hy AssiRtant 1\likhell waR dirf'cted with a viPw to the requirements of the navy yard 

commiesion which met in ::\ arrngansett bay in the first week of September. 
l\!lagnetic obserrations.-The observations near the middle of eacl1 month of the year have been continued 

at the Eastport station, in :Maine, without intcrmption. These now furnish a well-conductetl series of tleter
minations of tlw magm·tic df'cli1rntion, dip, and iutens:ty, extending over a period of nearly three years. 

::\fr. Samuel \Valker had charge of the instruments at Eastport until .March of the 1n;escnt year. His 
services being then needed at Key "\Vest, the station was put, and still remains, in charp;e of Mr. H. H. Talcott. 

Before leaving EaRtport :Mr. \Valker determined the Yalne of the coefficient of tempemture, and the 
moment of inertia for the magnets A and C. 

Early in November Mr. Talcott was relieved by Assistant Edward Goodfellow, and was attached to the 
topogmphical party of Sub-AssiRtant "\Y. II. Dennis, to work in Section V. 

Tidal olwTcation8_-The tidal otation at EMtport, Mc., rrm•linecl in cliarge of JI.Ir. Samuel vYalker until 
:Mal'eh last, when tlw observations were int.rusted to l'llr. R. H. Talcott, the services of Mr. \Y alkcr being 
needed at Key \Yest, in connexion with the magnetie station at that }>lace. 

A 8Hbstantial staff-gauge has been set np at Eastport fell" comparing rPsults with the self-registering tide
gaugf', th!' tllpc or hand heretofore used ha-ving provr.d unreliable from irregular ••xpansion. 

Mr. Talcott nlrn continued the magnetic an(l mcteoroloi;ical observations at Eastport until November. 
At the Charlestown navy yard, Mass., tl1e tidal observations have been k<'pt up by JI.Ir. T. E. Ucady 

with hii; accustomed punctuality. The Iloston harhor commissioner~ having put in his charge a self-registering 
gauge for an indqienclcnt series of observations, and provided a huilding for its protection, the occasion liaR 

been improved by setting up in the same a substantial box-gauge, from both of which observations arc 
recorded, in addition to those at the permanent ~tat.ion. 

SECTION II. 

FROM POINT JUDITH TO CAPE HENLOPEN, INCLUDING THE COAST OF THE STATES OF CONNECTfCUf, NEW 
YORK, NEW JERSEY, PENNSYLVANIA, AND P.Alt1' OF DELAWARK-(SK&TCH B, Nu. 11.) 

Statements of the work <lone in this section will be noticed in the following order~ 
1. Geutletic, astronomical, and magnetic observations at primary 8tations in Massaclmsetts and Con

necticut. The tr·iangulation work is for connecting the primary base on Epping l'laim1, .Me., with that on 
Ji'ire foland, N. Y. 

2. Triangulation continued along the course of the Connecticut, between Goodspeed's Landing and 
Higganam. _ 

3. Triangulation on the eastern side of Hudson river, near Rhinebeck and Poughkeepsie. 
4. Supplementary triangulation for revising work on the coast of New Jersey, near Shark river and 

Manasquam river. 
5. A detailed topographical survey east of Brooklyn and between Flushing and Jamaica. This work 

completes the material needed for finishing the new chart of New York harbor. 
6. 'l'he plane-table survey of Hudson rivef, continued from Tarrytown to Croton river, embracing the 

eastern shore of 'l'appan bay, the village of Sing-Sing, and other -villages. 
7. Shore-line survPy from Tivoli npwards to Coxsackie, and hydrography of the Hudison river extended 

from Tivoli to Four-Mile Point. 
s. Hydrographic examination of the vicinity of Pea Patch island, in the Delaware river. Levellings 

were made by the same party at League island and Red Bank for the use of the board appointed to examine 

eitcs for navy yards. 
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9. Magnetic ob8ervations in New York and Pennsylvania. 
10. Tidal obser:vations in New York harbor. 
Ojftce·work.-'I'be rngmving in ontlinr> of tlw new edition of coast chart Xo. 21, ~ew York lmy awl 

liarhor, has bPen comph:ted aud the chart i~rned in a preliminary form. The drawing of the same a;; a 
finii-;heil chart has been continued. l'rogrr-RS ha~ Leen made in the drawing and engrnving of tlue Hud~on 
river sheet No. 1, from N "w York to Haverstraw; :md in the drawing of sheet Ko. 2, Haverstraw to Pough
keepsie. 'l'hc engraving of the latter has been commencecl, and ad(Htions have lieen made to the progress 
sketch of the section. 

Gwdetic observatio71s at lJiount Torn and Samiford, ( JYiass. and Conn. )-Tl1e party under my imn1L~ 
diat.e direction was organized early in J unc,, to continue the primary triangulation on the coast of New 
England, for connecting tl1e Fire islancl and Epping bases. 

The prelirninarites required in the erection of signals and posting the heliotropers WC'rc attEmdcd to hy 
Assistant G. "'· Dean and Sllh-Assi~tant R. E. Halter, while the prq>arations rec1uired for occupying the 
stations were made, as usual, by l\ir. Thomas 1\lc Donnell. 

Station Mount Tom, in the towuslii11 of Northampton, Hampshire county, MaFsachusette, was firf't 
occnpic>d. The meaFm·ement of l10rizontal angle8 at this point was commenced on the 11tl1 of July, but the 
atmosphere during the mouths of July and August proving unmmally hazy, and thP di~t:mcef\ to seve1·al of 
tlie signah being more than fifty miles, tl1ese observations were not completed until t.lw 16th of AuguFt. 
J\franwhile the requisite latitude and magnetic observations were made liy Assistant Edward Goodfollow, 
aiJed by Mr. S. II. Lyman. 

On cum1ileting the observations at llfount Tom, tl1e instruments and camp C"quipmcnts were transferred 
to Station Sanford, in the northwestern part of the tuwn~hip of Hain1Jdcn, Xew Haven l'.OUHty, UomH:c.ticut. 
The operations at this station were eimilar to those at J\Iount Tom. 

The mcasurcnwnt uf ho1·izontal angles at S:mfon1 w:1s LPgun on t11e 9th of Septcml1er, !mt tlie wcathC'r 
during that and the following month prnving still less favoral1k for geodctie operations than July and Augutit, 
the ol.iservations were not compll'tecl until the lltl1 of November. 

At Station ]\:fount Tom eight hundred and twent.v-six ob6ervatious we1·c mack with the thirty-inch thc
odolite C. S. ?\o. 1, upon five signals and an elongation mark. The hi:ights of tlic several stations were 
determined from three hundred and ninety measurements of vertical angles, with the eight-inch Gambc-y 
ve1·tieal cirelc C. S. No. 57. 

At Station Sanford twelve hundred and seventy-nine oLscrvations were made ·with the thirty-ind1 tl1codo
litc, upon eight signals and an elongation mark, aud the elcvatious of the s\'veral trigonometrical points were 
ascl'rtained from five lmudred and twenty-eight mca8urerneut~ of the vertical m1glt,s, with the \"ertieal circle 
No. 57. 

At ]\fount Oarmcl the angle between Stations TaRlma and Sandford was mea~med with tl1e Gambey 
theodolite C. S. No. 57. 

The most distant signals whieh were olisPrvetl on during the Reason were tl10se at 1\fount Tom anc1 
Station Sanford, being about fifty-six milc-8 from each other in a dirrct line. Two other Bignal'3 were more 
tlmn fifty miles distant, and two were al.iout forty-three miles from the point of ol.iscrvation. The rclati>'e 
positions of the several stations may he seen by reforeuce to Sketch No. 1. 

The area witl1iu the limits of the triaugulation completed during the sea:;on-estimated in the usrn1l 
manner-is thirteen hundred ancl seventy-five square miles. The geodetic ol.iservatious were chiefly made by 
Assistant G. W. Dean and Sub-Assistant IL E. Halter. 

Latiturlc.-At .Mount 'l'om one hundn•d and E<evcnt.y-two obsc-rvations were made with the zenith tele
scope C. S. No. 5, upon thirty-six sets of stars, and tl1e arc value of the micrometer was obtained from one 
hundred and twenty-two observations upon Polaris, near its eastern elongation. 'l'he local time wa>< obtained 
from one hundred and thirty-two observations upon twenty-four zenith and circumpolar stars, with the twcuty
four-inch transit 0. S. No. 10. 

At Station Sanford the latitude was ascertained from one lmnd1·ed and 8ixty-onc observations with the 
eqnal altitude instrument C. S. No. 5, upon thirty-fi,·e sets of star,., and one hundred aud twenty-two ob~cr· 
vations were made upon Polaris, near its eastern elongation, for ascertaining tl10 arc value of tho mfrromct(•r 
divisions. '.rhe arc value of the level divisions upon the zeuith telescope was cnn,fully 1ktcrmincd, hoth a.t 
Station Mount Tom and Station Sanford, from several series of readings of the micrometer, the pointings 
being made in the usual manner upon the cross threads of a small collimator, which was adjusted a few feet 
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from the telescope. The local time was ascertained from one hundred and twenty-two observations upon 
ninete~n zenith and circumpolnr stars with the twenty-four inch transit C. S. N(). 10. 

The observations for latitude and time we1·e made by A8~i~tant Edward Goo<lfellow, aided by Mr. S. H. 
Lvman. 

• Azimuth.-Thc astronomical meridian and benri11gs of the trigonometrical lines from Stations Mount Tom 
and Sandford were determined with the thirty-inch thcorlolite by the usual methods of the survey. At Mount 
Tom eighty-fonr oliRervat.ionR were made upon (; Ursre Minoris, near its upper culmination, and eighty obser_ 
vation~ upon Polaris, neu,r its eastern elongation, in connexion with one hundred and fifty readings on the 
elongation mark, which was established in a favorable locality nea1· the summit of Mount Holyoke, about four 
and a l1alf miles from the geodetic station at Mount Tom. 

At Station Sandford the azimuth obeervation8 consfated of ninety readings upon Polaris, near its caetern 
elongation, aud eighty-two readings upon~ Urs:e "llfinoris, near ito; upr•er eulminat.ion, in comwxion with one 
hundred and sixty-two observations upon the elongation mark, which was favorably located upon tl1e summit 
of a small hill, about one and a half milef' in a westerly direction from the station-point at Sandford. 

These observations were made by Assistant Dean, who was aMisted by Sub-Assistant Halter. The 
field operations were closed on t.he 11th of NoVf~mber. 

- JJlagnetie obsenations.-The geological formation of )fount Torn being chiefly of trap rock, (green stone,) 
no reliable magnetic results could be obtain£!l. near the geodetic station, although, by wny of experiment, the 
magnetic declination and dip were approximately ascertained at 8everal localitie8 near the summit. For this 
purpose four complete set:i of observations were made Ly As,;istant Goodfellow with the dip circle C. S. No 
4, at two points, the re1>ults of which differed ten degrees. 'l'he results obtained for declination were still less 
sati;;factory than thMc for dip, as it wa,;:; soon ascertained that the needle of a land eurveyor's compass would 
take any in<licated direction by changing the position of tl1e instrument only a few inches. 'l'he same phe
nomenon waH ahio oL~erved by :Mr. Dean at tl1c summit of Mount Holyoke, the geologic;il forumtion of that 
mountain being similar to that of Mount Tom. 

Experimental ouservationR for ascertaining the magnetic declination and dip were made within the 
rnrlo8Pd grounds of \Yilliston Seminary, near the centre of the village of Easthampton, about two and a 
half miles in a northwesterly direction from the station at Mount Tom. No unusual loeal dh;turbances were 
noticed at this locality; and .Mr. "\Yillistcm, with the other gentlemen connected with the seminary, kindly 
offoring to extend to the Coast Survey every rcr1uircd facilit.y, a complete set of magnetic observations was 
made near the seminary buildings. 'l'hese consisted of <me hundred and sixty-five observations, on three 
days, for ascertaining the declination, and four sets for determining the dip of the needle. The horizontal 
intensity and mament of inertia were deduced, from three sets of vibrations and deflections, on two days. 

At Station Saudforr1 exp•·rimental observations were made at several points in the immediate vicinity of 
t]1e geodetic station, but no indications of local attraction were dis..:overed; accordingly, a complete series of 
magnetic observations were made near the summit of the hill. For this pmpose, one hundred and seventy
finl ob~errations wc>re made, on three days, for determining the declination, and four sets, with three needles, 
were observed for ascertaining tho inclination of the needle at two points. The horizontal intensity and 
momrnt of iue1·tia were obtained from three set,; of vibrations and deflection~, on two day~. 

The magnetic ob~ervations were made by Assistant Edward Goodfellow and Mr. Lyman. 
JJleteorological obseri•ations.-The usual meteorological journals were kept by Mr. H. M. Dewees, 

who wag attached, as geodetic recOTder, to my party during the season. Two hundred and ninety reading11 
of the barometer, and the wet bulb arnl dry bulb thermometers, in com1exion with the direction and force of 
the wind, were noted in t11e journals. 

]\fr. C. P. Bowdit.ch was attached as volunteer aid in my party during the five weeks of his college 
vacation in July and August, and his efficient services were appropriately aekuowledge<l by Assistant Dean. 

All the original records were duplicated, and the reductions of the latitude, azimuth, and magnetic 
observations were completed before the party left the field. 

'l'be number of volumes of records and reductions deposited in the archives at the close of the s-eason 
was forty-nine. 

Triangulation ef Conn1•cticut riuer.-This work was again taken up at Goodspeed's I..anding, and has 
been €xtended northward and westward to include the course of the river to t.he vicinity of Higganam. 
Sketch No. 10 shows the extent of the river embraced in the work of this and the previous s-eason. Sub
Assistant W. S. Edwards resumed the triangulation soon after his return from Section V, his service in whfo:h 
will be stated in another place in this report. 
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The points furnished by the triangulation work done this year ai·e sufficient to enable a plane-tahk party 
to define twefre miks of thre eoun;c of the Connecticut. )fr. Edwardi< oonti11ued with hi~ riarty until the 
30th of Sf'ptember. .Ju~t pr<'viouH to that ilak application lwd bc·en made, tlirough me, by the late lhig,1.:li .. r 
GenCTal Terrill, for the services of Suh-As~i~tant EdwarilF, who had beien his rieceut assoeiate in the work of 
the Coast Survey. The request was promptly mN. Mr. Edward~ left the party in charge of his aiil, l\Ir. 
:F'. H. Dietz, and hastened to Kentucky, but reached Perryville only in time to take charge of tlie rernaim< 
of thf' deceaHed general. 

The following summary of' statistics is taken from the report sent in by Suh-Assistant Edwards previous 
to his departure for the we~t: 

Signals erected .. _ ..... _ ... _ . _ ...... _ ...... ___ . _ ..... _ .... _ ....... _ .... __ _ 
Stations occupied. _ ........... __ ... _ ....... _ . __ . _ .. _ .. _ .. _. _. _ ... _ .... _. _ . 
Angles meas urcd .....•........ _ ... _ . _ .... _ ..... _ . __ . . . . . . . . _ ............ . 
l\ umber of observations .... _ ... _ ............. _ .. __ . _ ... _ .. _ . _. _ ... _ ....... _ 
Area of triangufation, (8quare miles)._._ ............... _ ..• __ ......... _ ... _ .. 

1 f) 

8 
157 

l,OSO 
44, 

On the 1st of November Mr. Edwards resumed woi·k on the ConnPcticut, and continued tiw triang-ulation 
until the end of the month. He then made preparation for rernming duty in Section Y. 

Triangulati07!.-ln the vicinity of the boundary linf' between tl1e States of Connecticut aml New York, 
and in connexion with his triangulation of the Hudson river, As~iFtant Edmund Blunt occupied <·il'ht prin
cipal stations between the 16th of AuguFt and 21st of October. He wa~ aided in tlie fidd and in officf' work 
by ]\fr. A. T. ~1osman, wlw had previously been employed in 81,ction XI, and more recrntly in the prescn 
season in Section VI, and alrlo by Mr. A. R. Fauntleroy. 'l'hc following aTe the 11tatisticF of thi~ trian· 
gulation: 

Stations occupied .......• _ .. _ ..•.......... __ .•.. _ ....•..... _ ..•.• _ .... _ .... 
Angles measured ...•.••..........•.....•• _. _ .. -........... _ . _ .. _ ....•..... 
Number of observations .... · ..... ~ _ .. - ....... - ......•. _ .. - .. - .. - .. - •........ 

8 
31 

3,702 

After tlie completion of the uffiee-work l\Ir. :Mosman 'll'as assigned to duty in the longitude party in 
charge of Dr. ll. A. Gould. 

Triangulation ef (he coast ef New Jersey.-The revision eommencrd last year at Sandy Ilook, and 
extended to the vicinity of Sliark river, (Sketch Xu. 10,) was re~urnctl in ,July liy Assistant John Farley. 
Observations were completed at the stations ~elected last yc>ar. Other Btation~ were clto>'en, chiefly along 
tl1e beach above and below the moutl1 of Shark river, and mMt of the signals erecteo at them were oh:>crved 
on. 'l'hc most southern stations occupied are about a mile below tl1e entrance of l\Iana~quam river. l\Ir. 
Farley continued the work during August and September, l1aving visited fifteen ~tations in the course of the 
season. Including the preliminary measurements made Inst year, the number of ubse1Tations with the theo
dolite was two thousand one lmndred and fifty. 

Supplementary topography between Flusliing and .Tamair:a, (Lot1g L~land,) N. Y.-'l'he :final :field-work 
required for the completion of the new clmrt of New York bay aud harbor waR taken up, at the entl of July, 
by the party of Assistant H. L. Wliiting. The Ppace re11uiring to be fillc"d with detailed topogmphy on the 
pl1tte lies eastward of the city of Brooklyn, and between Jamaica aud Flushing, as was ~liown hy the pre
liminary chart which accompanied my report of last :rear. )Ir. J. ,V. Donn aided Mr. 'Vhitiug in the field· 

'l'his work occupied the party until the 25th of October, when iL was transferred to another locality in 
this section. 

The following are the statistics of the plane-table work near Flushing : 

Outline of creeks and pontls ... _ . __ - .... - ....• - .... - . . . . . . . - .....•.... -
Marsh line ...........•.. _ ..........••. - •... _ ..... - - •. - - .•........•.. 
Roads. - . - •.. _ ..... ___ • __ .. __ . _ .. - .. - .. - ..•.. - .. - .. - . - .. - ........•.. 

Area of topography, (square miles) .... - ..... - .. - . - •.. - ..... - . • . . . . . .. -

81 miles. 

8! " 
92! " 
15 

Assistant Wh_iting and Mr. Donn had passed the earlier part of the wDTking season in Section III. . 
Top<Jgraph.y ef Hudson rirer, N. Y., near Si11g Si11g.-Tl1e regular plane-table survey of tlw banks of 

the Hudson was resumed by Assistant Whiting on th'.' 28th of October. Near Tnrrytown he joined tl1e work 
of Sub-Assistant Meehan of 1859-'60, and from thence extended the detailed survey of the eastern side of 
'l'appan bay up to the mouth of Croton river. 'l'he sheet worked on embraces the vilfagc of Sing Sing and 
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others on the bank of the river above and below it, including, in addition, all the surface features between 
the old po~t road and the riYer. ln rnme placPs the aYerag·e breadth, for the sake of' symmetry, was stopp('(l 
at the Croton ac1uecluet, t11e fringe of topography being nbom lialf a mile in width. :Mr. Dom1 >iided in this 
work, and his efficiency and judgment iu the execution of intricate details of contour is specially mentioned 
in the report of As~i~tant \Vhiting. A eynopsis of the statistics is appended : 

Sl1ore-linc surveyed ............. , ......................•......•.....• 
Roads ........ _ ......... _ .......................................... . 

6 miles. 
30 

C1·oton aqueduct ....••..................•....•............•...•.....• 6 " 
Area uf tupogra11hy, (square miles) . . . . . . . . . . . . . . . . . . . . . . . ............. . 3 

This party is still iu the field, and will probably continue plane-table work until tl1e close of November. 
As~i~tm1t 'Vhiting hm1 previnusly Pxceutf'll a ~urvcy, wl1ich lias been noticed under tlrn !wad 11f Scctinn 

I. Further mention of the work of his party and of the previous service of' )fr. Donn will be made with 
tl1e 8t11t.cments of work done in Section III. 

Topograpl1.1f and 11ydrography r!f Hurlson riNr above Ti1mli, ... V. Y.-At the limifwhich he had reacl:ed 
last year Sub-As8istam John .l\Icehan, with a party in the schooner Arago, took up work near Tivoli on tlie 
1st of August, having previously been engaged iu fielil c1uty, wl1icl1 will be Rtatcil under the head uf Seetion 

VllI. 
}'or tlie joint operatiom on the Hnd:<on l\Ir. l\lechan divided his party, himself nmning the Rhore-lines 

of the river twenty-three miles upwards to Coxsackie, and extending the hydrography to Four-1\Iile Poiat, 
about midway between Hudson city and Coxsackie. l\lr. \Y. "-·Harding, one of his aids, took angles and 
assi8ted in plotting them fur the chart. l\lr. C. S. Hein recorded tl1e sournlings as they were made, and 
duplicated the hydrographic reconls and jourualtl. l\h. J>ersifo1· Frazer, jr., afao served as aid to Sub-Assistant 
l\1ec111111 cluring the latter part of the season. · 

The work of this party is comprised on tliree sheets, two of wl1ich are filled with soundings and the 

third partly filled. 
The following statistics show tl1e progress of the present season : 

l\liles of sl10rc-line tracetL .................................................• 
l\1iles run in sounding .•.....................•.....•.•.. : ...••.•.......•.•.• 
Angles measured ....•...•.........•...........••....•...•..............•.. 
Number of soundings . _ ................................•...........••.•.... 

The work on the Hudson was discontinued for the 8eason on tlie 15th of October. 

49 
210 

l,()74 

14,675 

Sub-Assistant 
l\Ieclian and ::\Ir. Harding were soon after assigned to topographical service for the 6th army corps in Section 
III. The schooner Arago was laicl up at Poughkeepsie. 

Hydrograpliic examination in Delaware river.--In March last instructions were given to Assistant 
George Davidson to make a special and detailed examination of the vicinity of the l'ea Patch, in Delaware 
river, for purposes of defence, and to proceed in that duty under the direction of Captain 0. F. Pendergrast, 
U. S. N., commandant of the navy yard at Philaclclphia. 

From l1i8 examirnttions of the preYions year l\lr. Davidson was cnalJfod to determine immediately the 
locality which required examination. The wnrk was reduced at once, and tracings from the sheet were 

·placed in the hands of the r.ommandant. The original sheets and traced copies were also forwarded to the 

office. 
In fitting out his party for senice at very short notice, Assistant Davidson acknowledges the aid cheer

fully rendered by Captain T. Turner, U. S. N., at the navy yard. 
'l'raeings also of parts of the survey made last year were furnished to Captain A. A. Gibson, U. S. A., 

commanding at :Fort Delaware, and duplicates of all the sl1ects of wurk from Newcastle to Reedy Point were 
Rent to General Totten, chief of the corps of engineers, who has specially acknowledged the importance of 
the developments. The original sheet of 18Gl and duplicates of the sounding and tidal registers haYe been 

filed in the office . 
.A comparatiYe chart of the Delaware river, between Newcastle and Reecly Point, was made in the office 

last spring, to represent, tngether, the hydrographic surveys of 1841 and 1861. This sheet exl1ibits great 
and important changes that have occurred within the space of twenty years. Tlieir nature was clearly stated 
in a special report made by Assistant Davidson soon aft.er closing his survey. The changes appeared of such 
moment to the commerce of Philadelphia that I placed the map before the Board of Trade, and, at their 



 

THE UNITED STA'l'ES COAST SURVlff. 33 

request, }fr. Davidson gave t11e members full and clear oral explanations in regard to the alterations that had 
taken place, and of the im11ortance of the developments which arc yet in progress. Resolutions were pa~scd 
by the board thanking him for the statements. 

Assi,;t:mt Davidson was occupiecl uuriug the summer with a party in Section VI, to the operations of 
which allusion will be made further on in this report. In the autumn he executed lcvellings at League island 
and Red Bank for the use of the navy yard commission, and macle himself useful, besides, by his spec:ial 
knowledge of localities. 

lrlagnetic observatirms.-ln some of my previous annual reports charts have been given showing approxi
mately the direction of the lines of equal magnetic V!ll'iation traced seaward and inland from stations along the 
coast at which the fllements have been from time to time well determined. Those alluded to may be found 
in the report for 18.~6, Sketcl1 No. 61, and in that for 1861, Sketch No. 30, and they show the present state 
of our knowledge on the subject. 

'\Vi th a view to greater precision in the direction of the lines given for the coast of the middle States, in 
whiel1 I had personally determined the magnetic elements in 1840-'41, Assistant C. A. Schott wae directed 
to reoccupy Beven of the stations in July and August of the present year. The observations at the coast 
stations were made at the expeme of the Coast Survey, and those of the interior ones at the cost of the 
Smitl1sonian I11stit11tion. :Mr. Schott commenced at Harrisburµ;, Pa., and on the 28th aud 29th of July 
determined the declin~tion, dip, and 110rizontal intensity of the magnetic needle in the grounds of the State 
capitol. Proceeding westward be made similar observations on the 31st at the position which I had pre
vion,.ly used, on the national road, about five miles e:ist of BrownEvill<i, in Fayette county. At Erie, Pa., 
the dem€nts were <leternilned in like manm,r, on the 6th and 7th of August, on Seventh sti·eet near French. 
At Hath, N. Y., the station in the public park, opposite to the post·office, was occupi0d in the Bame way on 
the 11th; and on the 13th of August the }JOsition near Dickinson scmin:1ry, in the borough of i:Yilliamsport, 
Lycoming county, Pa. 'l'wo stations in the grnunds of the Girard college, Philadelphia, were occupied on 
the 15th and 16th of August. 

'l'he observations at each .of the plnces comprised: for dc,dination, three Bets to ascertain the time and 
azimuth, of six readings each, and frequent readings of the scale of the declination magnet, continued for 
several hours. 

For the magnetic dip two sets of observations were recorded from two needles, and the same number 
with the polarity reversed. 

The intensity was ascertained by two sets of vibrations and two sets of deflections. Six sets of observa
tions were made in determining the time of one hundrecl and fifty vibrations. 

For all three of the magnetic elements the various processes, either in full or in part, were repeated, so 
as to have one tSet of observations recorded in the forenoon and tl1e second set in the afternoon. 

The instruments used were magnetometer, No. 3; the Barr~w Dip Circle, Ko. 8; and mean time chm· 
nomctcr, Hutton 211. Determinations of the instrumental constants and also of the magnetic elements were 
made at Washington, further notice of which will be seen nuder the head of Section III. 

Taking into account the interval of time between the series of observations in 1840-'41 and that of the 
present season, it is reasonable to expect that. comparison of the results will give much information in rega1·d 
to the secular change of the magnetic elemente. The discussion of the observations is nearly completed, at 
my own expense, and will probably be publi13hed in the Smithsonian Contributions to Knowledge . 

.Assistant Schott was accompanied by Mr. P. H. Donegan, who recorded the observations and duplicated 
the registers. Both sets, as well as the detailed computations, have been placed in the office. The reBulta 
found are given, in tabular form, in Appendix No. 18. 

Tidal observations.-The pe.rmanent self-registering tide-gauge at Governor's island, in New York 
harbor, has continued in operation during the year, under the charge of Mr. R. T. Bassett. Observations for 
comparison have also been made at the dock of the Atlantic Ferry Company, in Brooklyn. 

I am indebted to the courte~y of the superintendent of the U uion Ferry Company, who has replaced the 
small building which covered the tide-gauge at Brooklyn by a better one, after it had become necessary to 
remove the old structure for repairs to the wharf. · 

c. s. 5 
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SECTION III. 

FROM CAPE IIENLOPES TO CAPE HENilY, INCLUDING THE COAST OF' PART OF DELAWARE, THE COAST OF 
MARYLAND, AND PARr OF THE COAST OB' Vlf\GINIA.-(SKETCH c, No. 13) 

All the work done in this section was in furtherance of military or naval operations, and under orders 
of t1ie \,Y ar and Navy Departments, through authorizled officers. It will be described under the following 

beaus: 
1. Complete triangulation of tlH: Potomac river from Illakistone island to Georgetown. This laid the 

basis for a chart of the Potomac, which wa~ specially re'1ueBtecl by the ~avy Uepartrneut. 
2. The topographical ~urvey of the immt:diate banks of the Potomac from Hlakistone island to Wash

ington city. All the rebel works erected in 18Gl arc shown on the sheets of this survey. 
3. A plane-table survey of \Villiamsport, l\ld., and of its environs, induding the opposite bank of the 

Potomac, for the use of the sixth corps of the army of the Potomac. 
4. Detailed topograpliy, for military purposes, near Bladeusburg, and in the vicinity of the northeastern 

part or the District of Co:umbia. 
5. Topography of the vicinity of Fort Lincoln and other defensive works near the Capitol. 
6. Aildition8 to the details of the military map of :Fairfax county, Va. These include the topography 

between .Fort Marcy and Falls Church. 
7. Minute survey, embracing the contour of ground about Manassas Junction, with the lines of rebel 

intrenchments, liarracks, site.i of i·uius, roails, &c. 
8. A plane-table survt•y of the gronnd opposite to Fredericksburg, Va., and mapped reconnaissance of 

roaJs leading from the Potomac to the Happahannock river. 
9. Surveys and reconnaissances for the army of tl1e Potomac on the peninsula between the York and 

James rivers. The party a~signed to this duty was activc,Jy employed during the whole of the campaign. 
10. Ye1·ificatiun of topogrn1ihy between Chillcoteague Lay and Pocomoke sound, across the northern 

part of Accomac county, Va. This work was done incidentally by a party. assigned to make surveys for 
military purposes. 

11. 'l'o1>ography of the ruidc1le part of Accomac county, Va., for the u~e of the army of occupation, 
i;tatione<l in tlrn vicinity of Drummondtown. 

12. Plane-table surveys, including the rebel works erected for the defence of tlie approaches to Norfolk, 
Va., and survey of tlie navy yard at Go~port, showing itB condition when evacuated by the inRurgents. 

13. A hy<lrographic survey of the Potomac river, complete from the limit of former work near Blaki~tone 
island, to Indian Head, a11d from Alexandria up to Georgetown and to the Washington navy yard. The chart 
which this survey furniHhes was specially called for by the Navy Department, to replace the hydrogra]Jhic 
reconnaissance chart of last year. 

14. Operations of the Coast Survey hydrographic party in York river and its tributaries, under the orders 
of the flag-officer of the north Atlantic blockading squadron. 

15. lly<lrography of :Metornkin bar and inlet. Buoys were permanently set to mark the bar and 
entrance. This work was for the use of the army of occupation in eastern Virginia. 

16. :Maguetic observations at the t<tation near the Coast Survey office, in Washington, D. C. 
1 7. Tidal o bservatious at the station near Fortress Monroe, Va. 
0FFI<'E-WORK.-The engraving of coast chart No. 35, Chesapeake bay, (sheet No. 5,) from Pocomoke 

sound to York river, has been completed; progress has been made in the engraving of coast chart No. 36, 
Chesapeake bay, (sheet No. 6,) mouth of York river to entrance of bay; and of Patuxent river, lower sheet, 
as a finished chart. 'l'he drawiug of the J>otomac river chart in four sheets, and the engraving of general 
coast chart No IV, Cape May to Currituck sound, and of Potomac river, (sheet No. 3,) from Lower Cedar 
Point to Indian Head, have Leen commenced. Additions have been made oo coast charts No. 31, head of 
CheAApt>,ake bay to J\'lagothy river; No. 32, Magothy to the Hudson river, Md.; No. 33, from the Hudson to 
the Potomac river; and to the progress sketch of the section. The following preliminary charts and map·s 
liave been lithographed nnd issued to meet the illlmediate Wtmts of the public sel'Vice, viz: Atlantic coast, 
from Chetmpeake entrance to Ocracoke infot; Cbincoteague bay; Hampton roads; James river, up to City 
J>oint, (new edition;) reconmLi~~ance of PamnnkPy anil Mat.tapouy rivers; Potomac river, up to Gt-'Orgetown, 
in four sheets ; road map of District of Columbia; plan of wharves at Alexandria; military i-econnaisaauce 
map of southeastern Virginia; and a general map of Virginia, in colors. 
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Triangulation ef tli,e Potomac rii>er.-.At the end of the 1mrvcying season of 1860 this work had reached 
Blackistonc bland, (Ree Skdch Xo. 1:1.) whf'rc it• fnrtl1cr progress from the entranct' of the river was stopp<'d 
for a yrnr by the hMtilitics whiel1 hmkt> o:it in the spring of 1861. In order to mrct t11e demand erm8erp1cnt 
upon the war, a rapid hydrogrnphic rPconnaissnnce was ordered at once, the pnrticulars of which Wl'rc stated 
in my rcport of la~t year. Tim res11lting slrntd1 wns much in dPmand during tbe ensuing twelve months, 
nnd was lnrgPly distribntNl for the use of the navy. 

On the opening of tlie BJlring campnign of 1862 spf'cial requeFt was made hy tlw 1\avy DepRrtment for 
a minute hydrographic survl'y of the I'otomac, and ~tPps were at once taken for resuming tl1e tri:mg-ulntion at 
Blackistone island. By the authority of the Hon. Secretary of the Treasury, Profe~sor Fairman Rogers, of 
Philadelphia, was made acting Assistflnt in the Coast Survey, and was put in charge of t1w general field and 
office arrangements of this survey. Sub-Assistants F. P. 'Vebber and Charle~ Ferguson were n~signed to 
assist in the preliminary work, and competent topographers were detaill'd to make the plane-table survey, as 
will be stated at more length preRently . 

.A reconnaissance was made by I'rofessor Rogers early in May, and a preliminary base line of 1.188 
metres measured 1,y him at the west side of the moutl1 of Port Tobacco river, with the slide contact wires 
Nos. 5 and 6. From the stations at the ends of the base the triangulation was extended down the river to 
Blackistone Island light, and from the base up the rinr as far as Occoquan, hy thP 19th of June, when 
Professor Rogers was called away by other duties and r€'linquished the service, which, it is here in place to 
remark, he luid undertaken to prosecut<' for a limited prriod as a volunteer. At the date mentioned the very 
considerable stretch of sixty milEs of the course of the Potomac had bPen triangulated, and the topographical 
survey, whicl1 was commencl'd soon after the triangulation, was in progress. 

On the 19th of Ju y the triangulation was resumed at Occoqu.m by Mr. Charles Hosmer, and in the 
following thirty days was pushed quite up to Georgetown, and to a connexion with the trfangulation of part 
of the District of Columbia, made by him~clf and by Sub-Assistant Ferguson in the winter of 1861-'62. 

In the me surc>ment of the preliminai-y base Professor Roger8 was assisted by Messrs. Longfellow and 
IIalter, of the topogmpl1ic.'ll party. 

The statistics of the triangulation of the river from Bluckistone island to Georgetown are as follows : 

Signals erected •.....•••• _ •........••.•..•.. _ ..•.......... - .... - • . . . . . . . . . . 70 
Stations occupied - ........•. _ ...• - _ .. - ..•...••... - ... - . - . - •.•.••• - - . . . . . . . . 68 
Angles meaRured _ . _ ..•••....•.••.••.. _ ... _ .•.......••.•. _ •.. _ .. _. _. . . . . . • • 353 
Number of observations .•.....• _ .•..•.....•.•• _. _ .......••.......••••..•...• 6,456 

One hundred and nine points were determined for tl1e use of the plane-table p'lrties. 
In the work below Occoqmm thrQe theodolites were used, viz: the Gamhey ten-inc11, No. 82; t110 

Wiirdemann eight-inch, No. 86; and the six-inch Brunner, No. 64. The angles above Occoquan were 
measured with the six-inch Gambey, :N"o 65. 

Professor Rogers bearJ:! testimony to the cordial disposition manifested by the officers on duty at the 
W a8bington navy yard to assist bim iu the work by all means in their power. }'or the reconnai!lsance the 
steamer Powell was lent by Lieutenant Commander W ymap. 

Sub-Assistants Webber and Ferguson, who had worked assiduously in the triangulation of the Potomac, 
took up field duty in Section I early in July. 

'l'he theodolite stations used for the survey of the Potomac were marked by small wooden posts, and 
those below Occoquan were set in hydraulic ct>ment. 

Topography ef tlie Potomac rit1er.-The foll provision made for this work has been referred to in a 
previous notice in this chapter. .Four experienced topographers-Assistants H. L. \Vhiting and A. W. Long· 
fellow, with Sub-Assistants John Meehan and R. E. Halter-were a8signed for the survey. Two schooners 
were furnished for the use of the parties. Soon after the work commenced Mr. Charles Hosmer replaced 
Sub-Assistant Halter, who had been taken i11. The topography was begun on the 19th of May. Eleven 
plane.table sheets were turned in by the 25th of June. Of tlwse one was executed by !Ir. "Whiting, showiug 
the Virginia shore of the l'otomac from Persimmon Point to Metomkin Point, and, on the J\!arylan<l side 
OJiposite, the shores of J>ort Tobacco river. Four sheets were turned in Ly Mr. Longfellow·, containing 
surveys of the Marylaml shore from Swan J>oiut to the "Trunk," above l'asquel1anna crePk; abo from 
Upper Cedar Point to Smith '8 Point, and from Uudd's Ferry to Indian ll€'arl. Mr. J\fecl111n returned three 
sheet1<, giving the Virginia lllwre from Lone Locu8t Point to }>cr~immon Point; also from ~Ietomkin Point to 
Aquia creek, an<l from Quantico creek to High Point, including also the moutl1 of the Occoquan river. A 



 

36 REPORT OF THE SUPERINTENDENT OF 

fourth sheet sent in by him contains the s11ore-lino survey of Nanjemoy river, on the Maryland side. Mr. 
Hosmer traced the Maryland shore from Cob Point to Swan Point, and, on a second sheet, the Virginia side 
from A<]uia creek to Quantico creek. 

The length of river-course included in the sheets above rt>frrred to is about sixty miles, and the aggr<'ga.te 
of shore-line tmced was one hundred and twenty-nine miles. The mouths of tl1c principal creeks which empty 
into the Potomac were followed, and careful rnrveys were made of the immediate sites of all the rebel batteries 
that lrnd been erected on the Virginia shore of the river dnring the year 1 SGI. 

lfr. Hosmer, after completing the triangulation of the Potomac between Indian Head and Georgetown, 
as mentioned in a previous notice, took up and completed the survey of the remaining thirty miles of shore
line, closing the topography on the 30th of August, on the plan adopted for the sheets below Occoquan. 

The lateness of the season and n•stridion iu time making it impra.cticable to take in the usual breaclth 
of shore, i'\O ai'I to pPnnit the issue of a full chart of the river tliis year, the plane-table survey of the immediate 
shores only was executed. The total of sho1·e-line traced by the parties is one hundred and fifty-nine miles. 

}fr. Hosmer's closing work in .August joins near Mount Vernon with a reconnaissance made in the pre
vious year by Sub-Assistant Meehan. On the Marylanu side he traced twenty-one miles of sl10re above 
Indian Head. 

Before the close of .August a cl1art of the Potomac was issued in three sheets, showing the banks and 
channel, the buoys and ligl1ts, and the eailing lines, from the entrance of the river to the mouth of the Occo
quan. The fourth sl1eet, making the c11art of the river complete to GPorgetown, was issued in September. 
These contain the preliminary soundings determined by the reconnaissance macle in 1861. I will state further 
on, the details of hydrography, done on the basis of the recent plane-table surveys. 

The topographers who worked on the lower part of the Potomac were in June assigned to duty in Sec
tions I and II. 

Plane-table surreys at Williamsport, .. JJd.-Tl1is work was done at the reque1:1t of Major General 
Franklin, who occupied the vicinity of 'Villiamt<port in October with the sixth corps of the army of the 
Potomac. l\lr. Charles Hosmer was detailed to execute the required topography on tlie 2d of OetobPr, ancl 
on the 15th was joined by ::\fr. F. A. Lueber. The p1·incipal roads leading out of the town towards Hancock, 
Hagerstown, and Sharpsburg were, respectivl:ly, traced to the distance of thrl'e miles. At the end of the 
m-Jnth the imrty was further increased by tlie a8signment of Sub-Assistant John Median and .M:r. ,V. '\V. 
Harding, and in the course of the first week of November the ground around Williamspmt was survPyed in 
detail. The working sheets show the general contom of surface of about fifteen square miles, with about five 
miles of the course and banks of the Potomac at 'Yilliamsport. 

Mr. Hosmer moved at the end of October with the corps of General Franklin into Virginia, and continued 
reconnaissance duty. He has since received instructions to report to.Major General Banks for special topo
graphical service on the eoast of Texas, for which his local knowledge promises great usefulness. 

The previous duty of the parties employed with the sixth corps will be stated in other parts of this 
chapter. Mr. Harding ha~l p~ssel the gre.lter part of the working season in Sectio11 V, as will be mentioned 
under that head. 

Sub-Assistant Meehan remained near Williamsport until the 14th of November, and completed the 
survey of the environs. He forwarded the topographical sheet to the office, and then was placed under 
orders for duty with the army division of General Franklin. 

Topograpltical .~un;ey near Bladensburg, )}Irl.-A map of the country lying just outside of the District 
of Columbia, and north aud east of Bladenflburg, was commenced in the middle of Octobei· by Sub-AEsistant 
C. l\I. Bache. This, like similar work done last year, was nuder the immediate direction of I~ieutenant Colonel 
J. N. Ma(',omb, of the topographical engineers. Details of hands and means of transportation were furnished 
by the military department. Mr. Bache is still engaged with the plane-table in the vicinity of the northeastern 
comer of the District, and has already mapped about five square miles of area, within which over twentv-five 
miles of roads have been traced and nearly four miles of water-course. The tract on which he is empioyed· 
wt1l probably occupy the party until the end of November. His map, like others of tl1e environs of Wash· 
ington of which mention will be made, shows the contour of the ground and the surface details generally. 

Mr. T. 0. Bowie has been assigned to duty in this party. 
Topography near tltc military difence8 ef Wasltinglon.-At fhe request of General Barnard, U. 8. 

Engineers, 8ub-Assistant .J. G. Oltmanns was detailed in the latter part of S1>ptember to make elose topo
graphical surveys of the sites and surroundings of Fort Lineoln and other defensive works to the Mrth and 
east of the city of W ash~ngton. Mr. Oltmanns commenced work and for a short period prosecuted it, under 
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the immediate direction of General Barnard. He was, howrver, soon compelled to close field duty, not having 
sufficiently recovered from the effects of a rifh·-"hot by which he was wounded in the lung" whi:e cniraged in 
Section VIII. Being still anxionH fm· suel1 fip]J service as he might find practicable in a climate milder tlian 
that of this section, he has been dii·ected to report for g<'nnal duty on the southwestern coa~t, iu the perfonn
ance o( which he will be under the immediate orders of 1\fojor General Banks. 

Topograpl1y ef Fa,;ifax cnunty, Ya.-Thi~ work waR ailaitiona1 to extensiv<> plane-tal:ile sm·v<-yR made 
last year of the entire ground which was occupied by the army of the Potomac. As statpd in my lal't annual 
report, the topography was executed under the direction of Lieutenant Colonel J. K. Macomb, then chief 
topographical engineer of that army. 'I'hc map~ made and photographed last summer at the office «bowed a 
vacant epace of scYeral square miles, corrc~ponding to ground which was then occupied by the enemy, to the 
north and eru-t of Fall~ Church. The topography along the Potom>tc Hhows on the same sh<•ets a breadth of 
only a mile and a half between Fort Marcy and Bailey's Cross-roads. 

On the 4th of October, and after the cnmpletio11 of much Sl'rYice of the rnme kind, wliich will be stated 
in geographical order in this sectiou, the suryey of the ground alluded to was commenced by Mr. 'I'. \V. 
Robbins. Details of men and facilities for transportation were furnished, as Lefore, by Colonel Macomb· 
Points requisite for the topographical arljnstmeut were ~upplit,d from the office . 

.From .Falls Church )Ir. Robbins extended t11e survcT towards LPwinsville as far as was deemed needful 
by Colonel )facomb, and then aloug the Di,;trict line. takii1g in a breadth of threP miles and includillg· Minor's 
hill and its vicinity. L'tte in October the p11rty moved to the neighborhood of Fort :l\Iarcy, and at the date 
of this report is engnged in pro~ecutiug the Burvt·y in the vicinity of LanglP.'' and towards Lcwineville. 

This work, a~ before stated, is in full detail, and adapted to all tl1e requirements of military operations 
or defence. 'l'he roads, bridle paths, and contour of the grounJ are shown, as was done by the plane-table 
parties whicl1 worked in :Fairfax county last year. 

Topogropky ef JYlanassas .function, Vit.-Aftcr the evacuation of this important position by tlie rebel 
army in !far<'h la8t, .A.;;~i~tant H. L. \Ybiting was dirpcted to make a minute planf'·tahle survr·y, so aR to 
meet any possible military contingencies that might aris1, in the future. He proct>edC'd, as in making similar 
surveys in the :>ectiou, under the Pprcial order of Colonel J. ::\.:Macomb, chief of topographical engineers. 
Sub-A•sistant C. M. Bache assfaterl ~fr. \Vhiting in thi~ duty, and details of men for the work were made 
from the 88th Peun1<ylvania and lOlst regiment of Kt>w York voluntef'J"i'. The SUITC'Y was b<'gun on the 
27th of I.farcl1, and embraced tlie contour of a Lclt a mile in breadth, mostly on the l"outh side of the Orange 
and Alexandria railroad. Three miles of the track to Alexandria, and nearly as much of the branch lcadiug 
from the junction towmds Ccutrcville, with tlie wagon 1·oads and numerous intersecting tracks, were traced 
and carefully mapped. 'l'he contour linPs were drmvn in for s11cc<'ssive elevations of ten foet. All the 
iutrenc11ments were eketc1H'rl in position, including an exteneive detachec1 work. al:out two miles east of the 
junction; also the pol'<itions of the ruined structure8 at the junction, and the exteusive Larrncks found at three 
points on the south side of the railroad. ' 

'l'he map of the locality was drawn on a large scale, and was at once photographed at the office, so as 
to meet pogsible requirements. 

'This work occupied tJ1c party until tlie 6t]1 of l\fay. J\Ir. 1\'!titing left J\Ianassas a few days before, for 
field service on the shores of the Potomac, and was afterwarde employed in Sections I and II. Sub-Assistant 
Bache at once took up topngrnphical duty for the army of the Rappahannock. 

Topograpkical .•ernice on the Rnppalwmwck rfrer, Va.-The advantagP, for transportation and other 
military uses, of correct maps of tlie ground occupied by Lis army had been fully appreciated by Major 
General McDowell in tl1e campaign of 1861. At his request, which was made known to me through Colonel 
J. N. Macomb, A. D. 0. and chief of topographical eugine('rs in the army of tbc Rappahannock, the services 
of Coast Survey topographns were continued after the arrival of the staff at .Fredericksburg, Va. Snb
Assistant 0. M. Bael1e and Mr. T. W. Uobbins, being assigned to duty, read1ed headquarters on the 9th of 
May, and reported to Colonel Macomb. On' the 12th a general topographical reconnaissance was made; tlie 
stations used in the survey of the Rappahannock in 1853 were vil'itcd, and means were taken for conncctiug 
the new work with the points then determined. 

The centre line and grades, requisite as data in the reconstruction of tl1e railroad bridge across tl1C river, 
were furnished by the party, as were also the points for locating a side track to lead from tl1e main line to 
the foundry, near the middle of the city of Fredericksburg. 

-On the 26th, direction Wit!! given by Colonel Macomb for a survey from the right bank of the Rappalian
nock below the city, the topographers to report to Brigadier General King, the sta1f officers haviug been 
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recalled to meet at Manassas. The working force nec!'Sf<ary to the efficiency of the two parties was detailed 
by General King, and, after consultation "·ith GenPrnl !\le( 'all, the railroad wa~ undcrBtood m< the line on 
which the wo1·king 1mrtieH should join, Sub-Assistant Bache iut('nding to take the tract west of it, and l\Ir. 
Ro1bins tliat lyiug eastward. Tl1i.; ePnice, howpynr, was soou deL•med too liaz:udou,-, in tlw jmlgnwut of the 
military governor, Brigadier Gnwrnl IleyuoldB, tl1P piekf'ts on the s"uth side of the river haviug been driven 
in on the 30tl1 of May. The parties were accordingly r('ruoved to the north L:mk, and commenc<><l work, 
one opposite to .Fn·cleriek~burg and the other near :Falmouth, on the :!cl of June. }'ield-work with the plane
table, compass, and chain was continued by both parties until the 7th of July. 'l'he eon tour of' the gruuml 
and all details, as roads, streams, &c., of impOTtance for defenr<ive purposes, on the left bank of the; ltappa· 
bannock, were mapped on two Bl1eets, which Bhow the country from :Falmouth to a point nearly a mile below 
the railroad bridge, and seVl'ral miles back from tlie river, towards Aquia creek and Potomac creek. On a 
third ;;heet Mr. Robbins trnet~d in from n•conuais~ance the line and topography of the main road from Fredc1·
irksburg to Jielle Plain, at the mouth of Potomac creek, and, from a point higher up that stream, the J<'reder
icksburg railroad and the main wagon road to a junction with the survey of Sub-.Assistant _Bache, near the 
head of Claiborne'8 creek. 

'l'he details of men required for this work were furnished by Brigadier General .Augur, from the 24th 
regiment New York volunteers. 

As soon as practicable after their completion the plane-table sheets were inked and turned in at the office 
iu 'Vashington. The results were t11ere reduced in scale and combined at once into a single map, of which, 
at the rpquest of Colonel Macomb. copies were made by the photographic prncess and furnished to him for 
tl1e use of the army. An area of about ten Rquare miles i;. r<'f>rPsented by the map, exclusive of the lines of 
road which connect the environs of Frederick~burg with tl1e waters of the Potomac. 

After inking his sheet Sub-Assistant Bache was assigned to plane-table duty in Section II ; but, a call 
having reached me very soon after for topographical service in another divi;,ion of the army, himl!elf and Mr. 
Robbins were recalled, and held subject for duty in any emergency that might arise. 

Tor graph.ica1 seniice between l'f;rk and Janus rivers, Va.-Mention was made in my last annual report 
of the connexion of Coast Survc•y parties with the army of tl1e Potomac, in the summer of 1861, in the Yicinity 
of 'y 1IBl1ington. 'rhe high teRtimony then given by the military authorities a~ to their usefulness led to the 
assignment of Sub-Asgistant :F. ,Y. Dorr and Mr. J. W. Donn for special field duty in the campaign which 
was begun in 1\larch laet by Major General McClellan. In order to secure conformity to all the requirements 
of the milita1-y department, the services of Mr. Durr aud ll1r. Donn were placed at tlrn disposal of Brigadier 
General A. A. Humphreys, chief of topographical engineers in the army of the Potomac, to whom the two 
topographers reported for duty on the ;!0th of :March. 

On tbe way to Fortress Monroe the party engaged in the compilation of a map of the peninsula between 
York and James rivers, and completed it several days after their arrival at the fortress on the Sth of' April. 

The next duty assigned and executed was a plane-table survPy of the road and adjoining counu-y fro;n 
Half-way House to headquarters, or within five miles of Yorktowu. Subsequently the Rurvey was extended 
to the outer liues of the army when distant only about three-quarters of a mile from the rebel intrenchments. 
The positions of important points were determined from a base of which one end rested at the building 
known ae the ""-hite House," the ot.her end being the fort beet point reached in the survey of the main road. 
Bcside.s these, determinations were made of prominent houses lower down, on the river shore. The positions 
thus ascertained sufficed for connecting the work with the topographical survey of the shore of York river 
made in J 857 hy Assi::1tant Seib. 

On tl1e 16th and 16th of April, Messrs. Dorr and Donn surveyed the Warwick road, from Harward'e 
mill to Warwick Court-House, and connected their work with a plane-table survey, made from the Oourt
House to Lee's mill, by Sub-Assi8tant P. C. l<'. West, who was then on furlough from the Coast Survey and 
serving as aid to Brigadier General W. F. Smith. On the following day, while Mr. Dorr was connecting Mr· 
'Vest's survey with that of the main road, his plane-table was struck by a shell from a rebel battery near 
Wynn's mill and entirely destroyed, together with a part of the working sheet. The part, however, on 
wliich were represented the positions of the l•1tteries and the desired connexion was fortunately uninjured. 
Lieutenant Orlando G. 'Wagner, of tl1e topogmphical e11giuee1·s, standing near by at the time, was mortally 
wounded, as was also one of the soldiers, Prh·ate J eny Luther, of the second Rhode Island regiment, attached 
to the imrveying party. One of the pickets was killed outright and several were wounded. The alhidade 
was blown from Mr. Don's hand and the sleeve of hi~ coat torn away, but he received no personal iujury 
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except a slight scratch on the hand. He r<>sumed tl1e s1irvey at once ·with a compass rmd chain, and com
pleted it from Y<>rk rivc>r to Lee's mill arul 1Yarwick Court-I-IonRe on the 18th of April. 

Another plane-table, to supply the place of the one destroyed, lrnvi1Jg bct•u promptly forwarded from 
the office by rt>quest of General J\1cUlellan, J\1r. Dorr cart>fully surv<>yed ·w orml1•y 'i; cret'k and itR brandies, 
making a junction with the survey of Mr. Seib, previously referred to, as well as with his own surv(7s. 
That work was closecl jnRt previous to the evacuation of Yorktown. A short interval before had been em. 
ployed in making tracings from the completed surveys, for military use. 

After the retreat of the enemy up tlie peninsula, Sub-Assistant Dorr surveyed the works which had 
been erected by the ini<nrgentR between the main road and Lee's mill, imd that service was not quite complete 
when the party was ordered to move on after the army. Sub-Assi~tant 1\-est had made a can~ful plane-table 
snrvey of the battle field of "\Villiamsburg, to accompany a report of t11f' battle, by Jjrigadier General Smith. 
'.l'hree miles west of the town that survey was again taken up on the 10th of 1\fay, and continued by tlm 
party uninterruptedly to New Kent Court-House, ineluding also the rnad leading theuce nearly to Eltham, 
and that to Cumberland on the Pamuukey i·iver. lllr. Dorr reached "\\'bite House," on the Pamunkey, ou 
the 16th of l\lay. l\1r. Uorm next day surveyed the wagon road and line of railroad leading out from that 
point westward, as far as Tunstall's Station. On the 18th a general reconnaissance was ordered by >arium; 
rout· s to the Chickahominy river. The line of railroad and country adjacent to it were allotted to the party 
of lllr. Dorr. By nightfall he had aclvancerl si;ven miles. and had sketched a belt of about a mile in breadth. 
'.l'be reconnaissance was pushed forward to the railroad bridge across the Chickaliominy, and its coudition 
was reported. Itcturniug, the road was run which leads from Turner's mill eouthward to Baltimore Cross
roads, a point on tl1e main road passillg from New Kent Court.-Houee to Bottom's bridge. 

ImmediatPly after the movement of the army to the Cbickabominy, wliich took place on the 2ht and 
and 2:!d of :May, :Mr. Dorr surveyed the road from Dee-patch Station to Coal Harbor, sketel1ing:._iu tlie topo
grapl1ical features between the road and tl1e river, am! making careful examinations with reference to suitable 
positions fur bridges. His survey was then connected near Dr. Gaines's homrn with plane-table work by 
Sub-Assistant West, which took in details between the aame road and the river, but higher up, and to a point 
within three milt's ot l\fecbanicsville. All the rmids divergiug from Mechai1icsvme, l'XC<'pting the one whid1 
leads to Meadows'!' bridge, were run by Messrs. Dorr and Donn, and contour lines of twenty feet elevation 
were traced around tlic village and to the distance of several miles in all directions. 

Sub-Assist;rnt Dorr mapped the vicinity of the railrnml, frmn the Cliickalwminy to Fair Oaks Station, 
on the 28th of May, anrl then imn-<>yed the 1Villiam~lrnr;; roaJ fonu Savage Station westward to the outer 
line of pickets. 1\Ir. "\Yest at the same time made a plane-table curny of the west bank of the Chickahominy, 
between Sum11e1·'s uppe1· bndge and the up1ler trestlP bridge. Contour line,; al,;u were ruu wit.Ii great care Ly 
the party for each ten foet of elevation of most of the ground in front of General Sumner':< position. The 
ro~d from Tyler's house to Savage Station, across Sumuer's lower Lridge, was traced and mapped by ~Ir. 
Donn. 

South of the railroad and west of the Chickal10mi11y the ground generally, including the minor roads 
near :Fa.ir Oaks and the various roads kadiug to the "White Ouk Swamp, were examined and tmced by the 
party of .Mr. Dorr-

\Vhen the flank movement of the army had been decided on in the latter part of June, the party was 
01·dered to examine all the roads branching from the \\'illiarnsburg stage road in the direction of the swamp. 
This was promptly done, and of a numbE~r examined and reported 011, one practicable route, in addition to 
the one in previous use, was found. Near midnight of the 28th of June, Messrs. Dorr and Donn were 
detailed as guides for General Sykes'i< division, which had been ordered to pa8R through to the James river. 
The intenee darkne~s and heavy rain made the service somewhat difficult, but the cntmnce of tlie road wtio 

soon found, and the division reached Woodbury's :Ford early on the following morning. 
Mr. Donn returned to the Ooast Survey office on the 3d of July, and Y.ear the end of that month 

joined the party of Assistant Whiting in Section II. 
Suh-.A.1<sistaut Dorr remained with the army and made a survey" of the ground of occupation in the 

vicinity of Harrison's Landing, on the James river. He was detached from duty with tlie army on tlic 14th 
of July, and reporter! at the office on the following day. During the aut.umn he executed a firld rPconnais
sance and made a map of the envfrons of Portlaud, Me., for military defonc€, which l1as bl'en more fully 
referred to under the head of t:'ection I. He is now under orders for duty iu Section YI. 

Verification of t~o8rapk_y.-Assistant A. M. Harrison ran a line with the plane-table for connecting 
the survey of Chinoowague bay with that of Po~omoke sound, aerof"s the northern part of Accomac count.y, 
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after the completion of work which will be referred to further on in this chapter. "'fhe line was started at 
Snead Station on Ohincotcagu<' b11y, (see Sketeh ~o. 13,) w th two other trim1gnlation points, for obtaining 
a COITect position, and tlwn a series of eourse8 was run in the same general direction with the plane-table and 
chain for a distance of 15.41 miks, tu the heacl of Pocomoke sound, which had been surveyed by A,.;~i><tant 
Seib." Tlie number of courl'es was forty, the longPst being nearly a mile and the shorte~t about a hundn·d 
and fifty yards in length. The station marks on the Chesapeake sirfo being lost, made it impracticable to 
connect the two surveys at any intermediate point, without tifangulation, or to verify the topographical survey 
which had been carried nearly across the head of the peninsula in the vicinity of the boundary line, in the 
surveying season of 1859-'GO. 

On closing with the Chesapeake shore-line, J\ssiBtant Ha1Tison found a difference of fifty metres, which 
may properly be regarded as due to the error of the plane-table, when worked without occasional i·eference 
to points of tritrngulation as checks . 

.Mr. Chitrl!'-s Ho~me1·, who liad completed an extensive survC'y for military purposes, aided Mr. Harrison 
in this duty. Mr. ll. \Y. Bache was attached to his party as aid, aucl was employed in ,this and other duty 
iu tl1t' H'ction. 

Topography ef Accomac county, Va.-At the rf'qucst of ~fajor General Dix, a party, in c11arge of Mr. 
Charfos Hoemer, was assigned in Dccernbt,r, 1861, for the survey of tl1c vicinity of Drummondtown. that 
part of Accomac county bei11g then occupied by United States fore''" undl'r Brigadier General Lockwood, as 
was stated in my last annual report. Mr. Ho10mcr, aided by ML F. A. Lueber, comnwnced, on the 17th of 
Dcc1•mber, a survey (see Sketch l\o. 13) which joins on the ea:>t with one of tlic topographical sheets of the 
Atlantic coast, and on the, we:;t with a sheet of the snrvpy of Chesapeake bay. All tl1e roads, woods, and 
other stufacc features within a breadth of about eight miles nortl1 ancl sou~Ji, and passing quite across the 
micldle of the county, wel'C ma11pcd. 

Assbtant A. M. llanison, who had been, during the same period, employed in sounding out :Metomkin 
bay and inlet, when that work was done, joined J\lr. Hosmer with his own party, and assisted in the plane
tahle rniTey. 1\1r. Hosmer had previously assistecl in the work at Mctornkin hay, to which further allusion 
will he made iu this chapter. 'l'he topographical survey was closed on the 2l~t of May. 

From the sheet of the approaches to Drummondtown, includiug the soundings in Metomkin inlet, a careful 
tracing was macle at the office and forwarded to Brigadier General Lockwood. 'l'he following are statistics 
of the topography: 

Creeks, &c., surveyed ___ . __ - . - - ______ . _____ . __ .... _ .. __ ... ___ .. _. _ .. _ . . 34 miles. 

Roads .. - .. - - - - - . - - . - - - - - . . . - - - . - ____ - - - . - - - - - _ - . - - - .. - - - - - . _ - - .. _ - - . 132 
Arca of couutry, (squt1re miles). - - _ - . __ . __ - - - . - - - - ... - . - - - - _ _ _ _ _ _ _ _ _ _ _ _ _ _ 51 

For thi;; survey General Lockwood made clet.ail::i of men from tLe second Delaware regiment, and, towards 
the clo~e of the season, from the second regiment of Maryland volunteers. Means ancl facilities for trans
portation were l'Upplied by Captain Tyler, brigade quartermaster, to whose courtesy and obliging disposition 
the working parties were much indehted. 

Although generally level the country around Drummoncltown is much intersected by roads, and these, 
with ot11er foaturc,i', pre8ent a large amount of detailed work on the topographical sheet. 

After completing this survey, Mr. lloemer assisted Mr. Harrison in revising the topography at the head 
of the penimmla, near the Virginia boundary line. The parties returned to the office in the latter part of 
May, and made immediate preparation for other field dut.y. During the summer Mr. Hosmer was employed 
on the shores of the Potomac. 

Plane-taUe surveys near Nor:folk and Pwtsmouth, Va;-An early opportunity was taken, after the pos
session of Norfolk was rPgaincd to the government, in May last, to trace on the original plane-table sheets of 
t.he Coast Survey the numerous b11t.tcries whicl1 had been en~ctecl in its vicinity by insurgents during the 
course of the previous year. This service wns performed by Assistant A. M. Harrison, in June, the requiaite 
facilities for working having been furnished by .Major General "\Vool ancl Brigadier General Viele. 

In the immediate vicinity of Elizabeth river the rebel forts and the entrenched ea.mp on Sewell's Point 
were surveyed and mapped, as were aho the fortifications on Craney island, besides thirteen, mostly of small 
size, at various points along the shores, and the Gosport navy yard, with a battery directly opposite to it on 
the river bank. 

The survey of the navy yard wa11 made 
the buildings and shipping by the insurgents. 

on a large scale, to show its condition after the destruction of 
Mr. Harmon says : " It presented a aad picture of devasta-
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tion. Excepting the officers' quarters and one or two other buildings, all the edifices were burnt. The dry 
dock and the g auite lumber dock were not mate1-ially injured, though an attempt had been made to blow up 
the masomy which held the gate hinges of the dry dock. The gates were de:;troyed." 

Bc1stious which had been ercctcrl near the wall, to comm1md the approaches to the navy yard from the 
sout11, were also smveyed, and the positions dete1mi~ed of the remainH of several ve:<sels of the navy which 
had been burnt in the harbor. 

General Vif'le furnisl1ed a ste11m i ng and hands to aid in making the surveys. Mr. Harrison mentions, 
also, his indebtedness to Lieut. S. Lee Perkins, 2d regiment New York volunteers, acting engineer to General 
Viele, for sketches of several of the batteries on Elizabeth river. 

The positions of two other intrenched camps, designed to grni.rd the approaches .to Norfolk from north 
or south, were marked on an engmved tiketch, so as to admit of being transferred to the topographical sheets. 

Mr. H. W. Bache and Mr. F. A. J,ueher assisted in field duty in this i<ection, and also accompanied 
.Assistant Harrison when he resumed topog aphical work in Section I, in the latter pa t of July. 

'I'he spt>,cial surveys made by the pa ty in the vicinity of Norfolk are on two sheets containing the 
details of the numerous intrenchments. Their positions have been laid down on the -original topographical 
sheets of the survey of 1854. All of these are now on file in the office. 

Hgdrography ef th.- Potomac river.-1'he hydrng apliic reconnaissance which was made last year in 
order to meet the exigencies of the naval and military Be1 vice, and which was then reported on, has been 
replaced by a tl1orongh su1 vey of the greater part of the Potomac below Georgetown. 

Lieutenant Commander T. S. Phelps, U.S. N., Assistant Coast Survey, wiih a party in tlie steamer 
Corwin, took up the regular hydrog·aphy on the 29th of July-_ Abreast of Britton's bay and St. 'Jlcmcnt's 
bay (Sketch No. 13) he joined wo1k with the soundings which l1ad been mane in 18GO, and thence upwards 
extended the hydrography towards Indian Head. At the Kettlcbottom sl1011ls the soundings were made 
more than usually dose, no p oper channel having been developed by sounding in the ordinary way. 

The triangulation and plane-table survey on which the hydrogI'aphy of the Potomac was based has 
been noticed al1 eady in the beginning of this chapter. Lieut. Commander Phelps is still at work, and 
expects to complete the hydrography up to Indian Head by the elo:;e of the year. The following arr. the 
stati8tics of work at the present time; 

:Hiles run in sounding .•....••.....•.............•...•.......•....•..... 
.Angleti measured •....•...............•......•.............•....•...... 
Number of soundings •.......•.•..••............•....•...•............. 

1,668 

7,190 
109,794 

The tides were observed at six stations. About six hundred and fifty miles were run in sounding at 
the Kettlebottom8 alone. 

Special servke in which the party in the Corwin was employed dmfog the spring will be referred to 
presently. Mr. Chailes Juuken aided in the hydrngraphy, and plotted the cha1t of the lower Potomac. 
The results will be transferred to the sheets of the preliminary chart which was at first issued with the 
soundings given by the reconnaissance. 

During such intervals as the duties of the office would permit, the Potomac, between Alexandria and 
the aqueduct at Georgetown, was carefully eonnded by Captain C. P. Patterson, chief of the Hydrographic 
Division. He Wal!! aided, until the 11th of July, by .1\1.r. L. Karcher, hav-ing commenced work on the 27th 
of May. The comse of the Eastern branch and the channel passing to the navy yard are included in t11is 
survey . 

.After closing w01·k, which was done at the end of August, the soundings were plotted for tl1e uppn 
sheet of the chart of the Potomac. 

Tidal obseryations were made as usual while the hydrography was in progress. 
The following are statistics of the work above Alexandria: 

Miles run in sounding . • . • • • • . . • • • • . • • • • • . • . • • . • . • • • • • • • • . . • . • . • . • • • • . . • . 205 
fltations determined. • • • . • • . • • • • • • . • • • • • • . . . • • . • . • . • . . . • • • . . . . . . . . . . . . . • . 43 
.Angles measured •..••••••.•.•..•.•.•.• ·•••.••.•.•••.••••.••.••.•••••••.. 1,342 

Number of soundings.................................................... 21, 735 

Opcratimu ef the hydrograpltic party in York river, Va.-At the opening of the campaign on the 
Peninsula., between Yo1k river and James river, the steamer Corwin, with the hydrogra1ihic party under 
Lieut. Comdr. Phelps, was so placed as to pass at once under the orders of Commodore (now Admi al) Golds· 
borough, if the exigencies -0f the naval or mill~ service should. ~o re'l.uire. Jn the progress of th.e sie,g-e 

• s a 
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of Yorktown, in which the Corwin engaged as one of the flotilla, it was p€Tceived, on the morning of the 4th 
of May, that the intrenchments Lad been abandoued by tl1e enemy. Lieut. Comdr. Phelps at once rep01ted 
the fact to the flag-ship, and was directed to start up York river in company with the steamer Currituck. 
Near Queen's creek a company of rebel cavalry was dispersed by sl1ells from the COJ'win, and a schooner, a 
sloop, and a launch were captured within a run of thirteen miles above Yorktown, with military stores and 
personal effects of officers. 

Being so directed, the steamer joined the United Statf's gunboat Chocura, which was then passing up, 
on a reconnaissance towards the head of the river. ·west Point was found unoccupied, though fifty prisoners 
:&om civil life had been left there by the enemy, in 'wretched condition and without necessary subsietence. 
Efforts had been made to burn the lumber stored tl1He, and tlrn Corwin, in consequence, remained to prevent 
further destruction. 

A few hours before reacl1ing 'Vest Point the party had captured a second schooner, above Bigler's 
wharf, and next day took possession of a third, and of the sloop ·Water Witch, which had bem abandoned 
in the Pamunkey river. Much info1mation was gab.ed by Lieut. Comdr. PLelps respecting.the movements of 
the rebel forces, and at once transmittf'd to the proper quarter. 

At this time the hostile garrison which had occupied Gloucester Point was known to be retreating up 
the east side of York river. To cover the po8sibility of an attempt to pass through "\Vest Point, Lieut• 
Comdr. Phelps, under di1 ection of the naval authorities, anchored uear the sl1ip-yard, ou the night of the 6th, 
so as to command the approaches to the town. Leaming, next morning, that previous measures had diverted 
the retreat to the east side of the Mattaponi, the Corwin started up that river, and by 3 p. m. had gone 
thh·ty-six miles above West Point, learning on the way, however, that the rebel force had crossed during the 
night. In the evening the steamer returned to her anchorage at the sl1ip-yard, and by throwing shells during 
the night prevented the burning of the timber there by a party which had destroyed all the other public 
property in store. 

Under permfasion of the senior naval officer, the party of the Corwin disabled Trice's mill, in King and 
Queen county, which was at work for the rebel army, leaving it, however, capable of being run for the 11se 
of the neighboring inhabitants. The party took, at the same time, three teams laden with flour, which were 
on their way to the rebel troops at Dunkirk. 

On the drparture of the senior naval officer, Commander William Smith, on the 15th of May, for the 
James river, Lieut. Comdr. Phelps was left in charge to protect the government property which was then 
aceumulating at \'\'est Point and in the Pamunkey river. During this period of duty the Corwin retook 
several items of government property, amongst others twelve mail bags which had been the property of the 
-Cnitcd States Post Office Dc>partment, and recovered the gun of a rebel boat that had been burnt by her 
crew, on the 4th of May, to escape capture by the steamer. 

On the 14th of June the schooner Starlight was seized by a party from the Corwin, in the Potopotank 
river, and sent to the fleet, the fact being made clear that her owner was then serving as lieutenant in the 
insurgent army at Richmond. Others had been detained, and, after due process, released. The Corwin had, 
just previously, made another trip up the Mattapoui, in which all was found quiet. 

In the afternoon of the 21st of June the third officer of the Corwin, Mr. E. L. 'l'aylor, was sent, with 
a boat's crew, to King and Queen county, and found, in mail matter which was taken in its passage between 
Caroline county and Richmond, intimation that strong re-enfoi:cements had reached the rebel army on the 11th 
of that month. The letter containing it was immediately sent to General McClellan. 

Lieut. Comdr. Phelps remained at \\'est Point until the evening of the 1st of July, and then, in con· 
formity with orders, dropped down to Yorktown. Before doing so, he turned back the steam tra.nspmt Phila 
delJlhia, which, having passed up the river in the night with horBefl, had so mU!sed notice of the evacuation 
of the depot on the Pamunkey. 

In the course of liis service in the vicinity of West Point, Lieut. Comdr. Phelps made and sent to the 
office a' reconnaissance map of the Mattaponi river as far up as the junction of the Mantapike, and also of the 
course of the l'umunkey i·iver, from Wt-st Point to the military station at White House. 

On the 13th of July orders were received from the Holl. Secretary of the Navy, in accordance with 
whieh the Corwin returned to W aahington, and was afterwards employed in the duty w·hich has been referred 
to under the previous head. ' 

Hydrograp'liy ef Metomkin inlet and bay, Va.-'l'his work was ordered for the llSe <>f Brigadier General 
Lockwood, the depth and position of the bar and 9ourse o~ the channel from tl:ie inlet to the public wharf on 
Folly creek being necessary in the water communication with his command at Drmnmondtown. The inlet 
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had been surveyed in 1852, but, the character of the changes being unknown, commissary stores for the troops 
had been landed at Pnngoteague afrer its occupation, and from thence carted fifteen miles. After the survey 
by Assistant Harrison, which will now be i·eferred to, the stores were taken by the most direct way to the 
military station. 

Mr. Harrison commenced the resurvey in January, and met with unusually stormy weather, which much 
retarded the work. He found no noticeable chang~ in depth at Metomkin inlet, though the bar itself had 
shifted. Considerable changes had taken place in the shore-line. In reference to tlie alterations he says : 

"The beach just inside of the northern point at the entrance of the inlet has washed away as much as 
one hundred and fifty m<>tres; the entrance has widened; and the outer 8hore below the entrance has at one 
point been swept away for a breadth of more than three hundred metl'es." 

Details of men from the 2d Delaware and 2d Maryland regiments, and means for transportation, were 
furnished by General Lockwood. 

On the 6th of April Mr. Ilarrif!on placed a can buoy on the bar, with such means for security as were 
then available, but this was swept away a few days after by an unusually severe northeast storm. Two 
others, with sufficient chain, were afterwards procured at Chincotengue island. One of them, "a spar buoy, 
thirty feet long, painted red," was placed on the bar about a mile seaward from the entrance; and the other, 
"a second class can buoy, painted black and white," near mid-channel, about half a mile outside of the month 
of the inlet, and as much inside of the bar. 

After completing the hydrography Mr. Harrison's party joined that of Mr. Hosmer, and assisted iu the 
plane-table survC'y near Drnmmondtow n. A tracing combining the results of both surveys has been furnished 
to General Lockwood. 

Mr. II. W. Bache served as aid in the party of Assistant Harrison. 
After the completion of the hydrographic sheet the party was assigned to topographical duty in the 

vicinity of the boundary line between Maryland and Virginia, of which notice has been taken in this chapter, 
and, later in ·the summer, in the neighborhood of Xorfolk. l\fr. Hanison has been subsequently eugaged in 
Section I, and now h11S charge of the Drawing Division, at the office in "\Y ashington. 

Magnetic ohseri,ati01l8.-Before taking the field for the series of observations which bas been described 
under the head of Section II, Assistant C. A. Schott determined at the station near the Comit Survey office 
the constants of the instruments intended to be used. 

After his return to Washington Mr. Schott observed, as at the other stations of the present season, for 
the magnetic declination, dip, and horizontal intensity at the station near the office. 'l'he results found are 
included with those of Section II in Appendix :So. 18. 

The instruments employed and general order pursued in regard to the observations have been referred to 
in the preceding chapter. 

Tidal ohseri,ations.-'I'he tidal observations at Old Point Comfort have been continued successfully by 
Mr. M. C. King throughout the year, notwithstanding the great liability to interruption last spring. A few 
intervals in the series, but of no great importance, were occasioned by the jarring of numerous transport 
steamers in bringing up at the wharf. 

SECTION IV. 

FROM CAPE HENRY TO CAPE FEAR, INCLUDING THE COAST OF PART OF VIRGINIA AND OF PART OF 
NORTH CAROLINA..-(SKKT<JH D, No. 21.) 

The surveys made in 8ection IV ;were for the use and chiefly undeT orders from the chief of the military 
department of North Carolina and the flag-officer of the north Atlantic blockading squadron. They comprise 
the following : 

1. Hydrographic snrvey and development of Oregon inlet, N. C., and buoying of the channel into 
Pamplico sound. Buoys placed to mark the Middle Ground, and reconnaissance for marking the channel of 
the Neuse river to a point above Newbern. 

2. Physical survey of Hatteral'! inlet, N. 0. This was directed by the commander-in-chief of the army, 
and was pro;iecuted with reference to the cause of encroachment on, and the devising of means for preserving, 
the site of the forts from further action by the waves of the sea. 

3. Hydr-0graphic rel'Urvey of Beaufort harbor, N. 0., determining important changes in deptl1 and in the 
direction of' the channels. 'l'he same party traced t1ie altered shore-line of the entrance at Beaufort. This 
Sllt"V'ey was made by special request of the Navy Department. 
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OFFict:-woRK.-The engraving of coast chart No. 37, Atlantic coast from Cape Henry to Currituck 
sound, Las been commenced; and preliminary charts of Hatteras inlet (resurvey of 1861) and of Beaufort 
harbor N. C., (resurvey of 1862,) have Leen drawn and lithographed. 

Hydrograplty ef Hatteras and Oregon inlets, lv-. U., and ''Pf'cial service in Pamplico sound.-My report 
of last year contained a notice of the hydrographic resurvey of Hatteras inlet aud examination of the currents, 
intended to facilitate the naval operations whicl1 were in progress in the fall of 1861. Tim result was that 
the new chart of the inlet only made more apparent the natural difficulties of the passage. Tracings from it 
were furnished fort.he use of the second ex11edition, which was preparing in the winter, under the command 
of Major General Burnside and Commodore (now Admiral) Goldsborough, to move in the waters of Pamplico 
and Albemarle sounds; and, as intimated in my last report, a party, well acquai11ted with the localities, was 
assigned to accompany the expedition, in crder to render such further service as might be needed. 

Assistant A. S. Wadsworth joined die military expedition of Major General Burnside at Annapolis on 
the 8th of January, and reported at once to Brigadier General .Foster. 1Vhen tl1e fleet arrived off Hatteras 
inlet the weather was bad; yet the local knowle<lge of Mr. Wads worth was made effective in verifying the 
recorded soundings, and in piloting vessels of the expedition througl1 the intricate channel of Hatteras inlet, 
and in keeping the channel buoyed. Though subject to rapid changes, the shoals near the entrance were 
found to haYe only slightly altered in contour since the careful survey made by Lieutenant Commander 
Phelps, in November, 1861. 

Tracings from all the plane-table sheets of the vicinity of Roanoke island and other quarters on this part 
of the coast had been made at the office on the full scale, and supplied for the use of the military and naval 
commanders. 

Mr. 1Vadsworth accompanied the joint expedition in the Ruccessful attack whicl1 was made early in 
February on the rebel forts and in trenched lines on Roanoke island, and after its occupation supplied tracings 
of the environs of the forts from the topographical l!hects. Fortunatdy, the minute topographical survey of 
the island was almost complete when tl1e war commenced, the instruments with which Sub-AssiRtant Meehan 
was workiug at its south end, to close the survey, being sei2ed in the spring of 1861. 

Having intimate local knowledge of the shores ·of Albemarle sound, Mr. 'Vadsworth also attended the 
detacbment sent to Elizabetb City and to other points on its north side, and returned to Hatteras on the 11th 
of March. Ile accompanied the army in the expedition to Newbern, and there took eharge of the schooner 
Bancroft, whicb had arriYed on the 24th of March, with facilities for executing any special bydrography that 
might be needed in the military operations. The party in the schooner was employed until the 5th of April 
in setting stakes to mark the channel above Newbern, and on completing· that service returned to Hatteras, 
where preparations were at once made for joining the party of Assistant Henry Mitchell, who had been 
l'pecially assigned in March for the survey of Oregon inlet. This work waf! undertaken in the hope that a 
practicable channel might be found to shorten and facilitate the passage of small transports to Roanoke island. 

As8istant 1Vadsworth erected the signals and assisted in measuring the requisite angles. Returning 
with the party to Hatteras inlet in the latter part of May, lie went with it again to Newbern, and assisted in 
sounding the MiJdle Ground and in setting buoys. This service having been completed he returned to the 
inlet soon after, and reached Philadelphia with the Banc1·oft on the 14th of June. 

Jn his report (Appendix: No. 30) Assistant Mitchell gives details of his own operations, and refers to 
special work performed for the military authorities, which, however, lay quite within the scope of his instruc
tions. Tl1ii,; embraced a reconnaissance of a portion of the Neuse river and the buoying out of the Middle 
Ground. 

Sailing directions were furnished for the use of the military department as soon as Oregon inlet was 
buoyed, which was done under die direction of Mr. Mitchell a few days after the arrival of his party. 
Tracings of the finished chart were sent at once to Major General Burnside and Commodore Goldi!borough, 
the service being completed on the 20th of May. 

The sounding out of the bar and seaward approaches of Oregon inlet was the work of only four days; 
but the survey of the Swash, where the winding channels are narrow and traversed by strong tidal drifts, 
proved a very slow and arduous undertaking. Assistant Mitchell says : . 

"Oregon inlet has worked to the southward since the plane-table survey of 1849, and as an avenue fur 
commerce it hat! greatly deteriorated. The chart shows only six feet and a quarter over the bar at mean low 
tide, and the channel lies so close along the north beach that it can scarcely be regarded as safe for sailing 
vessels, even in the best weather." 

The currents of this as of all other inlets connecting o'nr inland sounds with the ooean are -0£ the half. 
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tidal class ; that is, slack water occurs two or three l10urs before ancl after the high water stand, and the 
maximum Hood and ebb drifts oecnr, r<'spectively, at high and low waters. 

'I'he shallowest bulkheads of tbe Swash, as shown on the chart, are. by one channel, four and a quarter 
feet; by the other, three feet. Vessels, especially steamers, wh£,n under good headway, may force through 
these sand ridges with, perhaps, a foot greater draught. The recent continual passing of steamers over the 
Hatteras Swa~h has, I am informed, deepened its channel materially. 

The steamer Alb(•lllarle, for the use of wl1ich Mr. .Mitchell received an order from Commodore Golds
borough, having met with an accident just before his party reached Newbern, arrang{'ments were made with 
Assistant Wadsworth by which tl111 two parties were combined, as already stated, on board the schooner 
Banc1·oft. Special allusion is made by Assistant 1\litchell to the cordial co-operation of Mr. 'Vadsworth. 

)Ir. Edward Cordell was attacl1ed to this party as l1ydrographic draughtsman, and was prompt and 
efficient in plotting the work and preparing the chart. 1\lr. 0. P. Dillaway served as aid, and Messrs. Ames 
and Sengtellcr as obsrrven;. 

Assistant Mitchell returned to the office at the end of May, leaving Mr. Wadsworth in charge of the 
vessel. He was subsequently employed in hydrographic duty in Section I. 

Assistant \Vadsworth remained at the office after his return in June. He died in 'Vashington on the 
9th of August. 

In a letter addreseed to me, dated "Headquarters Department of North Carolina, !tfay 31, 1862," 
Major General Burnside says : 

"I beg leave to express to you my high appreciation of the services of Mr. Henry Mitchell and party, 
of your department, at Oregon inlet and in the Neuse river. They have worked most faithfully, and given 
us very valuable charts, s11iling directions, and general information." 

Physical survey ef Hattera.Y inlet, 1V. C.-In my report of last year I rrferred to the faet that I had, 
at the request of :Major General McClellan, sent 011e of my assistants, Mr. Henry Mitchell, to inquire into 
the nature and causes of the encroachments of the sea upon Fort Hatteras, and the changes in the form of 
the in1et. Mr . .Mitchell remained at and near .Fort Hatteras until the 9th of J annary, wheu, having com
pleted his observations and compiled his notes, he returned to the office. .A short time after he furnished a 
full report npon the subjects of his mission, which I communicated to the W'ar Department. 

It may not be out of place to refer here to some of the more general inductions which this report con
tains. The long, narrow strip of sound which separates Pamplico sound from the ocean is spoken of as "a 
ridge made by the waves of the sea, which have <lisintcgrntcd the borders of shallow flats and gradually 
elevated or he,aped up that portion of the material which could not be dissolved or carried off hy currents." 

"The waves upon a beach are obt1crvcd to make a selection among the earths with which they come in 
contact. The vegetable mould and light soils are washed out aud borne away in the recoil of the eea and 
by littoral currents, while the gravel and coarse sands are left rolled up ill ridges, near the higl1est reach of 
the rollers." -

Examinations about Hatteras inlet seemed to show that at the depth of fifteen to eighteen feet below 
the low water p1ane the action of waves is not traceable, and that here the antecedent soil of tlte country may 
be found. 

The report is very full upon the causes of inlets, aud shows how dependent the depths of these avenues 
are upon the amount of outflow and the angle at wkich thitl ou~jlow encounters tke wai•es ef the sea. 

The tides and currents were carefully studied. "In small harbors and bays upon our cumit the epochs 
of the tides and currente are coincident: that is, slack current occurs at the stand of the tide, at liigh water 
a.nd at low water. But where the tide wave enters a narrow inlet, connecting with a great inland basin, the 
r.aae is different. The ba1<in, being nearly tideless, has its surface lying at about the mean level of the sca
that is at the half-tide plane-and it is upon t11is p1auc that the currents of the inlet must t~ike the initiative. 
Flond currents can only commence to ruu in at the inlet when the surface of the ocean has ri1mu above tliat 
of the basin; and ebb current must commence when the sw·face of the former falls below that of the latter. 
Moreover, the maximum velocities must occur when the greatest contrasts of heights between the ocean and 
sound obtain; that is at kigh -water for the flood and at low -wate-r for the ebh. At Hatteras inlet the con
ditions de11cribed a.re in a great degree realized, although it would appear that the laud waters wl1ich have 
accumulated in Pamplico l!ound have raised its surface a-0mewhat above the half tide plami of the ocean, so 
that the flood current does not commence until three and a half hours after 1ow water, and gives place to the 
outflow in less than thre.i hours after high water. 

"It is a well known paradox of Hatteras harbor that if a tight ves1el gror.nds on tlie Bulkhead at high 
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water, during the strengtl1 of the.flood curn-nt, she will 'cut off,' at low water, during the strengtlt eftlte ebb 
drifl." 

An opportunity was offered Mr. 1\litchell to l'XRmine into the character of quic'ksands of various kinds. 
He attributes the formation of the deeper cla~s of quick~and:< to the "drifting of fine silicious dust into 
lagoons and slues during the prevalence of dry winds." The slues, which have been occasioned by violent 
storms, soon become hOJ"dered by dangerous quicbands as the wind-drifts encroach upon them. "Sloughs 
are somfltil)l!'S caused by the escape of gases from the sands on tl1e rise of the tide." 

Among the diagrams accompanying this report there is one showing the variations of density and tem
perature of the water which occur at different stages of the tide. It was observed that dming tlte ebb or ·, 
outflowing current the water was continually fre~l1euing and falling in temperature, the least density and 
lowei:;t temperature being recorded on tbe slack of the ri~ing tide. Ou the other hand, the waters of the flood 
cunent came in warmer and demier, reaching their maxima on the Flack of the falling tide. 'l'his wann water 
was evidently from the Gulf Stream. "I observed," says the report, "that the state of the atmo~phere was 
much affected, especially at spriug tides, by the currents ; that it was sensibly more humid and mild during 
tlrn -i'l!fluw than during the ou~flow. .A. thermometer hanging on the outside of my quarters indicated the 
chanf{es of the currents at the inlf,t. 

The report contain~ epecifications for building dikPR and caueeways, and some of the plans are new. In 
a locality like Hatteras, where mnterial is limited both in quantity and varidy, original methods of con
struction must be resorted to. Instead of using baskets of stones to protect the exterior slope of a dike, as 
in Holland, it is proposed to place a large number of cedar trees iuclined against the fore shore slope, their 
butts to be loaded with pig iron, aud to lie six or eight feet apart in a trench. These trees are to be con· 
nect!·d by two parallel rows of chains, the lower chain sccuriag the trunks, and the upper passing among the 
branches; tlrns a continuous matting may Le formed wbich cannot be torn asunder by the breakers, bnt on 
the contrary may cause the sands to collect in pmmanent masses. 

Emry facility was offered Mr. Mitchell by the commander of Hatteras, the late :Brigadier General 
Thomas \Villiamil, and in a letter from the latter, dated February 4, the return of my assistant is solicited 
with flattering comments. 

El9drngrapliic retmrney ef Beaufort harbor, N. C.-Tbe chart of Beaufort harbor wal! published in 
1857, but, like all other harbors on tl1e South Atlantic coast, its bar aud channels are known to be subject to 
changes of very serious consequence to navigation, if not from time to time pointed out. 

The capture of Beaufort and the reduction of Fort Macon by Major General Burnside, having restored 
the ha1bor to the poBse8sion of the govermncnt, a resurvey was ordered in May, so that the port might be 
made as available as the capacity of the channel:s would allow for the purposes of the Navy Department. 
The duty of making the examination and sounding& was intrusted to Mr. Albert Bo.,cLke, and the schooner 
Joseph Henry was assigned for the use of his party. 'The vessel reached Beaufort on the 28th of May. 

Hy natural or aitificial changes mo~t of the triangulation marks had been lost, and it was found necessary 
to determine thirteen stations anew. Nine of these required the erection of forge bi.pods for observing with 
the tl1eodolite. Mr. Boschke occupied eleven of the stations and observed eleven hundred and eighty angles. 
Mr. :E. H. Courtenay servHd as recorder, and the work was drawn by Mr. Charles Heyne as the obser
vations were completed at the several stations: The triangulation was completed on the 13th of June and 
the soundings commenced next day. For this last duty assistance was furnished by the commander of the 
United States gunboat Daylight. 

'l'he changes in outline noticed at Beaufort entrance made it necessary to resurvey ten miles of the shore, 
whicl1 was done in the usual way, with the plane-table. The nature of the changes will be again nlferred to. 
A summary given in the report of Mr. Bosehke contains the following as statistics of the hydrography: 

ll'liles run in soundings ..•.........••.•• _ •..•.••.. _ .. _ .. __ ....•........•.• 
Sextant a.ngles. • . • • . • . • . . . . • . . . . . . . . . . . . • ...•. _ . _ ........ _ ...•.••.•••.• 
Casts of the lead. . . . . . . . • . • . • • • . . • . . . ••••••...•.••.....•.... __ ......•.. 
Area sounded, (square mile8) .. - .•••..•.•.•..•. _ ••.•.•••..•......•.. _ ....• 

216 
2,248 

16,540 
14! 

Seven current stations were occupied, each during one full ebb and flood. A tide staff was set up at the 
government wharf, }~ort Macon Point, from which the tides between the 8th of June and the 26th of July 
were recorded hy Mr. 'l'homas Thompson. 

As the hydrography advanced the plotting of the chart wal! pushed or, the sailing lines were drawn, 
and new positions assigned for buoys, so as to conform to the actual alterations in the proper courses. The 



 

THE UNITED STATES COAST SURVEY, 47 

United States quartermaster at Beaufort furnished a steam-tug, and the engineer of the Daylight procured 
the temporary moori11gs for the buoys. The buoys belonging to the port were found in tl1e city, where tl1cy 
had been deposited by t11e parties who removed them at the outset of the war. 

'.l'he following remarks on the changes whicl1 have taken place· in Beaufort harbor are extracted from the 
report of }Ir. Boschke : 

" Considerable changes have occurred on the sliores of Bogue and Shackleford banks. '.l'he west end 
of Shackleford bank has made out three hundred and sixty yards; and from Bogue bank, at Fort 3facon 
Point, sixty yards have washed away. 'l'o the westward of .Fort Macon Point, on the St>aside, and to the 
eastward of Shackleford Point, the shores have grown from one hundred to one hundred and fifty yards 
seaward. 

"The present channel and bar are about a third of a mile further west than they "\\'ere in 1857. The 
depth on the bar at mean low water has slightly improved. The former channel is obstructed and now gives 
only seven feet at low water, or no more than the we!'tern slue. 

"The southwest breakers have changed considerably, there being now a shoal bare at low water in their 
plnce. A epot is also bare at low tide on the l\liddle Ground, and both shoal,; are at present increasing in size. 
The channels and ehoals of the inner l1arbor have not materially changed." 

The results of the examination made by l\fr. Boschke render it probable hat the bar of l3eaufort entr:mce 
will continue to move westward for some time in the direction of the main ship channel, and that the depth of 
water on it may further improve. From a reduction furnished by Mr. Boschke, a new preliminary chart of 
Beaufort harbor was lithogra1ihed at the office in August and digtributed for the use of the navy and of the 
a1·my transports. 

'I'he sc.:hooner Joseph Henry returned nmth at the end of ,July, rPaching Boston ou tlie 12th of August· 
She was at once assigned for use to the party of Assistant Harri~on, in Section I. The records of obser
vations, the duplicates, and the original chart of the resurvey of Beaufort harbor, are now at the office in 
Washington. 

SECTION V. 

FROM CAPE FEAR '10 sr. MARY'S RIYER. TNCI,UDI~G PART Oil' THE C0\81' OF NORTH CAROLill.A., AND THE 
COAST OF' SOU'l'H CAROLINA AND GEOlWIA.-(SKETCH E, No 25) 

The service performed in this section was by parties which accompanied the South Atlantic blockading 
squadron. Some of the orders of Admiral DuPont, under whose immediate direction the work wa.s done, 
will be found in A11peudix No. 31. The details are stated in tlie f'ullowing order, after a few preliminary 
remarks relative to the organization of the parties, arn1 reference to duty connected with the captme of Fort 
Walker and :Fo1t l3cauregard, the particulars of wliich were stated iu Apl'endix No. 31 of my report of last 

year: 
1. Rattlesnake shoal, examined by sounding, and buoys placed to mark its ends. 
2. Stono river and bar mapped and sounded, including also Folly and Kiawah rivers, and topographica} 

survey of their shores and of the islands near Stono entrance, S. C., showing the forts and rebel intrench
ments. The requisite triangulation for these surveys was exectited during the present working season. 
Stono bar and entrance was pcrmaucntly buoyed by the party. 

3. North Edisto entrance, S. C., sounded out. The changes .of the channels were developed and buoys 
set in conformity with the present courses for entering. 

4. St. Helena entrance, S. C., examined and buoyed. Sketches were. made of the defensive works found 
on the shores of the sound. 

5. Port Royal sound, including Broad and Beaufort rivers and Skull creek; S. 0.; extended topograph
ical and shore-line surveys and hydrography, with plans of the rebel fortifications. Buoys were perm<i.ucntly 
set to mark the channels iuto Port Royal, and others for the navigation of the interior of the sound. 

6. Calibogue sound, S. C., and Savannah river entrance thoroughly sounded and buoyed. 
7. Wassa.w entra.nee, Ga., examined, and buoys set to mark the bar. 
8. St. Simon's bar, Ga., sounded, and changes in depth developed. Buoys were placed to mark the 

channel into the sound. 
9. Fernandina harbor, Fla., examined hy soundings on the bar and in the channel. The buoys which 

had been removed .by the enemy early in 1861 were found and replaced. . 
The list given in Appendix No. 36 shows .the number of aids to navigation plac~d by th~ wor~mg 

parties in each locality for the use of the blockading squadron on the coast of South Carolma and Georgia. 
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OFFICE WORK.-The engraving of Snpclo rnund, Ga., Ossabaw sound, Ga., and of St. Simon's sound' 
Brun13wick harLor, and Tmtle rivPr, at! finbhl·d charts, lrns l•een eornpfoted. Th!' drawing of general coast 
chart No. VII, Atlantic coa~t from 1Vinyah bay, S. C., to St. Joh!i's river, Fla., and that of Oalibogue sound 
and Skull creek, forming the inland passage from Tybee roads to Port Royal sound, and the engraving of 
Savannal1 river at! a fini~hed chart, have bee!} in progret!s. Additions liave been maile to the progress skett-h 
of the section. The following preliminary charts have been drawn and lithographed for immediate use,. viz : 
sea-coast of South Carolina; sea-coast of Georgia ancl Florida to St. Augustine; Port Royal entrance, with 
Beaufort, Broad. and Cheehcssec riverE; Caliboguc sound ancl Skull creek; W assaw bar; St. Helena sound; 
the addition of James' island and Stono river to the chart of Charledton harbor; and a chart of Stono inlet, 
with parts of Stouo, Folly, and Kiawah rivers, from tl1e survey of the present year. 

Coast Sun•ey operations on -the roast f![ i">outl; Carolina, Georgia, and part ef Florida.-As stated in 
my last annual report, the party of As:'liRtant C. 0. Hnutel!f~, at the end of the year 186L, was in active ser
vice with the naval and military expeditions which moved in several direction:> from the naval station in Port 
Royal sound, S. C. Two surveying steamers for a short period, but ultimately only one, (the Bibb being 
seut to replace the Vixen wl1en disabled,) and two schooners, the Arago and the Caswell, were assigned to 
the charge of llir. Boutelle. Several of the most active sub-assistants and aids ha<l been attached to his 
party, their selection being made so as to inrnre the most thorough efficiency. 

Under the mders of Commodore (now Admiral) DuPont, the first duty performed by the party was the 
temporary buoyage of the south channel into Port Royal 1muucl, and pilotiug the fleet and army transports 
over the bar, as stated in my previous report. 

After the successful naval attack of the 7th of November, by Admiral DuPont, which restored the waters 
of l'ort Royal sound to the possession of the government, the several members ()f the party were occupied 
in local surv<'ys until tl1e 24th of that month, or a little beyond the close of the surveying year, at which 
time my annual n~port. is made up. 

In noticing the fnrtber operations of the party of A&sistant Boutelle reference will be made to the locali· 
ties in geogra11hical order, in accordance with the plan nf previous reports, though tl1is will, in some cases, 
invert tl1e order of dates at "-hich-the work was executed. '!'he parties proceeded from Port Royal as a 
centre, and worked north and south of it, but I will notice first the most northern locality of operations, and 
proceerl with the others in the nsual order, going southward. 

The surveyors were repeatedly under the fire of the enemy, either while co-operating with the naval or 
military forces by reconnaissance, or when employed in usual fielcl-duty in this t<ection. 

Rattlesnake 11/wal.-It having come to the knowledge of the flag-officer that most of the vessels which 
ran the blockade of Charleston had taken the advantage of local knowledge to cross the Rattlesnake shoal• 
Mr. Boutelle was directed to examine it, and to place buoys so that the movements of our blockading ve:Mels 
might be free from danger. This was promptly done, the buoys being set on the 10th and 11th of May. 
The steamer Ribb was used in runninf!," the necessary lines of 8om1di11gs, and the buoy vessel, which was 
then serving as her tender, in placing the buoyil. Two first-class buoys were fixed in position, one at each 
end of the shoal. The result of the examination was made known to the squadron, and that, with the marks 
which had been set, had much effect in checking the evasions of the blockade that had become quite frequent 
in thut quater. 

Triangulation, topogra71hy, and hydrograph.1J ef Sjono entrance and bar, and if Stono, Folly, and Kia
wali rivers, S. C.-On the 18th of May Mr. Boutelle received orders to transfer his party to Stono inlet, to 
exllIDine the bar, to buoy tlrn channel, and, if practicable, to pilot in the gunboats which had been sent there 
as the preliminary to an attack on the fortifications of that vicinity. 

On the morning of the 19th the Stano bar was examined, and a channel found giving seven feet at low 
water. 'l'his was temporarily buoyed by the party at once, and permanently marked on the following morn
ing. Assistant Boutelle, aided by Mr. J. S. Bradford, piloted in the gunboats Unadilla, Ottawa, and Pem
bina. The reconnaissance was extended up the Stono, above Legareville, to a fortification known llil " Old 
:Battery," on James' island. When the gunboats were anchored for the night Mr. Boutelle and Mr. Bradford 
returned to the bar, the steamer Bibb, owing to her draught, being as yet obliged to anchor outside. 

Some days were occupied in sounding the lower part of the Stouo in the vicinity of Bird key, and the 
remaiuing part of May and the month of June in hydrographic duty,- and in the preliminary work requisite 
for it. In that interval As~iHant Boutelle made two slrnrt visits to Port Royal on public j!ervice. At Stono 
he was rejoined· by Bub-.Assil:'tant W. S. Edwards, in the sun·eying schooner Arago, and by Mr. Cleveland 
Rockwell, these parties having completed extensive surveys for military purposes noo,r Port Roy:il. Mr· 
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Edwards rendered able assistance in the survey of the rivers connected with Stono inlet, and Mr. Rock
well by tracing the shore-line of the adjacent i:3lands. 

The resurvey of Stono bar and inlet revealed great changes which had occurred in the direction of the 
channel. and in the depth of water. All of the hydrography was, of necessity, done in boats, though the 
heat of the weather was extreme. The Stono, Folly, and Kiawah rivers were sounded. Mr. Edwards, tak
ing the upper part of the Stono, extended the soundiags to Newtown Cut, above wh:ch his progress was 
stopped by a i;trong rebel battery. 

By the untiring industry of 1\lr. Hockwell the shore-line survey of Coles, Folly, Kiawah, and .J ames's 
islands, and that of Bird Key, was ready for the use of the hydrographic party when called for. 

The triangulation of this part of the coast of South Carolina was executed in 1855. Some of the stations 
then used being necessary for the topography and hydrography, thP duty of re;;toring thP signals, a work 
attended with danger, was assigned to J\fr. C. H. Boyd. This was done in armed boats, and in one instance, 
(Big Sandy Pt. station,) it was necc!"sary to have aid from one of the gunboats Etationed in the river. Captain 
J. B. Creighton, of the Ottawa, kindly sent his first cutter, in charge of 1\1aster R. K. Duer, to accompany 
the cutter of the Bibb, which was in charge of Mr. Brndfonl. No reconnui~sance had been made previouRly. 
Jtir. Bradford reset the Rignal, and his party returned in the afternoon. Other signals were in like manner 
set up, and the positions of the buoys and hydrogra1lhic points were determined from them. 

The position of Fort Pemberton, a rebel intrenchmcnt on "' appoo creek, and of' other batteries, and of 
lookout stations erected by the enemy in the neighborhood of " SecessionYille," was determined in the same 
way. The exact distance from them to given points, being in each case deduced and stated, proved of great 
advantage tfl the gunboats in ranging their guns. • 

It is proper to remark that during the stay of the Coast Survey party at Stono the bufly vessel was in 
service as the tender of the steamer Bibb, and, in charge of members of the party of 1\Ir. Boutelle, she piloterl 
in from time to time from the outer bar buoy the gunboats and transports as they were assigned to service in 
the river. Mr. Boutelle was for the most part personally engaged, under Commander Drayton, senior naval 
officer at Stono, in reconnaissance, for which hiB intimate local knowledge fitted him. He accompanied and 
piloted the expedition up Folly island river, as also the reconnaissance of .Fort Pemberton, made with the 
gunboat Ellen, and another, made with the steamer Bibb, up the Kin,wah river. 

The Coast Survey party lt'ft Stouo inlet on the 23d of Jnne, the Bibb being then much out of repair, 
and the time of most of her crew having expired. She had been in service witlt the party afloat dnring six: 
consecutive months. On the 1st of July she left Charleston bar, having pasi<<>d the intervening week at Port 
Royal, and, after touching on her way north at }'ortress 1\1ouroe, returned to New York. The Caswell 
reached New York on the 12th of that month, and the Arago on the d,ty following. 

Among the incidents while the• party was at work in the vicinity of Stono inlet w·as the capture of six: 
out of a company of outlying rebel pickets belonging to the twenty-fifth ·South Carolina r<>gimcnt, one of 
whom was about to fire on Mr. Boyd when he was taken. This was effected by Messrs. Boyd and Bradford, 
who had landed from their boats with four men opposite to Legareville, to examine the we8tern side of James's 
island. The prisoners were brought in by the party and delivered to Captain Godon, who ww, at that time 
(May 21) the senior naval officer at Stono. 

Nortlt Edisto entrance, S. C.-A partial examination of this harbor was made in December, 1861, with 
-tl1e steamer Vixen, when Aesistant Boutelle piloted·into the river the naval expedition under Captain Percival 

Drciyton, U. S. N. No attempt was then made to buoy tl1e channel, nor until the 11th of the following 
.l<'ebruary, after General Sherman had decided to occupy Edisto and the adjacent i8lands. At that date, and 
under the orders of Commodore DuPont, Mr. Boutelle, with the RteamPr Bibb, convoyed the army transport 
Ben Deford, with the forty-se,·euth rt>giment New York volunteers, and, in company with the gunboat 
Crusader, protected the troops for somi;. time after their landing on Edisto island from night attack, tlw enemy 
being then in force only a few miles from Rockville. Daylight was employed by the party in sounding the 
bar, and the boats of the Bibb returned each night to the vicinity of "Point of Pines Honse" to guard the 
approaches to the military station. The l1ydrogrnphic work was made very difficult by stormy weather, but 
the labors of the party were succe1<p,fn]. A new channel was found to the southward of the old one, aud with 
more water. 'l.'be bar was thorougbly s;mnded, and temporary buoyA were laid, from thP boat~. · 

Commodo~e DuPont requfring the services of the party in Port Royal BOtmd, the ~tenm<·•· Hibli left North 
Edisto on the 23d of February, and did not return until near the ernl of .April. ln the last "-eek of that 
month both channels were permanently buoyed, and a fo·st-class buoy was placed at the point where the 
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channels meet; the sailing lines were plotted; and the sailing directions were drawn out and communicated 
to the flag-officer. 

'!'he triangulation work done at N01th Edisto was auxiliary to tho hydrography, and wns execnt•~d hy 
Mr. Boyd. Rome of the uhl poi11t8 were restored, and those, as well as the hydrogrnphic signals and the 
new buoys, were determined in position. The survey wa~ completed hy the end of ApTil, and on the 1st of 
May the vessel returned to Port Royal. During both of her visits to North Edisto the Bibb had been con
stantly employed in the protection of the shores, and in service incidental to the objects of the military and 
naval expedition. 

St. Helena aqund, S. C.-Assistant Boutelle's party went with the naval expedition which vi~it<•d St. 
Helena sound on the 24th of November, and at that time made a preliminary examination of the bar and 
plact'd some temporary buoys. As the different vessels of the squadron passed to the bar, they were piloted 
by members of the Coast Survey party. Drawings and plaus of the rebel works were also furnished, the 
intrenchments there being strong and elaborate. JHr. Bontelle's local knowledge was again made effective, 
and under his direction the sloop-ot~war Dale was piloted through Parrot creek to her a11c110rage off Otter 
island. Soundings were made through the tortuous channels of Morgan river and the creek just mentioned, 
a sen-ice rendered hazardous by the narrowness of the streams, as the pilotage was made difficult by tlw fact 
that the Dale drew fourteen feet of water. After dosing this preliminary seivice the party left for another 
station, and did not return to St. Helena until the 5th of April, for the survey of the bar and entrance. 
Commodore DuPont having special duty for tbe steamer Bibb, Mr. Boutelle, with one of her officers, went to 
work with the buoy tender, partially sounded the channels, placed large iron buoys in one, determined their 
position, and took measures for restoring the triangulation pointR. On the 19th the Bil1h, 11aving been 
relieved, returned with the party, and by the 23tl the bar and channeh; \\'Cre thoroughly sounded and buoyed. 

Port Royal sound, Beavfort anrl Rroad riner,Y, Slcull creek, ~., S. C.-As already stated in the begin
ning of this chapter, the party of Mr. Boutelle was employed in local surveys in the vicinity of Port Royal 
between the 7th and tl1e 24111 of NovemlJf~r, 1861, and had in use the steamer Vixen and the schooner Arago. 
During that interval obt<truetions in Port Hoyal harbor were buoyed ; a hydrographie survey cf Skull creek 
was commenced ; and some of the party were occupied in restoring the triangulation points, in setting up 
Rignals, and in observing with the theodolite, so as to give data for extending the shore-line survey beyond 
the limits of the publi~hed chitrts. 

Sub-Assistant IY. II. Dennis and Mr. Cleveland RockweU arrived on the 1st of December in the steamer 
Bienville, and at once reported for duty. l\Ir. Hackwell was directed to take up for military purposes the 
topography of the inside shore of Port Hoyal island, and that of the adjacent inside islands. This service he 
steadily prosecuterl, under the orders of Brigadier General I. I. Stevens, to tlrn extent rr'quirerl inland, and his 
zeal and activity were warmly commended in a communication addressed to me by that commander. Mr. 
C. L. Bixby airled in thi~ plane-table work. 

'l'o Sub-Assist.:mt Dennis was at tlie same time assigned the topographical ~urvey of t11e shores of Broad 
and Beaufort riven' and that of Arcl1er's creek, and the outside shore-line of Port lloyal island. 'l'he work 
was commenced immediately, an.I will be again referred to in the course of this notice. 

Sub-Assistant 'vY. S. Edwards reported for duty on the 21st of December, and with him returned Mr. 
Bradford, of the party in the Vixen, who had been sent from Port Royal with official despatches after the 
naval attack of the preceding month. l\fr. Edward8 at once took charge of the schooner Arago, and hegan 
the sounding of Skull creek. He was aided lty l\fr. W. W. Harding. Mr. Bradford returned to his former 
position on board of the Vixen. 

'l'he party in the steamer proceeded on the 22d to tbe important lahor of surveying and permanently 
buoying the south and southeast channels into Port Royal sound, and by the end of December ten first-class 
iron buoys had been fixed in position in both passages. A change in the direction of the channels was 
ohserved, and an increased depth. In the south channel was found nineteen and a half' feet of water, and in 
the southeast channel twenty-one feet. 

'l'he hydrogrsphy of Skull creek was finished by Mr. Edwards on the 3d of January, and t11at of Broad 
river at once taken up. .About a week afterwards the light-vessel for Port Royal which had been sent out 

· by the Light-House Board waa taken to her station and safely moored in the position indieated by Mr. 
Boutelle. Sailing directions for Port Royal sound were t11en made out, and, after being approved by the 
flag-officer, were published for the use of the navy and of the army transports. 

The arrival of the steamer Bibb on the 12th of January relieved the Vixen, which had become unfit for 
service. By an arrangement with the chief quartermaster, Captain Rufus Saxton, U. S. A., the disabled 
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vessd was shortly after taken in tow by the steamer Baltic as far north as Cape Henry, and thence made 
her way unaidPd to X PW York. • 

During the month of Janm1ry the fi<·ld-work and l1ydrograp}1~· "'ere vigorouBly carried on. The Bibh 
wits elsewlwre cm11loy(;d. l\le~srs. Denni~ and Rockwell were sm-v<·ying the shore8 of Broad river and Port 
Royal islancl. By the end of February the hJdrography of Broad river was extended up a~ far as Hogg's 
Neck, but it waR found impracticable to continue soundings throug11 1Vbalc llranch to Port Uoyal ferry, as 

had been intended when the work waR taken up. 
As already mentioned, the Bibb had been some time on :"ervice at Korth Edi8to. She was detained after 

her return to Port Royal to act as :m armed vesi<el in <?oncert with the Varmm, the greater part-of the flpet 
having gone southwat·d to repossess certain point~ on the <?oast of Florida. l\Ir. Boutelle was alFo directed to 
sound and buoy an anchorage proper for the United States shi1i-of-thc-line Vermont, then daily expected at 
l'ort Royal. His party executed that duty early in March. 

On the 2d of March tlie steam transport Mi:-<sissippi, having on board Major General 1fatlr~r and fourteen 
hundred soldiers, destined for the coast of Louisiana, reacl1ed Port Royal in distress, the vessel ha~·ing _struck 
on the Frying Pan shoals. She was then kaking badly. Commander Boggs, senior naval officer ut Port 
Royal, assigued the charge ~f the repairs fo the iia1·ty in. the Bibb, and, by the unremitting labors of Sailing
master Platt and Chief Engineer French, the transport in the course of' a week was declared seaworthy. At 
the request of General Butler Mr. lloutellc detached Sailing-master A. 0. :\Iitchell from the Arago, with 
direction to proceed with the expedition to the Gulf of Mexico, his local kuowieclge of its northern coast being 
extensiYe and accurate. 

Commodore DuPont detailed the steamer Bibb on the 5th of April to make special vi~iti' at the naval 
stations between Port Royal arid :Mosquito inlet. Assistant Boutelle beiug then engaged at St. Helena sound, 
the vessel went in charge of Mr. Platt, and returned on the 11th. The flag-officer came on board, vi8ited 
.Fort ]~ulaski, which bad just surrendered, and then proceeded in her to Port Royal, where she was returned 
to tlw charge of Mr. Hontellc on the J 8th. 

The Enited States frigate Savannah having in the absence.ff the pa.rty strnck on a shoal point near t11c 

southeast channel, a spar buoy was set to mark the position. This was done after the return of tl1e party 
from the survey of North Edisto. Mr. H. W. Longfellow, one of the aids in the party of Mr. Boutelle, was 
detached on the 10th of l\Iay and Teturned to the north, in coni'c>quence of mness. 

The hydrography of Beaufort river, Archer's creek, J erid10 creek, and Cowan creek was reported by 
Sub-Assistant Edwards complete on the 23d of May. Mr. Rockwell at the same date had completed the 
topography between the shores of tl1e Beaufort and Ooosaw rivers, and was then under orders to report at 
Stono inlet. Mr. Dennis finished the shore-line survey of Beaufort river and of Archer's and Cowan creeks 
near the end of May. He returned to tho north soon after and engaged in other plane.table duty, as I have 
stated under the head of Section I. 

Tybee roads, Calibogue sound, and Savanna/; rfrer, S. C. and Ga.-In accordance with orders from 
Flag-Officer DuPont, the surveying party proceeded about the middle of January to examine and buoy the 
cliannels into Tybee roads and Calibogue sound, and notwithstanding the extremely stormy Wdather at that 
period, the entrance of the Savannah (Tybee bar) wa8 marked with iron buoys, and the sound with spar 
buoys, by the end of the same month. Other duty, which has been mentioned under several preceding heads, 
was performed in the succeeding three months. 

On the 1st of May, Mr. Boutelle made a careful examination of the lower part of the Savannah river 
between Fort Pulaski and Square Beacon. 'l'hrec large hulks had been sunk there by the enemy, and it was 
found that they had deepened the channel by as much as nearly six feet. It was, moreover, found that the 
obstructions could be easily removed. 

Sub-Assistant Edwards Lad taken up the hydrography of Ualibogue sound on the 8th of March. Ht~ 

completed that work by the 23d, and then returned to Beaufort river. 
One of the buoys set at the entrance of Calihogue sound having been carried away by the colli~ion of a 

vessel, the working party placed larger buoys in May, and slightly changed the sailing lines, so as to give 
the best water across the bulkhead. 

'l'he facts ascertained in regard to the channel into Savannah river were promptly communicated to the 
llag-ofiicer. Sailing directions to accord with the changes observed were reported without delay. 

Wasaa'W tJOund, Ga.-Immediately after cloeing his first examination of Tybee e11trauce and Calibogue 
sound, .Assistant Boutelle sou.nded and buoyed the Wa.ssaw bar, and the channel leading into 'Vassaw sound. 
This work he finished on the 8th of February, and on the next day furnished sailing directions for the sonnd 
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in a report to the flag-officer. He also forwarded a preliminary chart of W assaw sound to the office in 
Washington, copies of which were at once made by lithograph, and distributed from the Naval Observatory for 
the South Atlantic squadron. 

The survey of W assaw entrance, as mentioned in my report of last year, was provided for by instruc
tions issued for the surveying season of 1860-'61. 'l'he instructions were not then carried out, for reasons 
given in the same report. 

St. Simon's bar and sound, Ga.-The surveying party reached St. Simon's entrance on the 23d of Marcl1, 
and at once proceeded to set buoys in place. The examination made then showed that the bar bad decreasefl 
in depth since the Htrvey of 1857, the ehart of that year showing seventeen feet. Mr. Boutelle found only 
fifteen feet on the bar at low water. 

The light-house at i::lt. Simon's having been destroyed by the rebels, the party set a laTge signal on the 
ruins, :md mai·kcd it as a conspicuous object for the use of vessels of the squadron, as a range, when they 
might have need to run into the sound. 

This survey was finished on the 27th of March. Sailing lines proper for entering were at once reported 
to the flag-officer. 

Fernandina bar and Cumberland sound, Fla.-On the 13th of March· the surveying steamer Bibb 
arrived at :B'ernanclina, and at once commenced the examination of the bar. 'rhe fact was soon established 
that the clepth of water had changed for the worse, and also that the bar had shifted to the southward. Only 
twelve feet depth was found on it at low water. The channel was buoyed by the party with the old buoys, 
which had been removed and hidden by the enemy. 

Mr. Boutelle, on the occasion of a vi8it of General Sherman, whom he accompanied to ,Tackwnville, 
found thirteen buoys and a lot of mooring chain which had been provided by the Light-house Board. The 
property was brought away and put to its pro11er use on other parts of the coast of this section. 

In all of the nine hai·bors examined this year by Assistant Boutelle, the triangulation done was merely 
auxiliary to the plane-table surveys and hydrography, and was effected by restoring the station points which 
had been u~ed in the regular progress of ~11' Coast Survey. ·without such data the buoys set in position, 
fifty-four in all, could not have been properly marked on the charts. 

I give, in conclusion, a summary of statistics from the field-books of the topographical parties, and from 
the jonrnals of the hydrographic parties : 

TOPOGRAPHY. 

Shore-line surveyed. - . - ...... _ ........ __ ...... ____ . _ .. _____ .... _ . _ . __ _ 100! miles. 
Outline of marsh ..• _ . - .............. _ ...... _ ......... __ •.....••. _ • _ •. 76 " 
Roads and c,puseways. - ...... _ ....... __ ........ _ ..... ____ . _ . _ .. _ . _ ... _ 102 
Fortifications .•. - .... - .. - ...•. _ ...... _ . _ .. _ ... __ ... _ .• __ ••..•. _ ••...• 14 

HYDROGRAPHY. 

Miles run in sounding ... - .. - .... - - - - - - - - - - . - - - - ..... - • . . . . . • . • . . . . . . . • • . • 803 
Angles measured __ ........... _ ...•. - ...... _ ..•.......... _ . ___ . __ . _ . ____ • 9, 038 

Number of soundings ..... - - ... - .. - - .... - . - ......•..........•. _ •.....•. _. _ 62. 247 

It has been stated already, in the notice of work done at Stono inlet, that the steamer Bibb and schooners 
Arago and Caswell returned to New York iu July. The party in these three vesseltl had.been nine months 
uninterruptedly employed in their several spheres of duty. 

SECTION VI. 

FROM ST. MARY'S RIVER TO ST .. JOSEPH'S BAY, (SOUTH,) INCLUDING THE EASTERN AND PART OF THE 
WESTERN COAST OF FLORIDA, WITH THE REEFS AND KEYS.-(SKEICH F, No. 32. 

The only party available for continuing t11e survey of this section was prepared to co-operate by recon
naissancee., or hydrographic duty, in any military or naval service which might be deemed expedient by the 
commanders of the department of Florida. None of the harbors of the peninaula below St. A11gustine and 
Cedar Keys having been occupied by the forces of the government during the working season, the pllrty took 
up and continued the hydrography of the Florida reef This important work will be completed by a party 
which is now preparing to return to the seetion. 
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'l'he magnetic observations liave been continued at Key 'VY est. 
0FFICE-WORK.-The drawing and engraving of tlw chart of St. Augustine harbor, and the engraving of 

St. Mary's river aud Fernandina harbor, have been completed. Progref:s has Leen made in the drawing and 
engraving of general coast chart No. X, Floridn reef, from Key Bi:scayue to Marquesas keys, and coast chart 
No. 71, Newfound-harbor key to Boca Grande; the engraving of coast chart Ko. 70, Garden ](i:':f to Lower 
Matacumbe, has been commenced; and the annual additions to the progress sketches of the section have been 
made. A preliminary chart of the vicinity of the Tortngas, Fla., bas been lithographed. 

Hydrograp!ty r:f tlte Florida Reef-Being advised by General Brannan that in the spring of the i1resent 
year such arrangements would be in progress in his department as might render it desirable that Coast Survey 
parties should be detailed for work on the coast of l<'lorida, instructions were issued in April, in accordance 
with which Assistant George DaYidson organized a party in the surveying steamer Yixen and schooner 
James Hall. As in other cases, on the coast below Cape Henlopen, he was directed to co-operate, a~ far as 
possible, with any military operations that might be devised. To that end the Vixen was furnished '11'ith two 
Parrott guns, and was well iirovided with otlwr means for makiug or resisting attack. Some delay occurred 
in fittiqg out the Vixen, the call, at that time, for iron-elad gunboats having pre-engHged all the suitable 
mechanics. The vessel did not reach Key \Vest until the 14th of .l\Iay, having touched at Port Royal to 
deliver despatches from the blockading s'piadron off Charle8ton and to take in coal. Admiral l>ul'nnt, at 
Port Royal, promptly ordered imch facilities as furthered the wishcB of Assistant lJ11vidson to he at }1i8 de.~
tination. 

Upon consulting with General Brannan, at Key \Vest, it was found that operation8 by the laud forces 
were not contemplated. The bays on the western coast of Florida, moreover, were all in possession of the 
enemy, so that the unfinished work could not be profitably taken up. 

In accordance with the discretionary instructions which hatl been given, Assistant Daviuson transferred 
his. party to the Florida reef, ou which a stretch of twenty-five miles remained to be sounued iu order to com· 
plete the chart. The parties of Assistant G. A. Fairfield and Sub-Assistant C. 'l'. Iardella being under his 
gene1·al direction were likewise moved to that locality in the schooner James Hall, and signals wen• erected 
for tbe prosecution of the outRidt~ hydrogr,.phy. The weather provca unfaYorahle, being marked by exces
sive rains and heavy squalls. Att<>mptR were made to work by the boats, hut the~e being frustmtc<l the 
sounding-lines were mm•tly run hy the stf'amer. 'l'he area sounded out embraces Alligator, Crocker, Oonch, 
and l'ickle reef~. (See Sketch Ko. 32,) and leaves a gap of but a fo~· miles in the outside hydrography of the 
reef. Soundings were carried seaward to the depth of forty fathoms. While th<> work was going on the 
positions of the Rteamer and most of those of the boats were determined by two theodolites from long baees. 

The statistics of this work are as follows : 

Hydrographic signals erected .... _ - . - . - .•... - .. - .... - . - . - - . - - - - ..... - ... - - . 
Miles run in sounding .... - .. - ..... ~. - ... _ .... - ...... - - . - ... - .......... - .. 
Angles measnred ..........•••.. - ... - •. - ....... - -··. - ....... - - .. - ....... - - . 
:N' umber of souudings ....•....................•.... - .... -.. - ... - ... - .. - . - . 
Area sounded out, (square miles) .....•..... - _ ... - _ .. _. _. - .. ___ .........•..• 

10 
422 

1. llD 
15, U65 

70 

A tidal station was occupied. on Indian Key, at which nearly a thousand observations were recorded in the 
space of. twenty-six days. The zero of the tide-staff was referred to the bench-mark previously used, aud 
which was more distiuctly marked by ~Ir. Davidson. He also reported on the condition of the lettered bea· 
cons on the .Florida reef~ some of which had been displaced. In the interest of navigation, tl1e following 
remark occurs in his report: " A.s seen from seaward, Indian Key is so well anrl so peculiarly marked hy the 
houses and cocoa trees that a sketch of it was taken from the erlge of the Gulf Stream, on the line of best 
water for crossing the reef to the anchorage in soft b-ottom about six hundred yards off the key, and also to 
give .Alligator reef on the starboard hand a good berth." This sketch will be engraved for the finished chart 
of the Florida reef. 

Sub-.Assistant C. Fendall was attached to the party of .Assistant Davidson. Messrs. A. T. Mosman, L. L. 
Nicholson, and A. R. Fauntleroy served as aids. Assistant Fairfield and Sub-Assii;t.·tnt Iardella 11eartily 
co-operated in prosecuting the hydrography. 

During a heavy blow on the 4th of June the schooner Hall dragged her anchors and was driven ou the 
coral rocks of Indian K(y. After three days of severe labor she was hauled off by tlie steamer Vixen. As
sistant Davidson acknowledges the valuable assistance of .Acting Master Wm. Richardson, U. S. N., in his 

etforts to get the vessel off. 
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Late in June-the two ve8sels repaired to Key West, where the needful facilities for coaling and watering 
hacl been on different oeeasious suppliecl by General Brannan. The season for active operations in this sec
tion being past, both partic:s returned to X ew York. Assistant Daviclsou reported to me personally at Wash
ington, and then took up the reduction of the season's work. The other members of the parties have, since 
the middle of July, been employed at various localities in Sections I and II. 

The steamer Vixen, with her armament, was transferred to the Navy Department on the 12th of July. 
At the end of October she was returned to the Coast Survey, and is now fitting out for the completion of the 
hydrogmpl1y outside of the Florida reef. 

JJiagnetic Observations.-Sub-Assistant J. G. Oltmanns remained in charge of tl1e magnetic instruments ' 
at Key '.Vest until near the end of March of the present year, when he was detailed for duty near the month;; 
of the Mississippi, of which notice will he taken in a succeeding chapter. The regular photograpLic and differ
ential observation8 were continued by Sub-Assi8t,wt F. F. Nes, itided by Mr. G. I<'. Ferguson, until l\fay, 
when Mr. Samuel '\Valker was left in charge, and Sub-Assi,tant Nes assigned to duty in Section II. 

In May of the present year magnetometer No. 6 was sent to replace the instrument which was stolen from 
the temporary obscrvato1-y at Key \Vest in the midst of the public troubles, and which has not yet been traced. 

The n•c.,.rU8 from Key '\VeRt have lrnen regularly rnceived from Mr. Walker since April. 
Tidal Ohsernations.-The series of observations which had been conducted at 1''ort Clinch was stopped 

soon after the breaking out of the present war, as stated in my last annual report. 
After the port of Fernandina had been regained to the authority of the government, steps were taken 

for the recovery of the self-registering tide-gauge, but so far witl1out success. According to the most direct 
information yet obtained the instruments were de~troyed at an early date in the war. 

SECTION VII. 

]'ROM ST. JOSEPH'S BAY (NEAR TAMPA) TO MOBILE BAY, INCLUDING PART OF THE WESTERN COAST OF 
FL<)RIDA, AND THE COA~T Ob' ALABAMA. 

Of the most important liarbor in t11is section (Pensacola) the survey is nearly complete, and the chart 
published several yearn ago is sufficient to n;cct all the present requirements of the naval and transport i<ervice. 
The work yet needed is chiefly in the upper part of the dependencies of the bay, in localities now held by 
the enemy. 

J'.Iy regret that no party was available fm continuing the survey of the western side of the Florida 
peninsula is lessened by the consideration that none of the unsurvcyed p11.rts have been occupied hy the 
government forces. For the ports Ti8ited by our hluckaJing ves~cls, the prelimirn1ry charts have sufficed. 
Those already pnbli~hc;d give the sounJings in Waccasassa bay, in Cedar Keys harbor, Ocilla river entrance, 
St. 1Iark's harbor, the passes of St. GPorgc's "onnd, ~\palachicola bay and harbor, and St. Andrew's bay. The 
hydrography most pres<:Jing, and for wbich preparation has been made by preliminary work, is that of St. 
Joseph's bay at the lower ernl of the section, (near Tamp~i,) and the coast soundings northward from it in 
the approaches to Bayport, Chassnhowitzka bay, Homosassa bay, Crystal bay, and Wc-thlocco-chee bay. 
'l'lrnse include St. Martin's reef. The party last employc<l in St. George's souud, aud which, but for tbe 
outb1·eak of the rebellion, would have completed hyd1 ography for the full chart by souiuliugs fr.om Royal 
Blu:lf westward to Apalachicola entrance, has been conBtantly on duty afloat near the seat of war in Virginia 
and North Carolina. Of other hydrographic work which might be taken np, if means and the requisite 
parties were available, may be mentioned that to the eastward of, aud between St. George's. sound aml St. 
Mark's lrn.rbor, and that of St. Joseph's bay near Cape Sau Blas. 'l'he triangulation which was commenced 
in the working s<'a~on of 1860-'61 for the survey of the latter, and the completed topography of the first 
named locality, furnish ample preliminaries for the soundings 

'l'hc double party which has usually divided its field-work between this section and Section VIII 
passed the entire season in active service at the delta of the Mississippi, of which further mention will b~ 
made in the next cl1apter. Besides this and the single hydrographic party alluded to, the only assistant here
tofore connected with the section, and who has usually worked on the western coast of Florida in winter and 
spring, has been employed in Section I. 

Though all due interest has been shown by the blockading officers to whom the inventories were referred, 
none of the property of the survey which was forcibly takeu by rebel citizens from the custody of the topo
graphical party while working last year near Bayport, as stated in my report for 1861, has yet .been. recovered· 
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It is supposed that the tide-gauge which had been in use at several stations near Pensacola, and finally 
stored at Warrington, was destroyed by the bu: ning of the navy yard. 

0FFlCE-WORK.-A sl1eet show:ng the cntrauce to Santa Rosa bny, and a general chart of the northeastern 
part of the Gulf of Mexico, in two sheets, have heen drawn and li1hographed for tl1e use of the blockading 
squadron. Copies of these and of the charts refen-ed to in the notice of the field-work of the section have 
been largely supplied for the Gulf squadron and f'DL- the tran~port service. The engraYing of the chart of 
Escambia and Santa :Maria de Galvez bays, }'la., has been compktcd. 

SECTION VIII. 

J<'ROM MOBILE BAY TO VERMILIO:N" BAY, INCLUDING THE COAST OF MISSISSIPPI .AND PART OF THE COAST 
OF LOUISIA~A.-(,-KETCII H, No. 35.) 

'11 he issue of the labors of tlrn p'1rty sent t1l thi8 section sl10ws in a strong ligl1t the smm<luess of the 
policy which provi<led means for their supply_ The steamer which had been used for the hydrographic work 
was lost at sea in 1860, and had not been replace I wlwn the war broke out, though I have requested an 
appropriat:on for the pur11ose. Neither of the few vessels left to us by the emergency of the spring of 186 l, 
capable of standing a long s:·a voyage, was available for the accommodation of the part_i.". 'l'he difficulty thus 
presented was overcome by the liberality of the Hon. Secretary of the Navy, to which further allusion will 
be made in the detailed notice of the work dnne. 

OFFICE-WORK.-The engraving of coast chart ~o. 93, Lakes Borgne and Pontchartrain, has been com
menceil_ Additions have been made on com<t clrnrt Nn. 92, wcstnn p11rt of Mi;;si;;sippi sonnrl, anrl to tlie 
progress sketch of the section; aud a hydrograpliic sketch of die southwest" pass of the :Mississippi has b~n 
lithographed. Drawings and photographs have also been made of the approaches to .Forts St. l'hilip and 
Jackson, bel,iw New Orleans, and of a survey of Fort Jackson after the bombardment-

Coa·t SurN'Y "J''Tati1.ns betwt'en "llf1_,bile bar and I'."''ew Orlean.Y.-Upon the application of Commodore 
(now Rear Admiral) D_ G. Farragut, U. S. N., Sub-Assistsnt R_ E. Halter was detailed as topographical 
assistant to accompany him in the ffog-Ehip Hartford. SubsC'qucntly a complete topographical and hydro
graphical party was organized to accompany the western gulf blockading squa<lron of Admiral Farragut, and 
to be especially attached to the mortar fleet of Commodore (now Rear Admiral) David n. Porter, U_ S. N_ 
.Assistant F_ H. Gerdes was placed in charge of this party, his personal knowledge of the Gulf coast, its 
harbors, inlete, and anchorages being extensive and precise, from a service of many years in this quarter. 
Sub-Assistant J. G. Oltmanns and .Mr. T. C. Bowie were attached to this party, and some time after Sub
.Assistant Halter also joined it. Mr. Oltmanns and "Mr. Halter had both 13erved for several years with )fr. 
Gerdes on the Gu1f coast_ 

In a ready spirit of co-01}eration in the government serviC€, the Commissioner of the Northwestern 
Boundary Survey, Archibald Campbell, esq., placed at my disposal for the i:mme duty, the services of Mr. 
Joseph S. Harris, who l1ad previously bet>n 1-1ttached to a Coast Survey party in this section, and who was 
also well acquainted with the localities in which the equadron was to operate_ His intelligence and character
istic energy fully met tlie expectations which 1 had formed in organizing the party. 

· Sub Assistant Halter preceded the othe1· members assigned to this section, having in accordance with 
my instnv=tions reported to Uommodore Farragut on the 17th of January at Philadelphia. He reached Ship 
island in the flag-ship Hartford, and, under the orders of the commodore, a few days after took up the 1>ound_ 
iug and buoying of the channel of the southwest pass of the Mississippi. l!'or this sen-ice, which was 
completed on the 11th of March, the schooner Wilner was detailed for liis use, by the flag-officer, with a 
working crew_ On the 14th Mr_ Halter piloted the sloop-of-war Brooklyn over the bar, and on the 16th took 
in the flag-ship. Other vessels of tlie squadron intended for the reduction of New Orleans were furnished 
with sailing directions for entering the Mississippi by the Southwest Pass. 

At the end of March the party in the Wilder, which was then provided with a twelve-pound gun and a 
well-armed crew, made a reconna.issance to the rear of Fort St. Philip, the object of the commodore being
to ascertain the depth that could he carried towards Raccoon Point. It was found that the water approach 
to the fort afforded only seven feet in depth at a distance of rather more than three miles. 

Sub-ABsistant Halter returned to the head of the passes on the .5th of April, arnl rciransferred the 
Wilder to the naval 11uthorities. When not employed in surveying or reconnaissance, the schooner bad 
served as a tender to the larger vessels of the fleet, a.nd in that way had rendered much general service while 
in cliarge of .Mr. Halter. On the 10th he reported to Al!sistant Gerdes, who had arrived in the Mississippi 
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a short time bd'ore, hy way of Ship Island, in one of the naval transports. Sub-As:;.istant Oltmanns rpacl1ed 
the Section in the same vc?sd, from K<>y West, where lie had been employed on otlier duty, to which I 
have rcfcn-ed under the head of Section VI. Both had rendered assistance in parning vessels of the squadron 
over the bar of the Southwest P,.ss, as ::Ur. Halt.er had done in the case of the fiag-ship and others . 

. For the use of the Coast Survey party, when it was organized in }~cbruary, the honorable Secretary of 
the Navy temporarily transferred to the Treasury Department the steamer Uncas, with a suitable annament. 
That vcssd left New Ycirk on the 27th of February, in charge of Mr. Han-is, but f'tormy weather on the 
run to Hampton Roads ~hawed dearly that she could not mnke the passage to tl1e Delta without extensive 
repair8. With as little delay as possiLle, the steamer Sachem, of the same class, was there substituted by 
the Navy Dt>partmcnt, and, in charge of Mr. HmTis, after n tedious pa~sage, reached the mouth of the )iis
sissippi on the 10th of April, whPrc shP was joi11crl by Assistm1t (ierr1Ps and the other mcm bcrs of his pnrty. 
By previous arrangement with the tlag-nfficcr tht·ir services were placed at the r1iPposal of Commander D. D-
1~orter, who was then about rnoYing with the lJornh flotilla of thP sr1uadron to attack Fort Jackson 

In the season previous to the Lreakiug out of the rebellion, the triaugulation of the Missi;,;8i}ipi delta liad 
been extended up to the vicinity of the lowc1· dPfenccs of the river. The points then determined, and the com
puted di~tanroes between tlwm, gave the means for assignilig exact distances from either of the forts, by the aid 
of ~orne n<l<litioual ob~ervations. l\lr. Gercles took up this wol'k on the 12th. Next day all tl1e members of the 
party were employe<l in it, and by the morning of the 18th, when the mortar vessels, twenty-one in number, 
were in po~ition, the exact distance of each of tliem from Fort ,Jackson, and the precise direction, had been 
made kuown to the officers in charge. Thi,; hazardous and difficult service, the river being at that time over 
its bank~, was maiuly performed Ly Mr. Harri~ and Sub-Assistant. Oltm;tnns, nirltod by NCr. Bowie. While 
ml!"asuriug with the theodolite, :Mr. Oltmanns was, in one instance, fired on by riflemen from the bushes on 
the river Lank, but, though at short range, only the oars of his boat were struck. In nearing the forts, on 
the last day em11loycd in making observations, the party of l\lr. Harri" came under the fire of the enemy's 
gunboats, but no casualty occmTed, though the distance was inconeiderable. 

The bombardment of Fort Jackson opened immediately after the completion of the measurement of 
distances to tl1e several po!!itions occupied by the mortar vessel~. Fol' the next three days Messrs. Harris 
and Oltrnann~ remained with the flotilla, and when, from various causes, any of the vessel8 11ad to shift their 
Lertl1, the di8tancc~ to otl1er positions were computed for them anew. The rest of the pa1·ty 1Vcre meanwhile 
engaged in furni~hing manuscript charts of the Mississippi in tlrn neighborhood of the defences, for the use 
of the :f:leet, the reg11lar hyilrograpby of the river not having extenclecl, previously, above the passes. 

At the r('rp1est of Uommodore Porter, the Sachem droppecl down tlrn river on the 22d, to await the 
return of a detachment which he had sent to reconnoitre in the rear of Fort Jackson. Mr. Oltmanns, having 
charge of the vessel, then completecl an examination which had been commenced the day before by Mr. 
Harri~, ~fr. Halte1-, a11d l1imo1clf, of the channels which start neai· Fort Jackson and connect the Missi~sippi 
with the Gulf. Next day the Sachem took the wounded men of Commodore :Farragut's fleet to the hospital 
at Pilot Town. 

On the 24th of April Assistant Gerdes accompanied Major General Butler into the waters north of Fort 
St. l'l1ilip, and piloted his boats to the quarantine ground on the east bank of the Mississippi, the intention 
of the general being to turn the forts, which had not, at that date, surrendered. Sub-Assistant Halter piloted 
the army tran8ports to the anchorage nearest to the intended landing place, and marked the way fqr boats to 
pass up into the quarantine bayou. In performing this duty his party necessarily came within range of the 
guns of Fort St. J>hiJip, but received no injury. Several days after, when the Sachem reached the anchorage 
of the army transports, soundings to the northward of the fort were begun, to ascertain whether the light
draught vessels coulcl approach near enough to attack from that side, but the surrender of all the defences of 
the Mississippi, on the afternoon of the 28th, made it- unnecessary to continue the operations. '.rhe party 
tl1eref\,re rejoined the flotilla of Commodore Porter in the vicinity of :Fort Jackson. As a matter of interest 
a map was made, at his request, by }fr. Han-is, to show the condition of the fort at the time of surrender, 
with marks corresponding in position to the places in which solid shot and shells had struck during the bom
bardment; the parts burnt, and the portion of the site overflowed by the effect of shot on the levee, that, 
llntil so damaged, had always kept out the water of the river at itB highest level. A reduction of the drawing 
here refetTed to appeared in a printed report from the Navy Department to Congress in June last. 

Sub-ARsistant Halter was detached from th~ party on the 30th of April, and soon after reporting at the 
office in W ashingtou was a:isigned to field duty in my party in Section I. 

On the 6th of May the party in the Sachem accompanied the bomb fi(\tilla to Mobile entrance, and on 
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the following morning buoyed tlw bar, so that vessels might pass Sand Island light. The purpose being 
merely a reconnaissance of the defr-nces at the 1•ntrance of J\I oLilc hay, the steamer rcttfrned with thP fleet, 
on the 9th, to the anchorngP at Ship !eland. 

The assi.stantR on bonrd of tlH• Sachem bcjng wr>ll acqnainted with all tl1e waters in the vicinity of New 
Odeans, that vessel was taken to pilot the st ca men; "\Vestfield, Clifton, and J ack8ou on au expedition intended 
for J,akPR Borgne and J'ontchartrain on the 13th; hut finding at :Madi80nY!lle that Lieutenant Commander 
Read, with the gnuboat New London, lrnd been looking nftcr the vessels of the enemy in tliat quarter, Lieu
tenant Commander Renshaw, senior naval officer of the expedition, decided to return and make an examina
tion of the same kind in Pearl river. 'I'hi:; wa""s <lone on the 15th. At a point auout fifteen rni]c8 abon• the 
mouth, the riYcr being then' so nanow and crooked that the largf'r vesscle could not pa~s the b<·nds, Lieutenant 
Commantlcl's Rrnsbaw and Baldwin came on hoarrl thi\ SachPm, and that vessel proceeded aloue towards 
Gainesville, where it was &npposed that a small armed vessel of the enemy was lying. "'ith g-reat labor t11e 
Rachem was warped around thP Rlrnrp tnn1F of the £<tn;am and taken up as far aR the town site of X apoleon. 
'The breadth thue and at i<ome 1)lacc~ below wai' barely <>qua! to th<> length of the vessel. Suddenly a voL 
Icy of musketry was fired on her from the wooded Ehore, and that, though instan1ly returned, '''as followed 
by n second volley. Suh-Assistant Oltmanns, C'Xecutive officer of the Sachem, being at that moment in an 
exposed poBition, was severdy wounded by a bullet "Which pierced his rigl1t breast. "\Vit11 this exception, all 
the officers on board, aud the crew, were uniujured, though 11cnrly twenty sl1ot8 had struck the vessel. 'l'o 
disperse the enemy the Sachem fired round shot an<l grap(• into the wood~, and wa" not furtl1er molested. 
"\Vhere this occurred the river was not over :fifty yard~ wide, and the hu~he~ were so thick on Loth banks that 
the c>nPmy conlrl not hf' seen. Lieutenant Commander Renfha\r deeming it m1arl,·i,.aLlc to proceed further 
up, the steamer was swung aroind with difficulty and passed down the stream. After receiving surgical 
treatment, Mr. OltmmmH was ;;~nt to New York. Ile recovered in }Htrr from his hurt, and has since been en
gaged in field duty in Section III, hut is Ftill Rnffering from tlw efi(•ct of the wound. 

"Mr. Gerdes had meanwhile collected the buoys belonging to the Delta, all of which had been takPn np and 
see,reted by the insurgents, and had towed them to the Southwest Pass. After making the requisite soundings, 
six buoys were set in place in the channel. A thorough l1ydrographic 1·cconnaissancc of the bar was made, 
nnd materials collected for the isime of a chart of the pass. Thi~ work ocl'.npied the 1m1·t_r iu the Sachem 
until the 7th of June, when the vessel was ordered to accompany the flotilla to Vicksburg. The healtl1 of 
Mr. Gerdes ha1riug declined, he wa.s obliged to give up the charge of tho party aft.er it had reached New 
Orleans. Mr. H1Lrri3 again took command of tlie steamer, but at his request Commamlcr Porter detailed 
Acting .!\laster E. C. :Merriman as executive officer, the sailing-master and the first mate of the Sachem being 
both sick. Mr. Harris started up the l\Iissis~ippi ou tl1e 13th of J nnc, hut nc>ar Baton llougc tl1e rnacl1incry 
of the propeller was disabled by a snag, and the pnrty returned to New Orleans. The Sachem was there 
transferred to Commodore Farragut, to be put in order for naval service, which he then had in view west of 
the Mississippi. 

The work for which he had been assigned to the western gulf blockading sq m1drou ha\'ing been completed, 
Assistant Gerdes left New Orleans on the 18th of June aucl re11ortPd at tlw office in \Vashington. 

llfr. Harris sailed for the north on the 10th of July, aucl aftf'r discharging hiB party resumed hi;i duties 
in the office of the Northwestern BounL1ary Survey. 

llir. Gerdes has, since hiti return from this section, completed a hydrographic survt>y, to which reference 
has been made under the head of Section I. He is now making nrnmgemcuts to resume work on the Mis
sissippi in connexion with Admiral Porter. Mr. J. \V. Donn, who haH perforrnt>d much duty in plane-table 
and ordinary reconnaissance in aid of the military operations in Section III, has been assigned to service with 
the same expedition. 

Jtiliiary surveys in the m'cinity ef St. Louis, .ZVJo.-This service was performed at tlw request of Colonel 
R.. D. Cutts, of the staff of ll:lajor General Halleck, whose hendquartcrs during the winter of 1861-'62 wcrn 
at St. J,ouis. 

Sub-Assistant John Meehan r,ommenced work on the 15th of .Tammry, taking the northwcBt quarter of the 
city suburbs, and surveyed the ground to a range of rather more than three miles in front of the five forts 
which had been erected there. 1.rhc forts are included on the plane-table sheets, and also the auxiliary lines 
of defence. The contour of the ground is repre~ented in his survey by curves of twenty fopt elevation, 
showing, amongst others, one height of a huudrml and sixty-five feet. These curves wer<' run earefolly with 
the military water level. Colonel Thorn, of the topographical engineers, supplied tlie initial altitudes, which 
facilitated the execution of the detailed topography. 

c. s. 8. 
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Mr. lllechan clos<·d work on the 5th of April, and after inking his plane-table sheet anu turning it in at the 
office, was assign<:d to :field rfoty in Section II, of \1,ltid1 mention lrns already been made. His sheet of the 
military dd'ence~ of Kt. Lonir< f'l10ws an arPa. of about fifteen squa1·e miles. 

As!'istant H. :M. Bache commenced work in the wutlicrn suburbs on the 12th of ~larch, and continued the 
survey to Carondelet, joining at Chouteau avemtt-' with the work of Sub-A8sistant 1'Iechan. Ile is still en

gaged in the contouring of the ground, which will probably occupy his party until the end of December, 
Four miles of tlie river shore are shown on the sheet, as well as the details of' ground three miles back from 
the shore. These include the sites and surroundin~s of five furls, and all the particulars of surface that 
could be needed in the arrangement of military operations. 

The map of Assi8tant Bache represents ninety-nine miles of road and twenty-eight miles of the courses 
uf creeks and other water-line witl1in au area of fourteen square miles. 

Tidal Obsen;ations.-The self-registering tide-gauge left by JI.Ir. P. H. Donegan at the office of the 
British consul, in New Orleans, after the observer's release from captivity, the particulars of which were 
stated in my pn"vious report, was recovered after the capture of that city, and together with the other instru
ments used by Jnr. Donegan has been returned to the Coast Survey Office. 

The observations taken at Isle Derniere (Last island,) in April and May, 1861, were received from New 
Orleans through the post office in June of' this year, but without explanation. Since the brcakii1g out of the 
present war nothing has been ascertained either in reference to the observer or the instruments which he hacl 
in charge. 

Sl<JCTION IX. 

FROM VER~ILION BAY TO THE RIO GRANDE BOUNDARY, INCLUDING PART OF THE COAST OF LOUISIANA 
AND THE COAST OF TEXAS. • 

'rlu, neath of Bull-Assistant 'Vyllys S. Gilbcrt, in January of the present year, of which notice has 
been taken, under the brad of' Obituaries, in the introductory part of this report, has left the charge vacant 
of thP only party that worked in this section (luring the season of 1860-'61, under a civilian. The only 
other party available during that year was in charge of Capt:iiu George Bell, U.S. A., wl10 was detached 
from the survey in A}Jril, 1861. !Ir. Charles llosmer, who assisted .:\Ir. Gilbert on the coast of' Texas, has 
been constantly employed during the rn·esent year in Section III, as was stated under that head. He is now 
preparing for duty under the orders of l\lajor General Banks, and is speeially quali:fied for rendering assist
ance in reconnaissances or special surveys by his local knowletlge of the most important parts of the south
western coast, over which he has passl'd in prosecuting the shore topography in previous years. 

ln audition to the active a~Aistancl', tlie expedition has been furnished with copies of the coast memoir 
relating to Texas, and copies of all the charts which have been issued for the western part of the Gnlf of 
Mexico. 

Several effort~ have been made, but thus fii.r wit1iout avail, for the recovery of the schooner Twilight, 
which, together with the property on boal'd, in April, 1861, was seized by the insurgents at Aramms, and for 
the property supposed to have been detained at Corpus Christi. 'l'he particulars of these seizures were stated 
in my last annual report. Inventories of the lost articles have been furnished to officers of the blockading 
squadron. whose comictions of the usefnlne8s of the survey, and interest for its success, were well known. 
Copies of' them have also been made for such contingent use in regaining the articles as the events of the 
coming winter may render practicable. 

OFFICE·WORK.-The drawing of coast chart No. 108, Matagorda and Lavacca bays, Texas, and of general 
chart No. XVI, Gulf coast, from Galveston bay to the Rio Grande, ha8 been continued. Progress has been 
made in the engraving of c11art No. 106, Gulf coast, from Galveston bay to Oyster bay, Texas, and the 
annual additions to the progress sketch of the section have been made. A general chart of the northwestern 
part of the Gulf of Mexico, on two sheets, lias been drawn and lithographed for the use of the Llockading 
squadron. 

SECTION X. 

FROM SAN DIEGO, OR THE SOUTHERN BOUNDARY ON THE PACIFIC, TO THE FORTY-SECOND PARALLEL, 
INCLUDING THE COAST Oli' CALIFORNI.A.--(SKETCHES J, Nos. 37 AND 38.) 

'Ihe surveys made during the year in this section have developed the coa.st-line and hydrography in the 
following named localities : 

1. From Point Duma eastward, triangulation has been extended to meet the work going northward and 
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westward from San Pedro. The stations occnpied this year give the ~horc-line of Dd1ia Ona, (p1rt of the 
Santa Barbara channel,) and provide f'm the topog-raphy of San Clemf'nte iBland. 

2. Topographical survey of Bodega bay, and, in connexion with it, tliat of the coaF-t above and below 
the entrance. The plane-table work is now continuous from the Golden Gate northwan.l to Bn<le.;a bay, 
inclusive. 

3. A hydrographic resurv<'y made in the lower 1mrt of Karquincs strait, and continued into Mare Tsla:1d 
strait, developing important changes since the previous survey, (1856-'57.) Changes 'IH're <ilso notiC'ecl in 
the hydrography of the eastern part of San l'ablo bay, Cal. 

4. Bodega bay aud roadstead sounded out, i11 counexion with the coast hydro_:.!Taphy betwc·r·n it and 
Tomales entrance, Cal. 

5. Tidal observations at San Diego and San .Franci~co. 
0J<FICE-WORK.-The drawing of Kap:i creek aud J>etalnma cre<'k, a~ nnishccl charts, and tlw engraving 

of the same in preliminary form, haw~ been completed, a11d a preliminary chart of Tom;des bay lws been 
drawn and engraved. 'I'he engraving of the chart of San Pnblo bay i~ nearly completed, and progre~s has 
been made in thf' drawing anil engravi11g of that of lhakf' 0

8 bay. The drawing of the lower part of San 
.Frnncisco bay, and of a chart of the Pacifi<' coact frnm P0int Pinoe north to Bodega lkad, has b(•eu commr ncPd 
AdditionR have been made to the prPg1 e8R skctcl1e~ of the S(•ction, arnl to plates of chart~ prcviou8ly engrav1·d. 

Triangulation ef tlic Santa Barbara cltannel and <!f Srin Clemente i~lanrl, Ca7.-Thif' work wa~ in 
active progress at the end of the la~t surveying year, tlw party of Assistant \Y. E. Gref'mwll not luwing 
tlien returned to San :Francisco. Before closing for the season he erected thirteeu ~ignals on ~an Clem nte 
island, intending to go on then with the triangulation; but hi8 vessel, the surY<'ying- ~cl1oon<'r Hnmlwldt, wa:; 
drh·en away by a southeast gale of unusual severity. )Ir. Greenw<'ll statcB that no s,·ason cincl' tll(' autumn 
and winter of 1849 has been so unfavorable as the last for field operatiuu:; on t11c lower pai-t of' the W CHl'rn 

coast. 
Previous to disbanding his party for the winter, l\Ir. Greenwell scr up a tripod :;ignnl on the west encl 

and another on the eastern end of Santa Cruz i~land, (Sketch No. :n.) A Bimilar on(' was ereetcd on 
Anacapa island, and a fourth at Station San Buenosentnm, on the main shorC' of the cl1annel. 

\Yith the op<'ning of spring the triangnlntiLn of San C:lcnwnte i8land was rcsuu;cd, and compl<·ted by 
the 1st of .Tune. Twenty-five signal~ were u~ed in that work, additional to the ones prPpared i11 tlw prPceding 
autumn. Tlw only two anchorages being at tl1e extn·mp ernb of tl1r• i,.;land, the iidd op('J'ations prnt<'<'<led 
from them, and met at staticms near the middle. :\Ir. Ure('nwcll found that San Clemente iB!and ie twenty
four mill's in length. Its entire sm·f'ace is broken iuto guleliPB or Ynlle;-~. witlinut a re~tige of wood m nm
ning water. The signals required were got into their place~ only hy great lnbor :rnrl with much difficulty, 
there being no inhabitant on the i8lanrl, nor any animals, witl1 the exception of alwut Olll' lmmlre1l and fifry 
head of wild sheep. J\fr. Greenwell states that the highest point on the surfoce of the idaud ha~ au eleva
tion of about.Jiftecn hundred feet. 

During the summer the coaRt triangul:ition waR tnkf'n np at· Point Duma, (Sketch No. :n,) and st:1tions 
were occupied for defining seventeen miles of the shore-line ea~twiud, which co11Btitutc the big+t known as 
Bahia Ona. This work was joined with the secondary triangulation, which had been pu~11cd upward!' from 
San Pedro in a previous season. To 11rovide for field operations during the winter, }fr. Greenwell readjusted 
the main sigualR, intended for connecting the islands with the coast, and took his camp fixtures to Santa 
Barbara, the next station which will be occupied on the shore of the channel. The schooner Humbolclt 
returned to Sau Francisco in September, neld-work for the autumn having been discontinued on the 14th of 
that month. 

Assistant Greenwell was aided by Mr. Julius Kincheloe, and makes special mention of 11is readinees an cl 
efficiency in the performance of duty. 

l<'our volumes, containing the records of the work of the season, with computatiom• and sketelies, anrl 
deseriptions of signals, have been received and depo;ited in the office. The following statisticft, reported by 
Mr. Greenwell, include also the work of last scas011 the returns of which were not received iu time fur my 

_ last an~ual report : ' 

Primary signals erected ..•..... _ .......... __ ..................•........... - 5 

Secondary signals erected .....•................................... - - - ... - · 58 
Stations occupied ..........•............... _ ..... _ . _ . . . . . . ............ - . . 42 
SignalB observed on' ..................... _ ........... _ ............. - . - - . . . 56 
Number of observations •.......................... _ .................... - . . 3, 268 
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The angular rnearnreme111s were m:ulc with 1hc Pigl11-incl1 Gamlwy theodolite, Ko. 4,:[_ 
Mr. Grcenwdl, in the course of the pn'scut 8<%'011, ap·ain examined the 1:1goon nt the mouth of t11c Santa 

Annu river, the gl'nC'ral character of which was U('8eribecl in my }ll'evious annual report. liiB attcmptR to 
pass in were in all cases attcncled with risk, and he states that the <;ntrance, for any general purposes, may 
be regarded a~ impiaetiealile. 

Topography qf I-Ial.f llioon bay, Ca1.-No report of the season's work has yet been receivecl from Sub
Assistant \V. ]U. Jolrnson, who has been eugnged in the survey of the shores of Hnlf l\roon bay, though it is 
known that good progress has been made. 

One of his plane-table sl1el't~ of tl1e rnrn'y of Santa Cru>1 i~l:uul haR lmen forwanlccl to the office by 
11Ir. Johnson, and thrPc others of different localities ar!c' reported to be nearly complete in tlieir office cletails. 

Topography ef Bodrga bay, Ca1.-This survey, made by ..Assi8tant A. J<'. Eodgcrs, completes the laud 
work on the Rhort's of Bodega bay. lt iPclucks the topography of the coast to the southwnrd aud wetitward, 
and eonnect8 with the phrne-talile <"llrVL'Y of 'I'onmlr's hay, which was made last year by th.c same party. 
Above the entrance to Tomalcs hay, (Sketch :!\o. 38,) the work was taken up early in December and carried 
on during the winte1· and t<pring. In the latter part of April the party commenced the topograpliy of the 
~hores of Bodega hay, and furnisl1ed slwre-line for the hydrographic sheet of this season, the particulars of 
which will be· mentioned presently. The plane-table survey was extended to a point about four miles north 
of the mouth of Bodt'ga bay, and from that point southward the topography is continuom; to the Golclcn Gatf:. 
It has througl10ut a breadth of about a mile and a half. 

Assistant Hodgers was aided by Mr. David Kerr. 
The following are statistics of the work, which was dosed early in October: 

Shore-line surveyed ... _ .... __ .•.. __ . _ .. __ . _ . __ ... _ . ____ . ___ ... _ .. ___ . . . . :35 miles. 

Area of topography, (square miles)._ .. _ .. _ .. __ ._ .... _ ...... _ ......... _ ... _ 2/i 

The finished topographical sl1eet of Bodega bay is now at tho office. 
Assistant Rodgers is at pr<'sent with l1is party on the shores of Suisun bay. He ·will, al~o, for the 

time being, take tl1c nvernight of tl1e lalmrs of tlw hy<lrograph ic party now on boanl of the ~clwouer J\iarcy. 
J\Ir. A. \V. Chase has been assigned to duty under the direction of Mr. Rodgers. 
Hydrograpliie resur!'ey& in E .. arquines strait, JYiare Islan,d Strait, and '!fl Point TVilson, San Pablo 

bay, Ca1.-These localities were examined by Commander B. F. Sands, U. S. N., assistant in the Coast 
Survey, soon after the great flood of I<'ebruary, l BG2, and the results have been reported on after comparison· 
with the soundings made in 185G-'57. 

In reference to Karquines strait, between Benicia and l\I.artinez, Commander Sands remarks: 
"The water on the three fath:.m bank, off the ferry wharf at Benici1i, l1as dccpent'd to four fathoms, and 

we now find four fathoms on the lump off the Pacific Company'R wha..f~ which in 1856-'57 had ouly three 
fathoms on it, but around the wharf itself the water has shoaled in some places five iwd in others as much 
as fifteen fePt. On the south side of the strait the six and twelve feet curve~ have made out. considerably 
from the sliore." 

"At the conflupnce of Kanp1ineR anr1 l\farn Island straits an jmportant change has taken place. The 
spit of the shoal which stretches out from the north shore, at tl1e meeting of tlrn straits, has been cut off and 
shifted to the southward and westward since the survey of 1856. This encroachment has matc1·ially narrowed 
at its entrance the channel which passes up to the navy yard." 

Commander Sands prom11tly C('mmunicatcd to the light-houge inspector of the di8trict the fact concerning 
the lessened width of the channel into l\:lare faland strait, and recommended the marking of the f'pit by a buoy. 
He thus continues, in alluRion to the "liar" or shoal water in San Paulo bay off Point vVilson: • 

"At the bar, or shoalPst water through Sau Pablo bay, in pasHing towards the navy yaril uhreast nf Point 
Penole and Point 'Vibon, tl1c depth seems to have changed ~omcwhat. The four fathom cnrve of the rr)SUrv<'y 
is different from that shown by the sur\'ey of 1Sii6, and the bar has shoaled about a foot. The six feet curve 
also has made out from a quarter to a half a mile from the eastern shore of the bay, in the bights between the 
several points which arr' r!'pn·sented on the chart." 

The finished chart of San Pablo bay, the engraving of which is now nearly completed, will contain the 
results gfren in the three hydrographic sheet8 forwarded by Commander Sands. 'l'lic following are the 
general statistics of the work: 

:Miles run in sounding. - - . - . - - .. - - - - . - .. - - . - - . - ... - . - - . - - . - - .... _ .. __ ..... _. 150 
Anglei! measured .. - •.. - .... - .. - - . - - - - - . - - - - - - - - - - .. - . - .. - ... - . - - .. - - . ~ .. - . 1, 034 
Cal"ts of the lead - - - - . - - - . - . - - - - - . - . - - . - - . - - - - - - - - - - - . - - - . - - - - - - - . - - - . - . - - . 8, 295 
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Th" laborn of Commarn]Pr Rand~ in tl1is prrrt of tlH• srction are a""cwiat0<l with a sad r•YPnt-tl1<' ]ni'i' of 
l1i~ ~cm, A<."tiuµ: ?.Ia,tPr \\'illiarn l". 1-':uu!,, who wa' dro1Yued in CUJJ>'<'<Jllenc1· of an accidl'nt ucar tlu; :llar<' 
hlanr1 rniYy yard, on tlie 11ight of thl' 2rl nf April. 

The steame1· Actirc was ~old, in accordance with my irn•tru"tinnC', on tlH' 12th nf .June, the c:x:tPut of 
repafrs requirerl to make her 'eaworthy L<·inf!" too great to hf' made by our liinitc·c1 apprnpriation. 'l'hP hy
chography will be done with the schooner )larcy, trausforrpd from tl1e 1·cveuue service, until auotl1er steamer 
can be ha<l and nrnintainetl 

R11drography ef Bodega ba11 and roadstead, CaT.-Thi~ surn-y was made in Angust by Commander 
Sands, with the schooner :\Iarcy. Shore-line for t1ie chart (SkPtch Xo. H) was furnis1wd hy AEsiHtant 
Rodgers. The location of the hay is sl1own hy the genrral chart (Xo. 40.) lk>:idf·S tl1P bay and roarhtPad, 
the sournlings mmle develop thl' coast hydrogra11hy hetwepn tlw roadstead and tlw bar cif Tom:i!Ps hny. which 
was sounded out last yem·. From Tomales entrnncr a line of soundings was coutinu•·d to Poiut RPyes iu the 
track of vesseh tliat makP tl1at hcaclland from tlie northward. The following j,: a s.n1opsis of the i'tfitiotics: 

:Miles run in somi<ling ............................. _ ................. _ . . . . . . l'.35 
Angles observed· ................................. _ ........ _ ......... _..... 437 
Casts of the lend- ........•..............•........ - ....................... _ 1, 277 

'I'hiR work was conelndr·d on tl1c 2rl of Sq1tem11cr. Of the chara"ter of thP liay, Comnw11dl'r .":rnd.• sa~-s: 
"Bodega bay will admit rec<selt< of kss dr:rng·ht than eight fed. 'Tltc roadstl·ad is a good liarLor of rd'uge 
during the summer mouth~ from tlw northwi;i;t wiuth and ft•a tlmt p1·eYail at tlrnt >'l'a~ou." 

Commander Saud" w;is <l<:tacl1ed from service on th<" Coa"t bm-YPJ~ by an onkr from tlw );ayy Depart
ment dated October 11th. Since his <l<'partnre from the seciion, tl1c nautical dut.Y in tlu• hydrogrnphic 
party has Leeu cornluct(•d by Acting ~Ia~t.er .A. S. Hussc3·, under the g<'ucwl direction of As~istant Aug. F. 
Hodgere. 

Tidal obscri:ations.-Frnler the ge1wral supervi~ion of Lil'utemwt G. H. Elliot, of the corps of engineer\ 
the self'.regi~tC'ring tid<'-gaugt>s at S:rn Diego and San Francisco have Leeu ke1•t in nict·C'seful operation in 
charge of 1\fossrs. A. Cas~idy an<l II E. 'Uhrlandt . 

.1\fr. Uhrhn<lt has alPo, as heretofore, read off the results of tlie observations for the two stations naml'd 
above, and for the third pcrmaneut statiou, (Astoria,) pre1·ious to forwarding tbe rnll~ to the Coast 8un·ey 
office. 

SECTION XI. 

FROM THE FORTY-SE'.::OND PARALLEL TO THE KORTH WESTERN BOGNDARY OF THE UNITED STATES, INCLl'D
ING THE COAST OF THE STATE OF OREGON AND THE COAST OF WASHINGTONTERRITOHY.-(StuTnr K, No. 42.) 

The work of the only party which w11s availnlile for lluty in this section comprise~ th!' following survey;;: 
1. Supplementary triangulation and topograpl1y continued at Koos bay, On·gon. A chart of the entrance 

to the bay has been published. 
2. A hydrographic reconnaissance iu Koos bay, supplementary to work doue in the viciuity of the bar. 
3. Hydrography of the bar a.i entrance of Gray's harbor, IV. 'l'. 
4. Tidal observations at Astoria. 
0FFICE-WORK.-A preliminary chart of Koos bay, Orc>gon, lms been drawn and c11graye.J; and the 

drawing and engraving of a new edition of the chart of vVashington sound, 1V. 'J'., and the <'ngra.-ing of that 
of Coquille river entrance, Oregon, have been completed. Addit.ions have been made to tlw progres~ sk1;tch 
and other plates of tlrn section. 

Topograplty ef Koos hay, Oregon.-'I'his work was referred to in my last annual report a~ being· in 
progrPss at the latter part of the surveying year. Brfore rdurning to San FrauciHco for tl11: winter, Snli· 
Assistant J. S. Lawson reoccupied two of the stations used in his triangulation, an<l at them and two otliers 
intended for topographical purposes measured twclYe angles by over five hundred rcpctitionF, with th<' ten 
inch Gam~y theodolite, No. 20. The concluding work for tlie season was die tracing of shore-Ii. e attd 
topographical details along the south side of the entrance from Koos Head to Cape Gregory, (Sketd1 ~ o. 42.) 

and further plane-table work in the Soutli Slough. Thfo duty proved difficult by reason of the denH" fogs 
that prevailed. Six miles of shore-line were added t-0 the plane-table sheet, and, as lMt yPar intimat<'<l, 
measures were t,akcn for eounding out the entrance of.the bay. 

Mr. Lawson was aided by Messrs. A. T. )losman and H. Anderson. 
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The party in thP brig Fauntleroy sailed for San Francisco on the 22d of October, and returned to Koos 
bay al•ont tlH· middle of April. During t!H' winter t]1p computations of the season's work were made>, the 
topograp]1ical ,}]{'et;; were inkicd, and thc~c, witl1 dnplic:1te~ of tlie records of oliscrn1tions, were forwarded to 
tl1P office. 'l'l1e pn·limi11ary chart of tl1e entranee of Koo~ bay which accompanied my previous annual report 
containP the shore-line traced during the working searnn. 

Hydrogj'apliic rernnnaissancc ef I{oos bay.-Tlrn soundings iu the channel arnl approaches and on the 
bar of Koos hay, as sho1''11 by the preliminary chart referred to in tlie preceding notice of work, were made 
in October, ] 8Gl. Su h-A1'sistant Law~on 11sed fill" this s.ervice thf~ steflm-tng :Fearle~R, the sailing veARcl 
employetl g('Berally hy hi~ party not being suitn.Lk· for the purpose. The work inside of the entrance was 
done with ouc of tl1e lwati< of the brig Fauntleroy. Tidal observations wern made while tl1c party was 
engaged in sounding. The following an• statistics of tl1e reconnaissance: 

J\Iilcs run in sounding ........... - ............. - . - . - .. _ ..... - - . - . - ... - ... - . . . 65 
Angles rneflsnrerL __ .. _ ... _ . _ ....... - ... - . - ...... - ...... - . - .... - ..... - - . . . . . 377 

I\ umber of soundings _ ........... - . - ...... - ...... - .... - - - .... - . - .... - - - ..... - 3,167 

A r.-a sounder!, ( "luan:· mile~). - - - ..... - - - .. - . - - - .. - - - . - .. · - - ... - . - - ..... - - - - . . 10 

Tl1is work wa& plotted soon after the return of the party to San Fmncisco. The sheet containing the 
soundings is now at the office, with duplicates of the journals of obserYations. 

}Ir. :;Ho~man, one of the aids of the party, was detached on the 1st of November, and has been on duty 
in the Atlantic sections. }Ir. Horace Anderson al~o aide<l .Mr. Lawson at Koos Lay and in the execution of 
hi~ ofl}cp-work during the winter. 

In April the party in the Fauntleroy agflin proceeded to Koos bay, and made a reconnaissance of its 
up11cr i;!tm·et", with a vi('W of com1lleti11g th£• entire hydrography of the bay, if practicablf), in the early part 
of the searnn. Some of th<: rPqnieite signals were erected, but it was found, as the party advanced, that 
natural di:ffi("ultie,- there would make it imprncticable to take up work in another locality which was also 
included in my in~tructions for the searnn. The inside soundings have been for that reason deferred, bnt will 
bt~ reournccl :tlHl compldt'd at an early date. 

I-l:1rlrograpliy r:f Gray's liarbor, lV. 1'.-In July the party with the surveying brig Fauntleroy pro
ceeded northward, the i11kntion Lc.:ing to tak<> np :mr1 pro,;ecute to completion the soundings necessary for a 
chart of Gray'~ ltai·bor, provi8iou having been made for tliat work Ly the triangulation, and by the topography 
which wa~ concluded la~t year. Suli-Assistant Lawrnn, after providing what was necessary for the service, 
took pa~sagp from San :Francisco nud n:joincd hh; Vef\sel at Port vVilliam, in Shoal "Tater bay. Three days 
Lad b{:Cll s11Pnt by the crew of tlic brig in attPmptiug to pass_into Gray's hnrbor. No one belonging to the 
Yieinity would con~ent to take the Yessd in, the belief being general that no definite channel existed to leaJ 
acrns,~ tlw bar. 

Bdorc ~Ir. Lawson's arrival, l1is aid, Mr. Anderson, had taken up stores and had commenced work with 
a boat and er<·w. A tidl'-gange wnH set up, and a rcgi~tcr kept of eacl1 high and low water. The signals 
required l1:ul b.,eu erected. Soundings were commenced immcdiatcly, but frequent interruptions occurred, in 
conscquetH'c of Lnd weather. Mr. J~awson met hindrances also in tlie currents, which are naturally very 
stroug in tl1at 1·ieinity. Close watch was kept for opportunity to work~ the bar, but during his Rtay of 
nemly two months he reportH that only three days offered in which a boat could be risked for sounding, and 
t11at during 011e of them tlu•re was a Lreak until the flood tide had run a considerable time. Arrangements 
had been made for <letermiuing the positions of the boat while on the har by simultaneous angular measure
ments at three 8tatiom< on the sl10rPs, wliich wern to he occupied, respectively, by Mr. Lawson, ]\fr. Anderson, 
and Captain Uharlf's F. 'Vim•or, of the qu11rtermastcr'I' department, who had kindly offered his asHistance, 
and who seconded all the effort5 of Suh-As8ixtaut Lawson during the entire working season. At this juncture 
tlie sailing-master i·efused to do duty, and Mr. Lawson was constrained to take charge of the boat, leaving his 
shore Htation unoccupi1,d. 

The hydrography wa& continued until the middle of September, when it !tad embraced about four miles 
of the inside of the harbor, the anchorage in South bay, and part of the north channel, as will be seen by 
reference to the resulting chart {Sketch Ko. 44,) which accompanies this report. 'l'he following is a summary 
of the hydrographic statistics : 

}files run in sounding ..•. - - ............ __ -. _ ... __ . __ ..... _ . _ ...• _ . _ ... __ .. . 
Angles mea1mred .. - - ..... - .... _ ........ ___ ....... _ ..... _ ...... __ ......... . 
N mnber of soundings . - ... - ......•. - ..... - _ .... _ . _ ...... __ ..... _ ...... _ . _ .. 
Arca sounded, {square miles). - •.... - . - . - .... __ .... __ ...... _. _. _ .. _ . _ ... ___ .. 

128 
1,036 

15,230 
24 
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Two lnmdred and eighty-five observations were made with theodolites in detC'rmining the poRitirms of the 
boat when sounding- on the bm·. 

The party <>f )fr. L:1w~o11 rcturuell to their vcf'sel at Shoal \Yat<.:r hay, and went tn f'f'a on 111f· 2Stl1 of 
Septemlier, his purporn \,(;inf!" to ,:top at Koo,: hny. A very hem·y an<l long-continued g-ale m,Hk it irnprncti
cable to do ~o. 'I'lie Fauntl.,roy w·achhl San Trauci~co on tl1e Rth of October, and was then• lai<l up for the 
winter. After discharging bis crew :!'\Ir. Law8on and bis aid took up their office-wmk. 

The embarrassment before referred to in connexion with the charge of the hoat was reliPYr·d by the 
continued kindness of Captain \Yinsor. Under the terms of a loave of absence from the rpmrtennaeter at 
Gray's harbor, he acted as saifo1g-master of the Fauntleroy and conducted the ,·essel to San Frand~eo. His 
unremitting disposition to oblige is specially mentioned by Sub-Assistant Lawson a~ having furthered the 
work of the party. 

:Mr. Lawsou's report contains the following remarks in allw•ion to tl1e character of Grny'~ barbor: 
"The results of tbe work confirm my previous estimation of the n<tturc of the entrance. ThPrc scPms 

to be no well-defined clmnnel acrnss the bar, and thP bar is very uneven and lumpy. Iu one place I found 
nine foct of water on it. Nor is the channel as ~traight as I supposed; it takes a curve to the northward." 
"According to my expe1ie11ce on tlie bar the coan current ahcaps sets to the nortliward. The flood tide 
sets in across the South sands, and iwt in tlie d1a1111el across the bar. The strong ebb tide strike~ thio 
off-shore current and is deflected to the north, thn:;, pn,lmbly, causing the eurve in the channel. 1 estimate 
the off-shore current that rum; acroHf\ the bar to han·. an av<'rage rate of about thre" knotB per hour." 

:Mr. Anderson was detached from the party of Sub-Assistant LawHon on the ;;)1st of October, and has 
since reported in person at the office in 'Washington. He had served in this section from ]\fay, lSGO. 

Tidal ohs<'rvations.-Mr. L. \Vil8on has continued, um1cr the general supen·ision of Lieutenant G. H. 
Elliot, U. S. Engineers, to keep in operation the self-registering tid(;-gauge at Astoria, in Oregon. He has 
also furnished a very complete series of meteorological ob:iervations. 

COAST SURVEY OFFICE. 

J.tlajor rv: R. Palmer, u. s. Topograpltical Engineers, Assistant Coast Surve:_;', n'tained the charge of 
the office until the 11th of April, taking occasional supervision of the division det11ils, while at the same time 
attaehecl to the Btaff of Major Gt0neral ]\f cClellan, aud at interv11ls performing actiYe wilitury duty in the 
army of the Potomac. Since that date the office operations have been directed liy A.,s1stant .T. E. Ililgard, 
the permanent charge having devolved upon him by tlw deatb of Brevet Lieutenant Colonel ]'almer in June. 

The duties of general assistant were performed until Jun<> by A.~sistant Edward Go(J{!fd!ow; since 
that time in turn by Mr. TV. L .. Nlchol.wn and .1l1r . • T. 8. Brar{ford, of whom the last-named had passed the 
fire.t half of the working year in fiel<l service in Section V, which he is now about to i·esurne. He has been 
replaced by J.tlr. C. H. Boyd, who was also of the field party which worked until Jnue on tlw eoast of 

South Carolina. 
The report of Assistant Hilgard, (.Appendix Ko. 11,) and tlie sub-report8 accompanying it from the chiPfs 

of the several divisions, give a general view of tlie occu1iation in each. Though the force of the office has 
been materially reduced since the outbreak of the wai·, it will be seen by the statistics given in the sub
report1:1 that the average of work heretofore done has not been remitted. Ko cl1a11ge in the charge of eitlwr 
branch has occurred within the year excepting in the Drawing division, the charge of which was n·signcd 
by Captain T. J. Lee on the 8th of April, his services having been requested by the Bureau of Topographical 
Engineers. 

I proceed to review here briefly tl1e report of the assistant in charge, referring for further details to the 
Appendix. 'l'he office divisions will be mentioned in tlicir usual order. 

· Hydrographic division.-The details of offiee-work, arrangements in regard to veesels for the parties 
assigned to duty afloat, and an emergency requiring liis personal services for tlrn hydrography of tlie Potomac 
river, have fully tried the energy of Captain C. P. Patterson, the able chief of this branch of the office. At 
certain junctures during the year the requisites for service in connexion with the hlockading squadrons, to 
which reference has been made under the heads of sections, have called for more than usual addrei's and 
promptitude in action. As the instances occurred, the difficulties lmve been met and oYercome with the 
sound judgment that ha:! also directed the ordinary details of his division. 'l'hese have been executed, U:l 

heretofore, chiefly by two draughtsmen. 
Mr. Artliur Balback, principal hydrographic draughtsman, has veri!ied the reductions prepared for 
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engraving. and aL•o t11e soundings on the engraved proof~ of charts and on lithograpl1cd sheets, adding the 
sailing lines and tlrn ro~itions of buoy:;, lwacon~, &c., plotted for the imrpo~e in the division, from data fnr
niohed liy tlu' Light-l1ou~e Boarrl or hy assi"tant~ of the Coast Hurvt'Y· He also verifips the work shown 
by the original liydrographic sheet,;, and tests the nmges of sailing direction" sent in by tht• working partie~, 
as a prt>liminary to ti"' engravi11g of nofrs on charts. In adrlition to the routine duties of the yr;ar, hr' has 
i·evised and made additions to the taLlc of depths at port entrances of the United States, which is given in 
Ap1Jendix No. 5, ancl, a::< ht•retofure, lrn;,; furnisheil information to the hyilrographic aitlR as they were assigned 
to dut.y in connexion with partied afloat. 

JJlr. Louis K.arclier has made the projcetions required for tlie work of the hydrographic parties, and, 
generally. the reductions for the engraver and lithographer from the original hydrographic sheet,,. He has 
as~b;ted in the verification of sounding~ marked on the sheets tumcd iu, and ha~ plotted two sheets of 
Aouu'diugs from the hydrographic journals, in addition to thMc now iu hand of the survey of the Potomac 
river between Georgetown and Alexandria, in which he assi:>tcd Captain I'atter~on during June and part of 
July. The rniscdlaneous duties perf01·mecl have heen, among others, the tracing of cnrveR of equal depth 
for the engraver, anrl the addition of sounrling,; to tracingR from topographical sliet>ts on the full scale. 

Tidal D/1,ision.-T'his has remained under the charge of Assistant L. F. Pourta1es. 'l'he force of tl1e 
division ha,; Leen kept nearly at a minimum, owing to the le'3sened nmnber of observations i·eceived since the 
breaking nut of the rebellion. Iu Appendix No. 10 t11e field return is given of the observations recorded 
within the year, anrl in Appendix ~ o. 11 a report on the office-work and computations. 

1l!r. IL S. Avery bas continued the reduction of tirlttl observations, tabulated the daily inequality for 
8Pveral 8tatinn::<, and has COillj}leted the graphical clecomposition of thm;c made in the Gnlf' of Mexico. He 
i8 now employed in examining the rccorrl of diurnal tides. IJ!Ir. Jolin Downes has read off the sheets from 
the self-regiHtering tide-gaugt•s and reducerl the re,;ults. JI.Ir. P. H. Don<'gan, though still suffering from the 
ill-treatment received at Calcasieu and Kew Orleans, the particulars of which were stated in my last annual 
report, lrni' continued on duty ancl has made V<nious reductions from the tidal registers, besides com11leting a 
catalogul' of tl1e titlal rncmd~ now in tht0 archivr,s. In July ancl August he served as recorder to As8istant 
Schott in fidd duty in Section II. Some of the onlirrnry rcrluctione, anr1 the copying required in the work
of the dfrbion. have uceu performec1 by )L Thomas and S. D. Pendleton. 

Computing Jlir,ision.-Thc charge of work in the computing clivision bas remained with Assistant Charles 
A. Schott, of whos<:> qualification for its import;int duties. l have made repeated mention. When engaged in 
fie, Id 8t>rviee in Section 11 during iiartR of ,July aud Augu~t, the assistant in eharge of the office, Mr. Hilgard, 
dircctt>d the dcttcils of the division. The current ofiice-work ha~ been kept up, though no change has been 
made in the uumlier of computers, which was diminiHhed la8t year. In the Appendix, Nos. 18 and 21 are 
given the reports of ABsistant Schott on ob~ervatioUB adclitional to the duties of the office. In Appendix 
No. 11 will ht> found a cletailed statement of the laborE of each computer. 'They have been in gencml as 
follmrn: Mr. T. TJ-': TVerner has been chiefly employecl in computing triangulationR. ]}Jr. E. l\'ulty in 
reducing magnetic ob~crvations and in making computation~ for time, azimutl1, latiturlc and longitude. lllr. 
Jame.< JI.lain has been engaged, generally, in rrffisint;" astnmomical computations, anrl also in calculations for 
the magnetic clements at certain 8tations. 111r. G. Rumpf hafl been employed in gcodctic computa.tions; in 
extern1i11g the geographical rl'gister~, ancl iu the office a<ljnstmcnt of triangulations. JJir. J. Wiessner bas 
made reductions from the rc:corrls of angle~ in primary and otl1er triangulations. 

Duriug the year the clerical cluties of the division have been discharged in turn by ]}lr. J. E. Dow and 
.Mr. G. J. Pinckard. 

Drawing Division.-Until the 8th of Ap1jl, t11is branch of the office continued under the charge of 
Captain T. J. Lee, anrl since under the ~u1icrviRion of Assistant Hilgarrl, who, a few days after, as already 
statecl, took the general direction of this and of tlic other divisions of the office. In the matter of details 
pertaining to tl1e oversight of the division lie was assistccl by Mr. JV. T. Bright. 'I'he distribution of ~ork 
amongst the clranghtsmcn has been as follow><: Assistant 11'1. J. ltiuClery has added topographical details to 
the photographs taken from original plane-table sheets, anrl prepared the photographs for engraving. Mr. E. 
Hcrgeslieimer has been engngcd in compiling military maps from tl1e sheets of thiR nnd of last year, and in 
making project.ions for others. He ha::< also generalized the details of original sheets intended to be photo
graphed, and executed the lettering for first class m11ps and chm-ts. lllr. A Linde11l.-olil has workecl on topo
graphical and hydrographic reductions, and made projections for tl1e field parties. He has also continued the 
compilation of geographical skctfhcs of the coast, and the addition of details for the progress sketches. 
Mr. L. D. Williams has been engaged on fine reductions of topography and hydrography for copper-plate 
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engraving, and on projections and verification of detail;;. Jiir. 1-L Lindnikoltl has continued the construc
tion of litlmgraphie nmps au<l .~keldws ],y compilation aml 1·11gm.-ing on stone: and has abo worked on re
duetiun8 from orig;iual plane-ta1fo aml hydrogrnphie >'lwets. Nfr. Jc. Fahf'ax ha~ made reduction" of variou~ 
kinrb, imljcction~. and tracings. Jf/r. J. TV lllaerlc/ has executed litl10g1·aphic tracings, and others to 1c 
used in photogrnphy for eugrnving, besides ordinary tracingH and mi:H'c:llaneou8 work. Jlfr. T. Peth1ga{e 
has worked upon miscdlancons maps and tmcings, ancl also a,;sistecl in another hrand1 of the office in the 
distribution of charts and compilation of statio;tics. JJJ,.ssr.,. B. liooe and TV. Friiifax lrnve been employed 
in milking tracings. JJ1r. T. ll. Smith has been engagcd since 1"el1ruary nn tracings and in miscellaneous 
work. 111r. TV. B. Jilclllurtrie was transforred to thi~ division in Augu . .:t, and ha" been emvloyed in plotting 
hydrogra11hic wmk and in inking plane-table sheets. 

Engraving Division.-'l'hc distribution of tl1e details of work in this part of the office has remained 
during the year in chm·ge of 11Ir. Edward TVlwrton. The engraver~ have been em1Jloyed as follows: 
lliessrs. G. JJicCop, A. Rul1e, aucl J. Entlu!if'er, upon topographical details from photographic reduction~; 
JJ1r. Jolm K.u.igld, upon lettering for first.-da'"' charts; J11cssrs. A. Scngtc!Ter, H. C. Erans, A. Blondeau, a11Cl 
.A. :J-Iaedel, upon topogmphy; lllr. TV. Phillips, upon topography aw1 salJ(ling; Jlclr. G. B. ]l[ctzeroth. up()n 
topography, sanding, and ,-iewe for chart~; JJfrssr.v. I-I. S. Barnard and JV: Ogflcie, upon sanding gennally ; 
11Ir. J. C. I{ondrup, upon topograpl1y aml outline c11grm·ing for firBt-class charts; lYie~sr.s. E. A. JJiaerlel and 
lV. Langran, upon lettering and fignres; 1J:Jr. A. Petcrsm, upon topogi'rtp!iy and lettering; Jlfcssrs. R. F. 
Bartle, TV. A. Thompson, and F. TV. Bemwr, upon topog-raphy, rnndi11g, au<l mi,.;cell:meous eugrnving; lllcssrs. 

C. T. l{lakring, J. Cf. Tlrompson, aucl E. II. Sipe, upon lettering and <liagrnm"; am! Jllr. A. Buckle in further 
practice with pu11chcs as HnLstitutes for eut figures to reprnsent 1rnunding,3 on charts. Three plates have bt•eu 

prepared by thill proces~ for publication. 
Plwtograph and Elcctrot!Jpe Din"swn.-Thc details of work doue in this diYision will be found in the 

report of lVIr. George JJlathiot, (Appendix X o. 11,) who has continued in charge. Further improvement has 
been made in the pl10tograpl1ic i1roccss, an cl an important acl Yance in the reversion of tlw colloc1ion plate in 

the camera, instead of the tmcing which is to be reproduced :1~ a gl:ts,; "positfre." The results of experi
ments wl1ich Mr. l\fatl1iot lmH made in }Jhoto-1ithogra1ll1y are al,;o gin'll in tlw appendix. 

The newer applicationi< of t11e photographic vroee,-;~ btve mud1 facilitated the rnisecllane:rns work rP

quired in tl1p office, and e:xteusfre u;;e has hPeu ma<lP of tlwm during thr· past year in j!l"oducing rqpies uf 
maps for military pm·poses. 'l'hif' ]ms beeu donP in addition to the routine work of electrotyping plaw~ and 
pl1otographing for the use of the engraving divioion. 

Mr. David Hinkle, the intelligent and efficient assistnnt of l\Ir. l\lathior, has been const:i.ntly employed 
in the <livii;ion. 

Litlwgraphing Division.-TI1is division, which was organized and added to the office establi~hment during 
the month of l\fay, 1861, to meet the increased call~ for chart,; arising· out of the exigeneies of the war, ha;; 
been continued in active operation under the charge of lrlr. JV: L . .A'iclwl.<on. 

Be;;ides the printing of a number of charts from transfers, in ordPr to assii't the issue from the co11per _ 
plate presses, nrnuy impression,; have been taken from original drawing~, BOID(' cngr11ved or dmwn i:pon Rtone, 
and others transferred by tlw ordinary lithographic process. The l"f'fjnircmcnts of thP "\Y ar and Navy Depart
ments have been promptly met. On the two lithographic 1iresseE nearly thii'ty-one thousand co1iies of charts 
and sketches have been printecl during the year ending with October, and assfatancc has been rcmdcred in special 
cases for the use of the "\Yar Department by the rapid duplication of the detail:> of military maps and sketches. 

The preparation and distribution of lithographed descriptions of the coa~t have been continuc<l. Of the 
edition now on record, three hundred and eighty-five copic8 with accompanying charts han· ht•cn furui:<hed to 
officers of the army and navy, in command of exp<·<litions, Rince the commcncem<'nt of their is~H(' in Augu~t. 
1861. Appendix No. 11 shows in full detail the oporationR in this branch of the office. 

Jiliscellanerm.• Di.1Ji.Yion.-Tl1e duties connected with the oversigl1t of the copper-plate_ and litlwgrnphic 
printing, and distribution of maps, charts, and sketches, and tl1c distribution of the annual reportB, h:n-e also 
been discharged by 'Mr. Nicl10Json since the 1st of ,June, when Assistant Edward Goodfellow, who Jmd the 
charge up to that date, was assigned to field service. 

The demand for maps and charts fo1· the use of the army and na,·y having increase<l more tlrnn sm7en
fold within the past two years, has called for great actfrity with tlie limite<l means at onr di8po;oa] for keepi11g 
up the ~upply of iwinted shl·ets. '.I'he detaill'd report of .Mr. Nid1olf;on p.ppendix lio. 11) f'how,; tlmt over 
fifty-one thousand copies of rnavs, charts, and skt'tcl1e~ have been printc<l within the year, au<l tlwt more th<m 

c s !) 
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forty-four thousand of them .have been distributed, the greater part (about twenty-si:x: thousand) through the 
naval obi"C'r>atory, and tl1<' others to officers of the army and naYy, the government department&, to captains 
and pilots in tlll' transport service, and, with lhe di~crimination alluded to in my report of last year, to loyal 
citi~ens. 

Of 8pecial topogrnpliical sheets of the vicinity of Washington, which for obvious reasons liave not been 
either engraved or lithographed, about a hundred photographic copies have been furnished from the office for 
the use of tlie corps of engineers and 11rincipal commanders of the army. 

The superYision of hydrog-raphic details in the office, and the anm1gcment8 in regard to the vessels of 
the survey, have been, as last yeai·, under the able charge of Captain C. P. Patterson, hydrographic inspector, 
whose unremitting .:_,xe1·tions in the public service are worthy of all praise. 

The 8ervices of tlw go1eral disbuniing agent, Samuel Hein, esq., have been continued with his usual zeal 
and fidelity. · 

'l'he ckrical services in the office of the superintendent have been acceptably discharged, as heretofore, 
under the dirPction of TV. TV. Cooper, c.~q., and the clerical duties with the superintendent in the field, which 
have l1ecn unurnally intricate and onerous this year, have Leen most thoroughly and zealously performed by 
~ll'Ir. J. T. Hoorer. 

ReR11ectfully suhmittecl hy 

Hon. 8. P. ('HASE, 

Secretary of tlie Treasury. 

A. D. BACHE, 
Superintendent United States Coast Survey. 



 

APPENDIX. 

APPENDIX No. 1. 

Distribution ef the parties ef the Coast Suuey upon the coasts ef tlle United States duriug t1te surveying 

season ef 18G1-'G2. 

Limits of sections. Parties. 

SECTION I. 

From Passamaquod- No. 
dy bay to Point 
Judith, including 
the coast of Maine, 
New Hamp~bire, i 
Masoachus~tts,and I 
Rhode Island. I 

I 
I 

I 

2 

5 

6 

7 

Operntions. Persons conducting opcm
tions. 

Locidities of operations. 

------ ------------------

Triangultition _____ i F. l'. ·webber, sub-aesistanL 

Tria.ngulation _ G. A. Fairfield, a1sistant ___ . 

Tria.ngulation -----: ft C. l\1cCorkle, sub-assistant. 

Topography ••••••• [ W. H. Dennis, sub-assistant. 

Topography. _____ _! Clevelllnd Rockwell _______ . 
! 

Topography •••• ---\ 

i 

Charles Ferguson, sub-assist.. 
ant. 

Topography _______ C. T. lardella, sub-assistant. 

Secon<l:tn· triangulation of the c 0 ast of 
l\faine: from 3fachi<i' ba~·, south ward 
and westward, to Pig-t:on Hill, including 
Enio;lishm1tn's bav. Clrnn<ller"" River 
hay", Indian river: and Pleasant river. 
l ~ee also ~ection III ) 

Secondary triangulation enrbmciug Isle 
an Hm1t ba.y. Eggemnggin Ilf~ach, and 
the adj teent i"laud8 between Ut. llesert 
and Peuobscut bay. (See also i:iecti0n 
YI) 

Tri1mg11lation ahove Belfast a.nd Ca..,tine, 
nearly completing the preliminary 
work in Peno\J,cot bay, and including 
the shores of Bel fast. w ,. and the mouth 
of the Penobscot ri Yer." 

Shore-line suney of Eastport harbor com
pleted, including EHstport or Moose 
island, in Pa~smnaqnoddy bar; shore 
of Johnson's bm· and of tbe St. ('roix 
rit•er traced froui its moutb up to Pleas
ant Point: that of tile western side of 
Campo Bello iHhtnd frac<'.!; and that of 
Lubec Neck sun•eved s .. uthward to 
embrace West Qu.;ddy Ilead. (See 
also Section Y.) 

Eastern shore of Fn•nchman's bay em
bmcing the coast of MaineiromJ:mes's 
Cove to Winter H1ubor, and nwHt of 
the islands between tbe coast and lilt.. 
Desert bland. (See also Section V.) 

Planc-t<>blc snrvev of the ohores of Ten
nant'• lutrlmr, \\'becler'N hay. and Looi:; 
cove, including Crescent, Cla1 k';;, an<l 
other islands; and em bracing the west· 
ern shore of Penobscot bow from y, [! 
Hill, southward, to Back's N eek. (~ee 
also Section III.) 

Topography nearlJ• wmplete<l be~ween 
the Slreep•eot anci Kenne bee nnrs, 
by shore-line and detailed survey of 
the lower pa• t of P.a~k river, Hobin 
H•wd ·s cove, Hall's bay. and Little 
Sheepscot river. (Sec also Section VI.) 
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Lhnits of i.:;(:ctiun~. rartius. 

SECTION!
Continued. 

No. 8 

9 

10 

11 

12 

13 
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APPENDIX Xo. 1-Continued. 

·---------------------·--------

Opewtiom;. PersiJns conductiug uvcra
th;us. 

I 

Topogrnphy .•••••• ; A. W. Longfellow, assistant.! 
I 

Plnne·tablc rccon- F.W. Dorr, sub-assistant; H. 
nai8sance. W. Luugfclluw, airl. 

Topogmph~·------·j H. L. Whiting, assistant •••• ! 

Topography._ ••• 

Hydrography 

Hydrography _ ---· 

A. M. Harrison, assistant; 
H. W. Bache, aid; F. A. 
Lucher, aid. 

I•'. H. G crd~s. assistant; C. 
Fendall, sub-a~sistant; 'l'. 
C. Bowie,aid; F.H.Gerdes, 
jr., aid. 

Edwanl Conlell, L. L. Nich
olson, L.A. ~cngteller, J, 
A. Sample, aids. . 

Loc.:alitic:-; uf op~1~ttiuui:>. 

Deta!led survey of the shores of Yan11outh 
H.11<1 Fre,,po~t. rivers, and of \Volf's 
Neck, in tbe upper part of Ca8co bay, 
Me. (See ah;o Section III.) 

Reconnaissance for defensive purposes, 
aud rna11pin,~ of the en virnri~ and ~outh
en1 approach~s oi the city of Portland, 
l\le. (See also Section III.) 

Special plane-taWc survey of Coa8ter's 
Harbor island and of the adja<:ent shore 
of N[trraganse-tt llay from the environs 
of Newport, northward, to include Cod
cHngton cnve, at1d ea~tward t.o 1\Iia.11-
tonomy Hill, and other details. (Sec 
also Sections U and III. ) 

Plane-table survey continued on the 
islands of Narragansett bay, including 
parts of Connanicut and Dutch islands, 
with Tavlor's cove and Dutch !&land 
lrnrbor; ·anr1 shore-line survey of Pru
dence, Patimtce. Dyer1 s 1 Gould, and 
other islands. (See also Section III.) 

Soundings complctcct between the Sheep
seot and Kennebec rivern, including 
1Yi~r,as...:;;;et bay 1 Mont.H~ag l1ay

1 
Great 

and Little Hurl Gate, Little rivH, and 
Robin Hood's cove. (See also ~ection 
VIII.) 

Hydrography of Casco bay extended hy 
soundings east of Crotch and Jewel 
falands to Mark Islaud ledge; anct from 
Harpswell Neck to the main shore, 
westward, 1thove Cousin's and Whale 
Boat islands, and as far as tbe mouth 
of Freeport river; Yarmoutb and Free
port rivers sounded; supplementary 
sounclin gs made in the vicinity of Peak's 
and Ban;;,;s's island•, and between 
Trundy's reef and Portland Read. 

14 Hydrography • --- - Henry Mitchell, assistant; C. SoundingRcontinue1lin Narragansett bay, 
R. I., from Half Way rock, southward, 
to a point below Goat Island light, in
cluding the approaches to Newport 
harbor, and hydrography of the west
ern paE<Sage in the vicinity of Dutch 
island. (See also Section IV.) 

SECTION II. 

From Point Judith , 
to Call" Henlopen, [ 
iocludiogthc cvast · 
of Connecticut, N. 
Ymk,New Jersey, 
Pennsylvania, and 
part of Delaware. 

l 

Magnetic observa
tions. 

L. Bixby, C. P. Dillaway, 
P. Frazer, jr., aids. 

Samuel Walker, (part of sea
son,) R. H. Talcott, (part 
of season.) 

Determination of magnetic constants con
tinued monthly at Eastport, Me. (See 
also Section VI.) 

Tidal observations. R. H. Talcott, T. E. Ready.. Series of tidal observations continued at 
Eastport, Me., with self-registering and 
staff gaug<>s ; and at Charlestown navy 
yard, Mass., with box ga.uge and self
registering gauge. 

Geodetic,aslronom- i 
iml, and mag- [ 
netic ohserva- J 

tions. ' 

A.D. Rache, superintendent; 
G. W. Dean, a.."llSi•tant; Ed
ward Goodfellow, assist
ant; R. F.. Halter, sub
aseistant; S. H. Lyman 
and H. :M. De Wees, aids, 

Mount Tom, Hampshire county, Mass., 
and Sanclfont Station, in New Haven 
county, Conn., occupied for <'onnecting 
the primary h1se on Epping Plains 
(Hectiun l} with that on Fire island. 
Observations made at both stations for 
latitude, azimuth, and the magnetic 
elements. 
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APPENDIX No. I-Continued. 

---·- -------·-----------------------·- -----------------
Limits of sections. l'arties. Operatiolls. Persons cunducting opera.

tiuns. 
Lucali ties of operations. 

SECTION JI-
Continued. 

SECT.ION III. 

From Cape Henlo
pen to Cape Hen
ry, including tbe 
coast of part of 
Delaware and tbe 
coast of Maryland 
and part of Vir
ginia. 

No. 2 Triangulation··-·- W. 8. Edwards, f'Uli-as"i't· 
ant; lf. H. Dietz, aid. 

3 Triangulation .•• _. Edmund Blunt, assistant; A. 
T. lilosman and A. R. 
Fauntleroy, aids. 

4 Triangulo.tion • • • • . John Farley, assistant ••• 

5 Topography .••• _.. II. L. Whiting, assistant; J. 

6 Topography and 
hydrography. 

W. Donn, aid. 

.John :i.r~chan. snb-assfatant; 
W. W. Hanliug and C. S. 
Hein, ai<IB. 

Triau~ulation of Connecticut river ex· 
tended upwards from Goodf<peecl'>< land
ing to Higi;anam. (Sec also Section 
Y.J 

Triangulation on the eaBt sine of Hndson 
river, in the vicinity of Hllinelieck and 
Poughkeepsie. · 

Redsion of trian;rnlation on the coast of 
New Jersey from ,_hark river, south
ward, to Green island. 

Supplementary topog-mphy between 
Flushing and Jamaica., L. I .. and de
tails cxkndcd westward to the envi
rons of Brooklyn, for corr1pl€~ting the 
now edition of the dia.1 t of l"Pw York 
harbor. Pl 11llc-tabk survey of the 
llmhon river exteuded ou tf1e t!'1'tem 
sllk fron1 Tn.rrytown, northward, to 
Croton river, including ~ing- 8ing and 
other village•. (S~e also Sections I 
and III.) 

Shore-1ii;e survey extcnd~d to Coxsackie, 
and soundiag·s continued in Ilull5vn 
river, upwaHh;;, fro1n Tivnli tu Four .. 
Mile Point. lrnlow Cox•ackie. (See al"o 
Section YIII.) 

7 Hydroi;raphy •••• _ George Davidson, assistant.. Specfal hydrog-rnphic examination made 
in thl! vicinity of Pea. Patch bland, 
Delaware river, and ,k,·elopment of 
cliang-es l)y comparison with pn·,·ious 
surveys. Lines of level run on Leaµ;ue 
island, and at Red Banl;, N. J. (See 
also Section VI. ) 

8 Magnetic observa
tions. 

C. A. Schott, nssiHtant; P. H. 
Donegan, aid. • 

Tidal observations. R. T. Bassett •.•••• 

2 

Triangnlu.t!on and 
topography. 

Topography_ •••••• 

Topography •••••• 

Fairman Ro11ers, acting as
aFsistnnt; H. L. Whiting 
and A. ·w. Longfellow, 
ai;::~istants; F. P. WeUher, 
Chas l<'ergueon, John Me
ehan, and R. E. Halter, 
sub-assistants; Chas .. Hos· 
mer, aid. 

John Meehan, sub-assistant; 
Charles Hosmer, W. W. 
Harding, and F. A. Lue
ber, aids. 

Charles M. Bache, sub-assist
ant. 

Ma~netic elements determined at Pbi]a. 
detphia, at Harri8burg, near Browns
ville, at Eric, and at Willin.msport, 
Penn' a.; n.nd at Bath, N. Y. (See also 
Section Ill.) 

Ob•crvat.ions contimwil at the Rt.iitirm on 
(-;overuor's island, ~-ew York harbor, 
with self registering tide gauge. 

Triangulation anil plane-table RnrV•'Y of 
the b11nks of the Potomac compkted 
from Blakiotone island to W a.shin~
tun, 1t11d joined with the topogmphirnl 
survey of the District. of Col urn bia. 
(See also Sections 1 and II.) 

Detailed survey of the em·irons of \Yil
liam•pmt, Md., for military purpo8CS. 
(See also Sections II au<l YIII.) 

Topogr•phy for military use of the ground 
north and west of Bladensburg, Md., 
along the line of the District of Colum
bia. 
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APPENDIX No. I-Continued. 

- -- ---- -~--- -------

Limits of sections. Parties. Operations. Pernons conducting opera
tiom:;. 

Localities of operations. 

SBCTION Ill-
Continued. 

No 4 

5 

6 

7 

8 

Topography ••••••• J. G. Oltmanns, sub-assist- i 
ant. 

Topography •.••.•• T. \V. Robuius-----------· 

Topography ..••••• H. L ""hitiog, a8si•tant; C. 
M. Bache, sub-as.istar t. 

Topography .•••••• : C. M. Bache, snh-aesistant; 
T. W. Rub bins, t\id. 

Topography_ •••••• , F. W. Dorr, sub-assistant; 
J. W Dunn, aid. 

9 Verification of to
pography. 

A. M Harrison, assistant; 
H. W. Bache, aid. 

10 

11 

12 

13 

14 

Topography --- . --i 
! 
I 
! 
I 
I 

CharlPs Hosmer; F. A. Lue
ber, aid. 

Topography ••••••• ! A. :U Harrison, assistant; 
H. W. Bache and F. A 
Lueber, aids. 

Hydrography ••••• Lieut Comg. T. S. Phelps, 
U. S. N., assistant. 

Hydrograpby _ • _.. C. P. Patterson,bydrograpbic 
inspector. 

Special service ••••• Lieut. Comg. T. S. Phelps, 
U. ~- N., assistant. 

Plane-table survey commenced of the site 
and approaches of Fort Lincoln, and 
other defensive works, near Washing
ton city. (See also Section VIII ) 

Ex:fon,ion of the topographical finrvey in 
Fairfax county, Ya., from Falls Church 
towards Fort Marcy and Lewinsville. 

Topo[rmphy of i\lanass~R Junction, \a., 
audits vicinity, indudin~, with ot.he1· 
surface details, the intrcnchments 
erected in 1861. (See also Sections I 
and II) 

Plane-table survey on the north side of 
the Rappahannock rivllr, opposite Fred
ericksburg, including Falmouth and its 
environs, and the roads leading to 
Belle Plain and the upper part of Poto
mac creek. 

Special topographical service in the army 
of the Potornac, 011 the pen1ni;ula., be
tween York and James rivers, includ
ing local ~urveys and general recon
naissance. (See also Sections I and II.) 

Line run with the plane.table from the 
upper sea-coast of Virginia to the bead 
of Pocomoke •ound, connecting tho 
survey of Chincoteague bay with that of 
the Chesapeake. (See also Section I} 

'ropographical survey of Drnmmondtown 
and its vicinity, for military purposes, 
embracing al8o th<' surface details of 

.Accomac county, Va.., eastward a.nd 
westward, to junctions with former 
plane-table surveys of the Atlantic 
coast and shore of Chesapeake bay. 

Special plane-table surveys of redoubts, 
forts, and intrenched ca.mp• on the 
banks of Elizabeth river, Va., and in 
the neighborhood of Norforlk; showing 
also the condition of the navy yard in 
June, 1862. (See also Section I.} 

Hydrography of the Potomac river ex
tended upwards from Blakistone island 
to the vicinity of Indian Head, includ
ing the development of the Kettlebot
tom shoals. (Seo also Section IV.) 

Hydrographfo survey of the Potomac from 
Alexandria to Georgetown, Including 
the F.m;tem Branch to the vicinity of 
tho navy ya.rd. 

With North Atlantic blockading squad· 
ron before Yorktown, Va. ; in York river 
and its btanchc•; extended reconnais
sance up the Me.ttaponi river; and guard 
duty at West Point. (See also Section 
IV.) 
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Lirnits of sections. Partieo. Operations. Persons conducting opera
tion&. 

Luca.1 itie~ (•f v perations. 

SECTION JJI
Con tim1ed. 

SECTION IV. 

From Cape Henry to 
CHpe Fear, iri~uct. 
ing part of the 
coast of Virginiii 
and of North Car
olina. 

SE<,'TION v. 

FTOm Cape Fear to 
St. Mary's river, 
including part of 
the coast of North 
Carolina, and the 
coast of S. Caro
Ii na and Georgia. 

Ko. 15 Hydrography - ---- A. M. Harrison,. assistant; 
H. W. Bache, aid. 

Ma!!netic observa
tions. 

C. A. Schott, as•istan t ; P. 
H. Donegan, aid. 

HyclrowaJlhic resun·ey of Metomkin in
let. Ya, includiug alco Metomkin bay, 
and development of dmnges in tile 
shor~-line of the entTance fur military 
purpo:o:-es. Huoys set to nun k tht- chan
uel into the inlet. 1.'3ee also Section I.) 

~Ia.gnetic declirnltion, dip. and intcn~ity 1 

and iristrnrnerita\ coni::tant~ determined 
at the station in Washiogton, D. C. 
(:-<ee also bcction II ) 

Tidal observations_ ~I. C. King ........... _ .. ___ ..... _ .. _' Sclf~rcglstcring ti11e gaup:e contin11<:!d in 

1 HydTOgrapby Lieut. Comg. T. S Phelps, 
U. S. N ., a.ssistaut. 

2 Physical survey __ •. Henry Mitchell, assistant. 

3 

4-

Special service and 
hydrography. 

Topography nnd 
hydrography. 

Triang-ulation, tr>
pography, and 
hydrograpby. 

A. S. Wrufaworth, assistant; 
H. Mitchell. assistant: 
Edw"d Cordell, C. P. Dilla
way, and L . .A. Sengtelier, 
aidR. 

.Albert Boschke, acting ru;. 

sistant; :E. H. Courtenay, 
aid. 

C. 0 Ilnutelle, as,istant; 
C. H lloyd .• J. S. Bradfonl. 
H. W. Longfellow, C. L. 
Dixby, aids. 

2 Topography ______ • Cleveland Uockwel1----

operation at OlJ Point Comfort, Va. 

Complete hrdrogrnphic resurny of Hat
terd.8 inlet.. including Hs approaches 
frmn s-eawanl and the channP]s lead]ng 
into Pamplico souud.'" (See also :Sec· 
tiou Ill.) 

Observations on the tides nnd currente at 
Hattera" inlet, N. C., with reference to 
their effect in changinp;- the shore-lines 
outside and inside of Pamplico sound. 
(i"ee also Section I ) 

Special service at Htttteras inlet with 
North Atlantic hlockading w111adron. 
Hydro~raphy of Oregon ililet, a11d 
li)·drographic reconnah::sancc in N cuse 
riYer, N. C. Stakes set to mark the 
f'hamie1 and buoys placed on the Mid
dle Ground. (See aim Section I.1 

Silore-line survey to determine change8, 
and hydrographic resurvey of the en
trance. npproach<'s, and harbor of Beau
fort. :"/. C. 

Special and gt'lH~ra.l f:Crvire on the coast 
of flout h l'arohaa and Georgi-t, with the 
~nuth Atlalltit: lilock!lding "qn<1.dron. 
Sounding,; made and buoys 8et on Hat
tlesnake shoal. Recou1abs,mce and 
direction of E·mrvey-inll:' iuirties in sound
ing Stono inlet and its branches; in 
North Edisro river; St. Helena smm<l; 
Port. Uoyal sound, including Broad at1d 
Ren.nfort rivers an<l their tributaries; 
Skull creek and Calihogn~ sound, S. C.; 
Tybee roads; Was&'tW sound; and St. 
Simon'H tmund, Ga. ; and Fernandina 
harl.Jor, Florida. Buoyi; set and deter
mined in position at these entranC<'s. 
Hydrographic changes ascertained and 
sailing direction• furni~hed for new 
editions of the harb-0r charts. 

Shore-line •urvey for military purposes 
of Stono, Folly, and Kiawah riYers, a11tl 
of John's, Jamefi''s, Cole's) Kiawah, 
itnd Folly islands, iuclndiug th~ in
trencbmmits found on their hanks. 
Topographical surv.,yuf tile inside 8ho1 e 
of Port Roya] island, and of part of 
Broad river,' S. C. (Sec also Section l.) 

o Superintendent's Report for 1861, page 44. 
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APPENDIX No. 1-Continned. 

Limits of i.;ection.s. Parties. Operations. i Persons condu\'ting opera.- Localities of operations. 

SECTION V
Continued. 

SECTION VI. 

From Saint 1\Iarv·s 
river to S,-\!nt 50-
scph'H tmy, includ
jng- the eastt!fll 
and part of the 
western coast of 
the Florida pen in- i 

snla. and tbe Flo
rida reefs and keys 

SwTION VIII. 

From Mohilc bay to 
Vermilion bny, in· 
eluding tbe coast 
of A lab 1ma and 
l\Iis:iis~ippi, n.nd 
part ot the <"Oast 
vf Louisiana.. 

SECTION X. 

Western coast of the 
Unit'il<I States from 
the loian OiN1;0 

boundary to the 
forty-second pur
allol, including i 
the coast of Cali- / 
fornia. ! 

' tions. 

No. 3 Topography ••••••• w·. H. Dennis, suh-assistanL Shore-line survey for military purpose• of 
Bt;aufort river, S. C., anrl of the upper 
1m,rt of Broa<l ri\'cr, iucludi.ng Archer's 
creek and Cowau creek. (See also Sec· 

1 

tiun I) 

4 Bydrography ••••• 
1 

W. S. Edwards, suh-assistanL
1 

IIydrography of Rtono, Folly, and Kiawah 
rivers, a.nd suppJementa.ry soundings in 
Broad and Beaufort rivers, S. C., includ
ing the channels of Archer's an<l Cow au 
creeks for military purposc8. C()mplcte 
hydrogmphic survey of Skull creek an<l 
of Calibogue sound. (See also 8ectiou 
J[.) 

I 
I· 

I 
i 

Hydrography _____ : 

1\Ia.gnetic observa. 
tiuus. 

l 1 Hydrography and 
speda.l service. 

George David5on, as~ie.tant ; 
G. A. Fairfield, assistant; 
C. T. Iardelh• and C. Fcn
dall, sub assbtants; A. T. 
Mosman, L L. !\kholson, 
and A. R ~'auntkroy, 
aids. 

J. G. Oltman~s. sub-assist. 
ant, (part of season ;) 
l<'. E'. N cs, sub-assistant, 
(paTt of season ;) Samuel 
·walker. 

F. H. Gerdes, assistant; J S. 
Harris, 11cting 3lll3iotant ; 
J. G. Oltmanns, sub-as
sistant; T. 0. Bowie, aid. 

2 Topography ••••.•• ,fohnllfcchan,suh-assistant; 
R l\I. llaehc, assistant. 

1 Triangulation __ 

i 

W. E. Greenwell. assistant; 
J ulins Kiuchc loe, aid. 

Hydrography outside of Florida reef 
abreatit of Opper l\lat!:umba. Key, and 
extending southward and wcstwar\l to 
a junction with formet WOl'k al>reast of 
Lower hlat>icumb<> Key. (Sec also 8cc
tions I and I!.) 

Differential obsen--ations for the thr(>e 
magnetic elements continued l>y pho
tography, and absolute determin>Ltions 
made monthly. (Sec also Sections I 
and Vlll) 

Special service and determination of pooi
tions by triangulation near Forts Jack
son and St. Philip, Mhlsissippi Delta. 
Southwest PaElS of the Mississippi 
sounded out and buoys set to molrk its 
ch••nnel. Sailing directions furnished 
and g€nera.l service with the Weste• n 
Gulf blockading squadron. (Sec also 
Section I.) 

l'la.ne-table snrve} s for military pnrprrrns 
of the ground commtLnded by the de
fensive works erected at St. Louis, Mo., 
in 1861. (See also 8ection II.) 

Trianp;ulation of Ba.IP Clemente islan<l 
lS<inta Barbara channel) completed, 
and that of the coMt of California b.,
tween 8an Pedro a.nd Point Dwna. 

2 'I'op,gra.phy ______ -i W. M.Johnson, sub-assistant. J Ple.ne.table1mrveycontinued of the shores 
of Half Moon b&y, Cal. 

3 ! Topogmi:ihy _______ A. F. Rodgers, assistant; 
David Kerr, aid. 

, Topography completed <>f the •horn of 
Tomales bay. Cal., and complete plane· 
table survey made of the shorrs of 
Bodega bay. 
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tious. 
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Localities of opera.tions. 

SP:CTHlN X
Continued. 

1 No. 4 I Hydwgrapl1y . ---- Commander n. F. S"nds, u. i Hydrographk survey of Brnlega. hay a,ud 
roadstead, ancl of the co,.st of Cali
fornia between it and the bar of Tamales 
b:i.y. Hounding~ n1oi(k in Ka.rquin.Ps 
str<iit. between Benicfa. and Martinez. 
and at the ju11ctio11 witi::t Marn IHland 
strait; nnd de\·elopmcnt of the har arnl 
shoal water off l'oint 'Wilson in San 
Pablo bay. 

SECTION XI. 

S. X., assiste\nt. 

1 Tidal observationF_ A. Cassidy, H. E. UhrfandL_ Regular series eontinued with self-rPgi~
tering- tide-gauges at San Diego and Sau 
Francisco. 

From the 42d paral- ,-------- Hydrograpby 
lel to the IJorth- \ 
western boundarv 

James S. Lawson, sub-assist
ant ; A. 'l'. l\1osman, aid, 
(part of se>isrm ;) H. An
derson, aid. 

Soundings further extended in Koog bay, 
Oregon. and h.ydrographic survey corr1-
ntt>11ct>:d of tta ... bar antl entrance of 

Gray's harbor, '". T. of the United 
Rta,tes, ilicluding 
the coast of Oregon 
and that of Wash-
fogton Territory. 

cc; 10 

Tidal observations_ L. Wilson------·----·---· Observation< continued at Astoria, with 
st1f~registcring tid,__~-gauge. 

----------·--·------·-·---·-··-·--·-·-··-·-·----------··· 
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APPBXDIX No. 2. 

Information furnislttd from tJ,c Coast Sun,ey <dficc by tracings from original sl1.eets in rl'pl!J to specia7 calls 

during tlie year lSGl-'62 

Date. Names. Data furnished 

1861. I 
Nov. 6 Navy Deportmunt _ --- . __________ --- --- ___ . j '!'racing of tl1e topogrnpl1y of the coast of ~orth Carolina from 

[ Cape Hatteras to Oernooke inlet. 

Captain R. F. Loper, U.S. A----------·---··. Tmcing from the hydrographic resurvey of Hatteras iulct, N. 

3 

' C., ( 1861.l 

Brig. Gen. John G. Foster, D.S. A------ ----1 ·fmcings from the hydrograpbic nnd topographical sheets of 
, Hoanoke island and vicinity, N. C. 

1862. 

Jan. 4 ------------do •••••••••••••••••••••••••••. Tracing of the shore-line of the coast of North Carolina 

i 4 !-------- ____ Jo .••• ________ • _______ --------

•••••••••. do •••••••••••••• ·---·--··-----

1-200,000. 

Tracings from the l1ydrographic and topographical sheets of 
Roanoke island and vicinity, N. C. 

Tracing' from topographical sheets, coast of North Carolina . 

Feb. 12 Brig. Gen. Seth Williams, U.S. A .•••••••••. Tracings from reconnaissance sheets of White Hou~e Point, 

l\Iarch 21 

17 

17 

18 
18 

18 

20 

15 

16 

26 

Lower Ced~r Point, and Mathias Point, Potomac river. 

Brig. Gen. Joseph G. Totten, chief engineer, Tracing from hydrographic sheet of Casco bay, Me. 
U.S. A. 

Com G. J. PendcTgrast, U. 8. N___________ Hydrography of the Delawarn river, ahove Fort Mifflin. 

------dO-------------------------- Hydrography of tlw Delaware river, below Fort :liiffiin. 

Hon. Henry Ingalls, Maine-- •• _____ •••••• ___ Hydrography arn1 topography of the SheepRCot river, Me. 

Rrig. Gen. \V. B. Franklin, 'G. S. A---------- Tracing of the topography of the Pocosin river, Chesapeake 
bay. 

Lieut. Col. J. N. Macomb, corps of topograph- Tracing from topographical sheet of the city of Richmond, Va. 
ical engineers. 

····-·------do ••• ----------------------·-· Tracing from hy<lrogTaphic and topographical sheets of the 
Appomattox iher to Peten;\mrg, Va. 

Hon. P.H. Watson, Assistant Recrctary of War_ 

John A. Clarke, esq , Philadelphia .••••• ·---- l 

Col. Andrew A. Humphrey•, corps of topo-1 
graphical engineers. 

Lieut. Col. J. N. ~lacomb, corps of topographi-
cal engineers. 

Tracing of the tnpogrnpby and hydrography of Sewell'sPnint, 
Hampton roads, and vicinity, Va. 

Topc•graphy of Lcckwood's Folly inlet and vicinity, N C. 

Topogmphy of Yorktown an<l vicinity, Va. 

Tracing of the topography of Fredericksburg and vicinity, Va. 

29 Col. nicbard Delafield, corps of engineers •••••• Hydrography anti topography of the vicinity of Fort Schu~ler, 
N. Y. 

Mt1y 7 War Department --· _. --- •••••••••••• ___ • _. Trn.cing of the plane-table survey of Richmond, Va. 

.Jnne 

12 

12 
20 

14 

14 

14 

Bowdoin, Larocque• & Barlow, N. Y •••••••••• 1 

I 
_____ •••••. do __________ --- -----·_------··I 
Hon. Benj. Stark, Washington, D. C·--·--··--11 

Unitctl HtateR dietrid attornty for the southern , 
district of New York. I 

Chnrles Ha"tinµ-s, consulting engineer, Brook- I 
lyn navy yarrl. 

Navy Department •.••••••. _. __ ·----------· 

8hnre·line of the Rio GranC.e river, Texas, with six, twelve, 
aud eighteen feet curves. 

Geographic"! positions month of the Bio Grande river, Texlll!. 

Shore-line of the Rio Grande river, Texas, with six, twelve, 
and eighteen feet cm-vcs 

Tr"dng •bowing Rhore-line. soundings, and currents in the 
lfost river, near the Brooklyn navy yard. 

T1 acing showing shore-line, soundings, and currents in the 
East 1iver, near the Brooklyn navy yard. 

Topop:raphy and hydrography of League island and vicinity, 
Delaware river. 

18 ••• - •• ·-- •• do. --- • -·- •••••• ---· •• -··- -- •. Ilyilrography of the upper watPrg of Sfono river, S C , and of 
the inland passage l>etween Charleston and Savann11h. 

21 ••••••••••• do .•••••••••• _________ ---····· Tracing of the hydrography and topography of tbe Delaware 
river from the Philaddphia. n1<vy yard to Fort Milt'lin. 

July 8 Mnj. Gen. George B. McClellan, U. S A ••• __ - , Tracing of the pfane-table survey of James river from Barri· 
I son's l'oint to Cnrl's Ne,-,k, Va. 



 

Date. 

18fi2. 

July 

August 

9 

11 

17 

17 
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Nawes. Data furnished. 

Maj. Gen. George B. :!.lcClellan, U. S A, _____ _i Tracing of the plalle-table survey of James river from Curl's 

Brig. Gen. Alldrew A. Humphreys, U. S. A ___ _ 

Hon. Henry May, Maryland _____ ·-·---··----

I 
Brig. Gen. Andrew A. Humphreys, L. S. A----l 

i 

Neck to Falling creek, Ya. 

Tracing of the James river survey from Kin14land's creek to 
.Falling creek, including site of Fort Darling, Va. 

Topography of St. Michael's river, with part of Thirdhavcn 
creek, Md. 

Topography and liydro!naphy of .James river from Sandy 
Point tu llarrison's ba.r, Va. 

:: , ____ :::::::::::::::::~:~:::~::~:::~~::::::! Topogrnphy of James rfrcr from Curl's Neck to Wilton, Va 

Topography of James river from Curl's .~hock to Cogain's 
Point, Va. 

21 ' i 
Hon. G. V. Fox, Assistant Secretary of theNa,·y. T acing of pa.rt of Narragansett. hay, R I. 

8 : . - --- • -- -- __ do_----· -- • _ -- ••• - • ----- •• ---·' Hydrography of Potomac river from the entrance up to Indian 
Head. 

8 Col. Richard Delafield, corps of engineers----- Topogrnphy and hydrography of the vicinity of Castle Rich
n10nd, N. Y. 

8 Navy Ya.rd Commi,.;ion --------------------, Hydrography arnl topography of League island and vicinity, 
Delaware river. 

14 ---··------dO--------------··----------·· Hydrogmpby and topography of New London harbor and 
Thames riYt.:r, Conn. 

14 Brig. Gen. H. H. Lockwood, U.S. A--------- Topog-raphy of part of Acromac county, with bydrography of 
Mdomkin inlet and Onancock creek, Va. 

16 Brig. Gen. Andrew A. Humphreys, U.S. A .••• Topogmphy of Appomattox river from City Point to Peters
burg, \ 1a. 

20 Col. Ilichard Delafield, corps of engineers---·- Topography and bydrograpby of Willets Point and Yicinity, 
L. I souml. 

Sept. 1 Lieut. Col. J. N. Ma.comb, corps of topogra.phl- Topograph}' of the left bank of the Rappahannock river, Va. 

Oct. 

cal engineers. 

------------dO--------"------------------· TraciDg of a reconnaissance of the roads near Fredericksburg, 
Va. 

22 Navy Department-·-··------------------- Hydrogmphy of the resurvey made in 1862 of Beaufort bar· 
hor, N. C. 

25 Gouverneur Morris, esq., N. Y --·· •• ---- --
2 Prof. Warren Holden, Philadelphia ________ _ 

Hydrogmpby of Throg's Neck reach, Long Island sound. 

Result' of azimuth compuhitions for G imrd College, Phila
delphia. 

21 Navy Department-··---------------·-----· Topography and hydro~raphy of James river from Harrison's 
Point to Richmond, Va., wanu~cript mar.. in three sheets 
on full scale of survey. 
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;). 

Statistic« ef field a11tl qflicc 1rm·k ef tlic L~nitnl States Coast Surrc!J during t1tc ymrs-

I 
i I ' ' I I I Previm"i. 1814. IFl5. 184G. 1817. I 1818. 1819. I 18:Jo. , lfol. l852. I le:J3. 

1 
JR;;I, , 1855. : 1F!i6. 11837. 1838. rn:i9. JRfiO. 1161. 

to 1844.
1 1 

1 

I 

l:t'C011nni"nt1ce- -'--1-- -----1--1-- __ I ___ - --i--1-·-1-- ·----:------
Area,insqiumimilcs ......... .... 9~64211,111) 3~7:.m 1,830 2,9:10; 3,940 IO~l!J9! 3,2~0 3,filO 1,706) I,i08j 79.'i 1,487, 4,072 2,8,j5 709 1,1~~ fi,0501 sfl.sj 
P~rtic•, number 01; in encli year.,, 4 I 2 1 5 5 .

1 

7 6 1 6 6 ; 5 13 I 71· 5 8 4 3 1 1 I 

Bnse Imes- I I 
Primnry,numht"r of............... 1 2 "'""' ··•••••· 1; 1 !·• .. •••· 1 ... .... 1 i········ 2 1 

••• ,.... l ............... ········1····· 
8er01ufary,11u111herof. ...... ,..... 2 ...... ········:········ ~I 1 4 3 3 4 !li 2 8 8 1 4 b 2

1 
. 

Length of, in miles................ !Yj 16 ""I••••••.. 9i: 13 6): 2 41 IB!I 3j! 24l 9j, g 6) l!! ;! 
Tri•ngulatlon- I I I I I I I 

An~n,in Bqun.re mile~ ...... ....... 9,076 795 2~166 1,IBS 1;90:1 2,59'2 4~UYl 1 ~,097 2,465 I,i03 3,089' 2,iOl i 2,729 2.i93 1,s4n 3 11 ~:~:3 3,7:H 4,':''7:J 1,63:!: 
ExtC'nt ofgent"ral coast, in miles.. 5i0 179 102 123 li)9 i 115 ~M 216 213 220 94 !H6 ! 188 310 35i 2ie. 3

58 
2:3'.! liJ ! 

Extent of 1->hore-line, in miles, i11- I 
eluding bays, suunds, i~Innds, 

1 

and rivers ..................... L588 589 554 1,018 541 796 J,328 730 1,097 1,104 fR4 J,269 j 1,401 I 1,895 1,481 1,715 2,092 1,6171 1,~00 
lloriwrit•I •ngle •talion• occupied. 7.10 HO 80 107 1211 98 204 1&7 184 2-23 224 2041 4lll - 544 :l8o 3;4 341 3;J2 lo!! 

Geographical po•irions determined. 1, 18a 147 148 372 19-l 2·'7 319 294 307 4-16 34G 381' 581 1,210 I 777 603 7"4 68f 411~ 
Vorlical an~le stations occupied... 15 2 5 7 3 l 18 l:; 2-l 14 7 ~9 1 6 l 4 11 17 17 JO 

ElevationS<letmmined,nun1herof.. 44 12 7 46 44 1 59 22 53 66 9 12i j 6 12 15 14 31 44: ll 

Parties, munber of, in encl! year... 4 5 8 7 8 JU 13 14 14 13 18 . 17 I 17 20 20 rn 21 21 14 

A!<tronomi~al operations- j 

Station• occupied for azimu:h .• •• .. 9 8 2 n 3 3 I 4 4 6 6 9 5 I 4 I 2 1 2 7 5 2 

Ptationsoccnpiedforlotitude .•••• 9 8 5 3 ~ 2 4 6 8 17 20: 61 4 6 J 5 5 6 

Stations occupied for longitude • .. . I l .. . 2 3 3 7 31 7 18 21 4 I I , I I 2 2 • •• • • .. 7 
P<'lmanent fongitude sta1io11e . • ... . .. . I l 2 I 1 2 3 5 5 5 4 I 3 j I I 1 1 1 

Special longitude stations for oc- I 

culta.tion~i 8tc .••••..•.. , ..• ,.. .••. ,,.... ·•••••• ........ ,.,, .... •••••••• ,,,,,,,, .... .••• .. •..••••... ·•••···· .•••.... 23 30 21 I 21 
Partie•, number of, in each year... I 3 2 2 3 3 5 5 6 4 7 7 6 4 3 4 5 6 

Magnetic stations occupied tem· 

porarily • •• • •• • ••• •• • .. • .. •• • . 8 14 21 28 19 4 11 9 10 8 13 9 8 23 4 5 18 ' 17 

Permnnentmagne1ic stations.......... ....... ... ...... ... ...... ....... ...... ... . ..... ,, .... .... .. ..... ,,,,,, .... ,,, .. ....... ....... 2 

Parties, nun1bor ol~ in ead1 y••ar.. 1 2 3 , 3 3 3 5 41 3 2 3 6 3 4 3 3 4 7 

Topngraphy- I 
Area•urveyt!d,squaremilcs ....... 6,l:ll rn5 503 750 595 471 fi32 6.i2 6~1 6531 554 513 655 5~6 I,oo:J iPe 6>7 !i!l2 

Length of general rnast, in mile•... 414 110 168 119 117 185 ~5 133 260 236 i 251 174 116 165 :mg 29'1 22J 320 

Total. 

61,!139 

10 

.55 

16~f 

54, 187 

4,5l8 

2~, R99 
s, lll9 

9,45~ 

2Ci2 

6n 

81 

127 

85 

233 

Length of ~hor~-line, in miles, in- _ ~ . ,,_ .. I . ., I . _ 
clu1l1ngrive",ereeks,andpom1'. 7.667 424 819 1,1211 1,460 1,,u.J 1,709 1,501 l,1nO 11737, 2,100 1,796 2,138 2,3!18 3,913 3,5·3 2,669 2,052 1,:;9.1 4'2,2o0 

16, 9~0 

3,938 

l.ongthofroad,inmiles.,, ........ 11,734 395 V!17 1,402 l,3;i1 640 504 511 500 7J~: 502 618 n:i 7"U 1,4114 81.1 482 ~60 ~ 659 2i,UN 

Partie.,numberof,ine;icllycar... 6 5

1

1 6 8 9 9 JI 11 13 13: 17

1 

12 Ii 17 23 23 22 231 17 ...... 

~~~~ I ' 
Parties, number of, in each year,., 2 5 5 6 6 . 8 . 11 11 12 : 9 , 9 i 10 11 , 12 12 10 9 9 I 9 l ........ .. 

-1 
0-. 

~ 
tr: 
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0 
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0 
1-:r_: 
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~ 
tr: 
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~ 
>ti 
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_______________ !~;~~ "~ . ·~~I ,;;; - ,.; I-;;; ,;; .. I ,;,, 1_:~ ~'" ·~ ·~ '"' '"' I ';;; I '~ I '·~ _:__ 
HJ drogrnphy- I I I ! I I 

Nt11nhetofmllcsrunwhilesounding. 211,214 1,857 3,493 3,fi59 I 3,1381 s,017 4,299 ! 5,995: 1n,500 9,531 9,o:.o 9,141 13,115115,305 1",377 8.881 i 9.4'!6 I' 9,438. 2,431 168,~96 
Area eounded out, square .Jniles .•• l 9,601 663 677 574 l 97~ 2,185 l,3J5 ; 2.012 : ~l,20U 2,e-23 2,061 J,£:J7 3,4::1;1, 3, 743 2, 70;) t, 799 4,310 1,6:ll I 22> 45,!H:J 

Mile1 ran artditio~al of out!!ide or 

1 

. I I '> I . ~ 
1 

q ~ • , I . . ~. j ~ -r. 

de•p·seasou11d111gs ............ 1,800 1,020 ••••••. •••.... 210 I 2,,40 •••... , 1.1981 2.0.1,: 361J l,90, 2,,9.! 5,21911,202 3,218 2.092 2,3 ... l 1 ·:.3•J ..•.... 30,019 

Soun1lings, number of, ........... j'8081 147 l20 1 8~7 l251 173 :E0,402 j·2281 40J l'.155,UU3 ::165,BM 2ol, 718 ,371,660 '!88,37:) ::m5,:n; IG·l,454 43~,614 \fo06 1 l!34 5131 61)7 'i313125l '1'11,1178 

sou11di11gs in Gulf Strearn for tem- I I I I I 
pernture ...• H .. H••··········" ........ ....... 11~ 581 I 20i 425 ! ...•.. I···· .. ··:·"···· ...••. 

1

1 J,o.s;J 2GI 310 ........ 

1

! 478 17·:! 2:J,\ 1 2.1G ...... . 

1'idal stations, penna.,ent ..... ,., ... ,, , • . 2 2 2 j :J I 3 [ 3 I 3 I 4 4 7 • 7 7 8 8 IO JO I I\ 7 , ••• 

Tidal nations occupied temporarily, 127 14 33 391 33) 29 · 35 ! 41 ' 51 76

1 

7S . 8!J Sil 77 I 7.1 5:1 32 50 23, 1,o:i1 

1'iilal 1unt1e~, number of, in each I I i I j ! 
yenr ........................... 2 5 51 5 1 5.

1
1 B 1\1 Ill 12. D JI 12 I~ 11 1 14 Ill JO 12 71 

I , • I : 
C11rrentstationsoccupied ..•••••••..•••. ,. 27 42 41 5U\ !'ii 28: 44 41 21,. 8~ 10 HI 811

1 

156 17 :l8 81 2ii 978 

current partiea, numbe1· of, m each I j I I 
year...... . . . • • . . . • .. . . • • . . • . • . . . . . .. 3 5 3 3 ll 4 6 ; 4 7 7 , 5 :1 :; 6 I 6 2 2 2 : ........ . 

Specimens of bottom, number of ... I,o;;w 2~7i6 89 129 371, 7G!:J Q87 ! 3~1 Q78 215 ! HI J;i;; ~.)S HG I 42·! BrB lC4 l~fl I ll J 8~15-'1 

Triangulation, original!".J, number of , 
Records- \ I I 

Volumes,,,,,, .uoo • .,,,,,,,.. 97 )2 17 23 lj: 3] 38 40 3:J 3a I 61 4fi /1) 96 i6 96 !J1 l!J() 82 ! ],095 

A~tronomk~l ob~~rv1~tion~, orig:i- l \ \ I 
nals, number of volumes .... •• . 17 10 11 10 1ti ! 2! 7:2 JO 41 4"1 , 29 ; f\8 3~) 1:! 2.'i 6:1 ~7 3.i 1.1 614 

Magnelical ob!'fervationi'l, original!!, I 
numherofvnlnmes....... ...... 4 2 1 6 i I 4 3 5 f> 7 i r. 1 :n 1:1 1 JO 9 J:J 17 

Duplieates of the above, numbHr of 1 

vohtmr." •••••• .••••• •••••• ..... 27 26 :n I :u 44 i 49 HJ'. 23 4;i i:J ! 70 P·I l:J~l 101 Hfl 1flR 77 Ill lfl:i I' 

Comp11t:tli•·n~. nnmhn of volumes. i8 25 17 I 2l 26 II 2:J 57 24 40 i::! 101 !JI JU~) fll) I 8:~ IOI 8H 115 (.Vi 

Hydrograpluc so11ndin;1;5 andan~le:o,, I 

origini\ls~ volumes .............. ~ te8 2'.l 2G ir.!} 54: J:i4 1:u 170 ~1:1 20G 18~i 66 332 IU7 :lHJ :{::n 30G 194 1:21
) 1 

IJydro~r~tphiC' sonnrlings a11d angJrii;, 

du~lirate~, volumes ... ,........ 28 2 [) : 4 11 11 12 12 J6 ~7 l;) 7 '.W 2i nJ 20 HI 10 

Tid,ll and cummt oOservatious, 
originals, vol11me.i. .... .. .... ... 127 23 47 51 44 40 67 ' ~~ ] J4 i:m 123 70 ' rn0 110 21:1 lllt 'i;, 

'firk1I and c11rr1->nt ohl'lervation1111 du 

6~ j 

I 
plieates, volum1·s ........... •••. .. ••. , 2!i 47 51 4·1 41 63 79 3)-!0 13>] . I l·I 7!1 H7 100 fJ7 7t 57 

Sllet~t"I from sr>lf-rf'gi·!tcrlng tide- I . 
1 

iz:rng1~)1:n11mhcrot ............... ,, .. ,,, ........................ , •. ....... ....... 2:fi. 'i~! JOG ~O lll:l IHI HI IHI 

!'i:i 

)~'.] 

Tidal rPcluctirm~, numlnn tJf vob ••..•• I •• '. 4G 94 ! 10~ 8-l 8(1 It) j 5~ 2:2 QI) I l 7 !J9 'i'.l 'i:J u:~ G·I fd flll 

~r01ahl\\mhmqfvnlu111csofrecord:s. 566 191 21:17 I 4;i2 3:ll 451>: 4t5J 5:i9 Blt 7U3 j ~2.;; c:M 1,11:-1 F2rl 1,0-JJ 1,02·} COi 

I I I : I 1\J;tp~ nnd chartR- ! . 
Topngraplde;1J mnp~,orig; 1 ,uf1< ,,., Hi8 H 

1 
]fj 2j: 2~) 20, 2J '. 30, 41 I 47 i St 4~1 5:> I 51 'ii) 1 4fi 45 

HydrogrnEthk ch:ut~, origimib , .... \ lH 1J \ d 18 ' 18 21 H>: 20 41, 56 5(-; 52 lti i 6:! 1 !5\ I a:\ i 41 
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APPEXDIX Ko. 3-Continued. 

!8.>t. 1855. i 1806. i JB;;7. I 1838. 18:,9. 

1

, 1000. i 1861. j Total. 

I I I ! 
--!--:------ --·--1--:---

I ' I 
1847. 1184~.1· 1~19. i 1850. ' 1851. 

_, __ 1 __ 1---
1846. · I i I 

1Prcviousl 1844. I 1815. 1 

I to1844. I · 
-------------;------1---1 __ _ 

1852. 1s;,J. 

15 

Mars and chnrts- !' 

RednetionR from 01tginnl ~heets, , 

nun1ber Or •••••••..••.•••••••••. I 
Total number of manuscript maps I 

and C!hartR .................. , , ••• , :l2.i 

Number of sketches made in field I 

and office ..................... "I 311 

Engraving and printing-
Engraved p1att}S of finished chart~, 

number of ................ ···~··I 
Engraved plates of preliminary 

charts, tketche!!I, nnd dlagni.nu 

for 1he Coast Survey reports, 

5 

15 

3'J 39 

!N 33 

number of •••••••••••.•••. ······!·• ............. · 1·· .•.. , 
Electrotype plates made in each 

year •••••.••••.••••••••••••••••. 1 •••••••• 

Finished charts publi•hed in cacb 

year •••••• ••• ••• •••••••••••••• ··1· ••• ,. • · 

Preliminary ch arts and hydrographic I 
3 

sketcheo published ••• , ........ "I', .... .. 
Printed sheets nf maps and charts 

16 17 13 

59 64 54 

32 2Y 4~ 

5 

4 

3 10 

rn I 
! 

56 

82 

3 

3 

22 I 

72 

85 

5 

)0 

m 

4 

10 

26 48 3;, 27 

114 1s1 :4s 124 

IQ6 137 JO:J JUI 

I 

I 
5 1 

38 20 39 42 

16 23' 47 77 

h I ~ 2 

36 19 I 31 34 

i I I : I I 
I I I I 

361 39 ' 40 :15 92 2:l 21 i 

I ! 
lfi6 I 15'2 167 114 I i8 107 70 ' 

13~ i H5 13~ t:l7 3;,3 108 62 

7 

46 

50 

8 

34 

I 
:11 71 6 s' s Y 

51 I 51 25 21 17 , 14 

79 95 s1 I ss 1 43 

5 6 61 7 7 

I I 

69 

I 
I 

38 41 22 15 : 15 31 ! 

547 

2,1w 

~, 150 

97 

396 

683 

90 

341 

dhitributed •• , •.•....•••.•••. • • • • ! •••••••• 

Printed sheets of ditto deposited 
1 

169 416 

with sale agents ••••••••••• • • • • • 1., •••••. 880 

1, 708 

1,686 

1,104 

1,98! 

2 

2,9-13 

s,ow 

1,sts 326 s,ul9 

1, 506 3, ll5 5, l68 

51 799 : 8 1 04~ 

6~ 866 ! 4, 37!i 

5, 19:1 

3,232 

s, 39~ I s, 858 rn, 14; : 4, ~og 10, 186 4,092 13,091 ' 9~, 457 

2,sn I 2,s9s 618 I 1, m / 3,581 i 2, 1is 733 51,127 
l.ibrary- . I 

Number ofvolurnes ••••••••••••• •l•••••••• 655 95 590 333 171 I ~n 155 250 I 389 106 116 

$3,9.i8 f $5,369 *3, 185 I $1,224 I $1,852 $1, 729 

174 : ];"j9 163 3,G29 

In•trnments-

Cost of .•••••••••••• ••••••·•••••••I•••••••• $8,326 $1,652 $4,603 .$3, ea:; I $:;, 290 ,!5,402 $2, 522 ....... .. 

GENERAL NOTE. 

F.....Uer.-An average number I• •lven for the years previous to 1844. A porty operating in more 1hnn one 
se~tiOtJ during tile year is counted but once. 

7\-im&tu.lolion.-The extent of general coast is men~urtd in ~eneral outline, including Delawnrc and 
Chesapeake, 09 well as all open bays but omitting the minor in<lentations of the F:e<i-coai<t. The t~xtent of 
Fhore-lifle is also merumred in generaf outline, and include~ such riv1~rs only as have lu~en triangulated. 

Topoef'apky.-Ttie length of general coast is measured similarly tn that m1der triangulation ; 11ut lliliore
line under topoara.phy repre5ents the whole water-Hno surveyed, iuclutling ull the minor ind~ntations, as 
rcpre•cnted on the plnne-table sheets. 

RtcorM.-The total number of volumes of records given in the table is greater than the number now on 
tmud, owing to the binding up of separate volumes. 

:R11!!,rr11)Pd piales.-P1ogrP-~l:I i.:ikPtches (averagin~ fourt~Pn yearfy) are not ('ntinfed. 
Prdiminary charts and skEtcltE'i 1ndJl1shed.-lnclmling a large umnhi>r of m:qts of the scene of operations of 

the war. 
Lihra.ry.-The number of volumes pnrc>hai::Pd and don~te!I up to 1819 wa~ 6:15. 
It if.: tn he rf'marked that tlw r1umhers t1ppr~:uing in tl!P. cnlunm of thi~ trtlllP for thr. yr.ar immriliatr!ly rre

crt.ling that of"its compilation arc, in ~ome l'a~esi suhj··l'.'t to h1• d1a11g~~d, murc or le!-!~, in Hie !'llL'eeeding 
report, owing to data. not bein~, nt the tin•e ofcornpilatiou, fully tllln!;d into the office from the.: distant par
ties in the field. 
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ArPEXDIX No. 4. 

GENERAL LIST OF COAST SURVEY DISCOVERIES AND DEYELOPMEXTS TO 1861, ISCLUSIYE. 

1. A ledge with four fathoms of water on it, discovered S.S'iY. f 'iY. (true) and a mile and a quarter 
from PemarLuid light-house, coaRt of Jifaine, 18GO. 

2. Numerous dangerous reefa aud ledges tlcveloped at the entrauce mid iu the apprnacl1es of Damariscotta 
river, Maiue, 18GO. 

3. Two rock~, one with three and a quarter fathoms, t11c otl1er witl1 only teu feet of water, and a ledge 
with tl1ree and a half fi~tJ10ms, found in the chmmel of 13ooth ba3·, ::\Iaine, 18GO. 

4. Jeffrey's bank and Jeffrey's ledge, off the coa8t of )Iaiue, thoroughly ~oundcd out, 1860. 
5. Only eig:htPcn feet at mctm low water found on the rock one mile to the southward of Seguin island, 

eoaRt of ~Taine, 1809. 

6. Temple's ledge, near Cape Small Point, Maine, 18ii7. 

7. 'J'rne posil'ion of the Hussl'Y rock, in Ca~co bay, <kterminecl, correcting the enoneous on,e as~igned 
on previous charts, 1859. 

8. DPtermination of the position of a sunken rock on which the steamer Daniel 'iY cbstcr struck, in Casco 
bay, on the evening of the 13th of October, 1856. 

9. Determirnttion of the dimensions of Alden's rock, near Cape Elizabeth, J\Iainc, 1854. 
10. Determination of the position of the "Hue and Cry," the "Old Proprietor," aud other dangl'rs off 

Cape Efoml1eth, ]\faine, 1859. 

11. Huzzy~s rock, south of Fletcher'~ N'<'ck, l\Iainc, determined in position, 1859. 
1~. Development of a four-fathom bank off Cape Porpoi~e, ::Uaine, 1859. 

13. Fishiug ledge, off Kennebunk, Maine, thoroughly sounded, 1859. 

14. A rock one mile to the southward and westward of Boon island, with seyente<'n feet water. The 
!\P.11 breakH 011 it in heavy we{ither, 1858. 

15. Development of a rock off Ogunquit, lmrc at low tides, and very little known, 1859. 
16. ])pvelopment of Boon l::;lam1 h'dgl', eoast of J\faine, 18;)8. 

17. A rock off Cape N ecldick, ::\fainc, determined in position, 1658. 
18. A detached rock, two thirds of a mile nortlrward anrl eastward of York ledge, ?.fo., lfi::iS. 

19. Determination of the position ·of a rock more than a mile off tlw mouth of York river, ~faine, bare 
at low tides and dangerous to coaste1·s, 18.58. 

20. Development of Duck Island ledge, 1858. 
21. A fishing bank sounded out off Wood island, coast of Maine, 185~. 
22. A very dangerons rock, with only six and a half foet water, off the entrance to l'ortsmoutl1 lurbnr, 

New Hampshire, about four nautical mi1es ea8tward from the \Ylrnle',; Dack light., J 8;i8. 

23. A rock with twelve feet at mean low water about four miles and a third eastward of the 1\Yhalf''s 
Back, 1858. 

24. Determination of the poftitions of four points of rock in Sandy bay, (Cape Ann,) .l\faft~ .• 18Gl. 
25. A rock (not on any chart) in the inner harbor of Gloucester, .l\Iassachusetts, discovered in 185:3. 
26. Determination of rocks off MarLlelu·ad and ~almnt, 181i5. 
27. Determination of the position of 'iYhite Hock ledge, at the entrance of Saugus river, }fas8aclmf'C'tts, 

1860. 
28. A bank ninety miles eastward of Boston, with ahout thirty-six fatlrnms of water, probably a knoll 

connected with Ca.Bl1e's ledge, but with deep water between it and tl1e ledge, 1863. 

29. ]foston harbor; Broad Sound channel thoroughly sttrveyed and marks recommended, 1848. 

30. Several rocks in the fair channel-way in Boston harbor entrance, 1854. 

31. An extension of tl1e sand-pit to tb.e southward of Sunken ledge, Boston harbor, since the slm"fT of 
1847, 1858. 

32. Discovery of a rock witl1 only sew~nteen feet of water at mean low tide in the Nnrrows of Bo~ton 
harbor, 1860. 

33. Special investigation of the currents of Boston harbor, 1860 and 1861. 
34. A bank (Stellwagen's bank) with ten and a lmlf to fourteen and a half fathoms of water on it, at 
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the entrance to :Massachusetts bay, ::md serving as ::m important mark for approaching Boston and other 
liarbors, 1854. 

3:>. Extension of StdlwagC'n's bank to the southward and eastward some sixteen or seventeen square 
mil~s, enclosed b:r the tweuty-fathom cm'Yt~, 1865. 

3G. Olrnnges in the vkiuity of Ea~t harbor, (Cape Cod,) 1857. 
37. 8p('cial tidal and current observations at th(' mouth of Scusset river, (Cnpe Cod Lay,) 1860. 
38. A dangerous sunken ledge (Davi:;'s ledge) to the eastwai·<l nnd in the neighborhood of .l\Iiuot's ledge, 

1854. 
39. DenJopment of a r('ef exten<li11g· betW('Cil niinot's and Scituate light, 1856. 
40. -~ ~unken rock, with only six fret on it at low wiltcr, off \Vebster's :Flag-staff, Jl.Iassaclmsetts bay, 

18.'5G. 
41. A dangerous rock near Smp1i,<]1 He:a1, PntrancP to Plymouth lrnrbor, 18.'iG. 
42. Three rock8 determined in position, partly barf' at low water, off l\lanomet Point, :lYiasKaclrnsetts bay, 

J S.'JG. 
4!~. DctPrmi1rntion of a YPry 1hngcr01rn rock off Indian Hi11, and four miles sout~ward of }fanomet 

Point, lfa~aclrnsett~ bay, with as little as six fo<'t water on it. 1856. 
4±. The current~ of Cupe Cod bay observed with reference to their physical effects on the shores, 1861. 
•lii. Ddermination nf the pnsitiou of a small rock witl1 less than four feet at mean low water, near the 

channel and in the vicinity of Gn·at Rock, Hyannis hm·bor, Massadmsetts, 1859. 
4G. Probable conuexion of George';; hank and the rleep sea banks north and east of Nantucket, 1855 .. 
47. Th(' cl!'cn·af'P of ilepth, with general pcrmane11ce of form of George's bank, off the coast of J\Iassa

chusett:o, 1857. 
48. A i'lioal ~pot near Little George's hank, 1857. 
49. );°on-existence determinPd of " Clark's bank" and "Crab ledgP," laid down 011 certain charts as 

distinct from an immr:nRc Bhnal grom1d off Cape Cod peninsula, 18.56. 
50. ~nntuf'kd. ~hoalc; Davi~'~ ~e.w Routh f'lwals, six miles south of the olrl Nantucket south shoalR, 

in th" track of all Vf'Scds going bctwecn ~ew Yo1·k mHl Europe, or running along the coast from the eastern 
to the southern StatcB, or to South America; d1sc0Yercd in 1846. 

51. Two new shoah north and east of X antucket ; discovered in 184 7 . 
.52. Six new shoal~ near Nantucket, the outermost fourteen and a half miles from land, and with only 

tf'n feet watrr; c1iscoven•rl in 1848. 
;;~:. 1\I:cBlair's sl10al8 offXantncket; r1iscm·ered in 1849. 
5±. The tidal currents of Nantucket shoals and the approaches, 1854. 
55. Davis's bank, Xantucket shoal~; diBcoverecl in 1848, and survey finished in 1851. 
5G. Fid1i11g Rip, n large i:ihoal extending north anrl south, about ten miles to the eastward of DaviB's 

llank, and tliirty miles from K antuckct, with four and a half fathoms; surveyed in 1852. 
57. A ridgP c<muccting Davis's NPw South s110al and Davis's bank; found in 1853. 

{)8. A rnwll lmuk or knoll wit11 but five fathom~ on it, about five miles east of Great Rip, with twelve 
fothomfl llctwecn it and DaviE'~ bank and Fishing Rip, the water gradually deepening outside of it to the 
northwar<l anrl mstward hcyornl tl1e limits of the scrie!S of shoals, 1853. 

59. Di.oeovery of u shoal lying 'XSE., over six miles long, und twenty-four miles southeast of Davis's 
south ~boal, with kn to ten and a half fathoms of water, 1860. 

60. Di~covery of t.hrne small bauks off the Nantucket nhoals in the vicinity of Phelps's b:mk, and fur-
tl1er dPvelopment of the extent of that ~hoa1 gronnd, 1861. 

Gl. DiE<eovcry of Erlwards'8 shoal, one mile and seven-eight11s southward of Nantucket light-boat, 185.5. 
62. Examination of the intcrfere11ce tides of Nantucket and Martha's Vineyard sounds, 1855_ 
63. The study of the tidal currentA of the Vineyard and Nantucket sounds, 1857. 
64. Contraction of the inlet at tht> nmth encl of J\.Ionomoy bland, and opening of a new entrance to 

Chatham harl1or, 185a. 

G5. l\fnBkegct channel, ~urveyed hy Lieutenant C.H. Davis, in 184.8, and Lieutenant C.H. McBlair, in 
1850. 

66. Di~cove1-y of two shoal spots, with twelve and thirteen feet water, eastward from Great and Little 
Round shoals, Nantucket sound, 18.56. 

67. Determination of two shoal spots near the northern extremity of Davis's bank, with fourteen and 
f'ig-htern fef't water, l8fifi. 
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GS. Fnrther development of Edward's shoal, tliree-f01ntlis of a mil(• from the sontltc·rn Cro~s H.ip; Xan

tuckd ~ounr1, J RSG. 
Gfl. Shoal ~mul rirlgr•s cli~coverecl northward of G1·('at Point li;.;11t, XantnC'k0t ~0111111, l'ViG. 
70. Important dmuges in geographical feature at th(' sout11ca"1C'l'll end of .:IIartha's Yi11eyan1, )In"kcget 

cliannel, 185G. 
71. Nnnwrmrn rocks in :\Iartlia's YinC'ynnl eound, Long hland ~ournl, and tl1c~ vinion~ lrn~-,. am1 lrnrl1or,; 

connected with them. 

72. Lu<ldi11gton rocks determined in position, about ten yard" ap:ut, a mile :mil a half (naurical) soutltwc"t 
by compass from Kew Haven light, 1855. 

73. The tidal curr('nt,; of J,ong I ,;land 8<nmd, 1854. 
74. The tidal currents of Hell G-atc, 18.)7. 

7J. Least water on the Hell Gat(' rocks determined 1J_,- dragging, 1S.'i7. 

7G. Tidal current~ in Ea~t river, New York, and i'urfocC' aud sub-current~ inYc:'tigated in Xew rork 
harbor, the lower bay, and on the bar, lS;iS. 

77. The current~ of the great bay bctwC'en )lacS<lchu~C'ttB, Hho<lL· hland, Connel'.ticnL, ~,·,1· York, anc1 
New Jersey, 1S55. 

78. Oe<lrl('y':-; clrnnnel in Xew York bay, 11:\\'iug two fed more ""1ter 1l1an the old cl1:11111e],:. Hail tliu 

true depth of tins clwnnd been known in 1778, (tlH"n prohably exiAillg, <le' ,:v1·n by compari11;: old /lJl(l llL'W 

charts,) the l'rPnch fleet under Count D'.I<:,taing woukl lwv<: Jla:'seJ iuto tlH: lwy and takL·11 thl' a:':<emb!t·d 

.Briti:'h vessels, 1845. 
79. The changeB in Xew York harhor, near l\C'w York city, l>-dWL·en 184c) aml lSi:iS. 
80. Tnf,rC'n."e of dc·pth in Bnt.t!'rmilk cham1el, a~('ertaiued and madL; known iu 1~-!S hy "mTey of Li,·n· 

tenant D. D. l'orter, Uuitcu States rwYy. 
81. 'l'he exit5tence of a AeYenteen-foot Rpnt on ti](' ~hoal off tl1e lmttl'i·.r, X l'\\' York lmrl 1or, th<.' c•xtp11:-:io11 

of tlw shoal towarch the channel, and the Elioaliug of the water g-f•m•rally lietwecn the ~hoal aud ol10rl', 1859. 
82. Shoal in the main ship clmnud of ::\cw York harbor, 1 S;);'i. 

83. The cxi,;tencc and cliaractcr of :mb-cun·ent,i; ascert11inecl as bearing 011 tl1c physic·al condition~ of 
New York harhor, 1859. 

84. 'I'hc tid(•S of Hudson rivPr, lSiiG. 
85. Sandy Hook; its remarkable i11c1·ease trae(•d from thr surv('y~ of the topogrnl'hical <'n;.:·in<'L'r~ nnd 

otl1ers, am1 hy :>everal successive spPcial t5urn•yo mmle lwt\\'l'CJI 1844 a1Hl J 8.:i7. 

86. Dcvdo1JmPnt., by soundings, of a ridge lyiug sixtce11 rnileR off Barnegat, X. J., with eh·n•u to thir
teen fathom~ of water, and sixteen fath()mi'- bctwN•n it and tlie coast, lSGl. 

87. Special examination made and changes noted iu the vicinity of the 1-'in~·fatll()m ba11k, off Cape :\lay, 
18Gl. 

88. Dc·laware bay; Blakc;'s cliannel at the PntnmcP di,«~oYPrf'd in 1844; 011e11 wlu'n tliP (•nsteru c.:hamwl 
is closcu by ice. This discovery has served to develop strikingly the~ rc~ourcet< of that portion of Dl'lawai·c·. 

89. Blunt'8 cliaunel in Delaware bny. · 

90. Changes in tl1e Delaware, near the Pea Pateh, 1847. 

91. Hydrogntphic clumges deY('lop<"d in the Del11ware rfrer, at tl1c Bulk H,,ad shoal, near 1-'ort Jlela-
warc, at the Lar off Fort Mifflin, and oppo8ite to l'liilaclelpbia, lSG 1. 

92. The true extent nnd po8ition of the rlang!'rou:< 8hnal~ nr~ar Uhincot!'H?"ne inlc·t, Virginia. If';);?. 
93. l\Ictomkin inlet, Virginia, ~hoaling from elevl'n to eight fe(,t in tlie drn1md dnri11,;· lt-';)2. 
!M. Two eha1111t•ls into \Yad1apreague iull't, V[rginia-onc from ti](' northwaru mid the other from 1111• 

ea,,tward; both with seyeu feet water at low tide, 1852. 
9;). -A i;hoal half a mile in PXtC'nf, not pnt dnwn on any <'hnrt, five nnc1 a lialf mil''" <'!1't from tli.- llilrfh 

end of Parnmorc's island, Virginia. It bas Lut four fathom" water on it, and Hine fatlinmc' arounrl it, 1:-<,i:.!. 
96. Great Machipongo inlet, Yirgiuia. .Fonnd to have a fine wh]e elwmwl, with d1·1·<·11 frl't 1rnl<'r 011 

the bar at low ehb a11d fourteen at high tide. Good aw.:l1orngl' im<itle, frurn two tfl <·ight fotLom,. Th« he~t 
harbor between the Chesapeake and l><·lawarc entmHcc~, 185:!. 

g1, Two 8l10als near the entrancl'. to the Chc8apeuke-one fonr 1rnd three· (1uartcrs nautical mileo SE. by 
E. from Smith's !eland light-house, with seYenteen feet water upou it; tlw other, E. hy 8., nearly seYeu and 
tln·ee-qua1-tc1·s miles from the same light, with nineteen and a half' foct upon it, l&.J:J. 

98. Only three feet water upon the" inner middle," the l"hoal part of the middle grou11d, WC"$[ of the 
"north channel" at the Chesapeake entrance, 185::2. 

cs 11 
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99. A twenty-£ve fatl10m hole two and a half miles \V.S\Y. from Tazewell triangulation point, eastern 
shore of the Chesapeake. All other clmrts give not more t11an sixteen fathoms in this vicinity. 

100. A shoal at the mouth of the Great and Littln Ohoptank, in Chesapeake bay, 1848. 
101. Tbe sounding and measurement of the bars in Rappahannock river, 1855. 
102. The general permanence of the Bodkin channel and shoals in its vicinity, at the entrance of the 

Patapsco river, between 1844 ancl 1854. 

103. Changes developed in the shore-lines at the entrance of Little .Annemes8ex river, Chesapeake 
bay, 1859. 

104. A shoal (New Point shoal) in Chesapeake bay, with sixteen feet water on it, southeast from New 
Point Comfort light-lwuse, off l\Iobjack bay, 18.54. 

105. Re-examination of York spit, CheRapcakc bay, and least water determined, (nine feet,) 1855. 
106. York l'iver, Va., as a harbor, 1857. 
107. A reconnaissance of the "\Vimblc shoals, near l'\ag's Head, coast of North Carolina, 18f>4. 
108. Subm:uine mnge of hills beyond the Gulf Stream trncked from Ca1w Flori.da to Cape Look· 

out, 1855. 
109. Deep water found on Diamond shoal, aml a dangerous nine-feet shoal off Cape Hatteras, 1850. 
110. A new channel, with fourteen feet water, into Hatteras inlet, formed during the year 185~, wl1ich 

i8 better and straighter than the old channel. 

111. Changes at Hatteras and Ocracokc inlets, 1857. 
112. Extent of the sea encroachment at Cape Hatteras, and changes found near Hatteras inlet, N. C., 

1860 and 1861. 
113. The general permanence in clepth on the bar of Beaufort, N. C., with the changes of position of the 

channel, 1854. 
114. Changes on the bar of Beaufort, N. C., 1857. 

115. The well-ascertained inflnence of prevailing winds in the movement of the bal's at Cape Fear and 
New Inlet entra11ces, and the grmltrnl shoaling of the main bar; the latter fact being of great importance to 
the extensive commerce seeking that harbor, 1853. 

116. Clrnnges in tlie main "\:Vestern and New Inlet channel.; in Cape Fear, 1855. 
117. }~rying Pan shoals, off Cape }'ear, N. C.; a channel of two and a l1alf fathoms upwards of a mile 

wide, distant eleven nautical miles from Bald Head light-house aeross the Frying l'an shoals. A channel 
extending from three to four miles from the point of Cape !<'ear to eight or eight and a half miles from it, 
with i"ufficient water at low tide to allow vessels drawing from nine to ten feet to cross safely. A channel at 
the dietance of fourteen nautical miles front Bald Head light-house, one mile wide, with three ancl a half to 
seven fathoms water on it. The Frying Pan shoals extend twenty nautical miles from Bald Head light
house, and sixteen, seventeen, and eighteen feet water is found seventeen and eighteen nautical miles out 
from the light, 1851. 

118. Shoaling of Cape Fear River bar thoroughly examined for purposes of improvement, 1852. 
119. Changes of shol'e-line and hydrograpliy determined at the Cape :Feal' entrances, N. C., 1858. 
120. Change11 of tl1e Cape Ji'ear bars and channelR, 1857. 

121. Changes at the entrance of Viinyah bay and Georgetown harbor, and the washing away of Light
l1ouse l'oint at the same entrance, 18.'}3. 

122. Less water found off Cape Romain, by preliminary examination, than has been heretofore assigned, 
1859. 

123. 1\foffitt's new channel, Charleston harbor, with the same depth of water as the ship channel, 1850. 
124. The changPs in :Maffitt's channel, Cliarleston harbor, S. C., from 1852 to 1857. 
125. Increase of dl'ptl1 developed in Maffitt's channel, Charleston harbor, S. C., 1858. 
126. Changes in the main ship channel, Charleston harbor, 1851. 

127. Changes in the channels at the entrance of Charleston harbor, 1852. 

128. The remarkable discovery of continuous deep-sea soundings off Charleston, and of' soundings in 
the depth of between four and five hundred fathoms beyond the Gulf' Stream, 1853. 

129. Development of the changes uffecting the entrance to North Edisto river, S. C., 1856. 
130. Great~r depth found 1~1rough the channel of Coosaw ifrer, S. C., (inland passage,) than hae been 

hitherto suppcsed to exist, 1860. 

131. Discovery of a new cliannel between 1\fartin's Industry (shoal) anrl the southeast breakers, Port 
Royal entrance, S. C., 1856. 
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132. Dil'covcry of cold wate1· at the l1ottom of tl1e ocPan below tlic Gulf Stream, along tlie coast of 
North and South Carolina, Georgia, and Florida, lS,53. 

133. The diseov<'ry of the eold w:tll, alternate wm·m and cold barnls, and various other features of the 
Gulf Stream, especially such as concern its surface and deep-sea temperatures, and its distribution relative 
to the shore and bottom of the ocean. 

134. Various facts rdative to tllf~ distribution of minute 8hdls on the ocean bottom, of probable use to 
navigators for recognizing tl1eir positiomi. 

135. Changes in Elwre-line and in dPpth observed in Ossabaw sound, Ga., 1860. 
136. A new channel developed leading into Sapelo ~onnd, Ga., tliree-quarters of n mile southward, and 

better than the one in U8e, 18G(I. 
137. Examination of Doboy, St. Simon's, and Cumberland cntranc<·s, 185[). 
138. A shoal inside of the entrance to Amelia river, Fla., 1857. 
139. Hetzel shoal, oil' CapP Canaveral, Fla., 1850. 
140. A shoal spot found off the coatit of Flori<la. ten miles from land and fifteen miles NE. of Indian 

River inlet, 1860. 
141. Temperature of 34° beneath tlw Gulf Stream, thirty·fiYe miles east of Cape Fl01ida, at a depth 

of three hundred and scYcnty fathoms, 1855. 

142. }~urtller explorations and inve~tigations in develo1>ing the character of the Gulf Stream in the 
];'lori<ln channel, 1859 and 1860. 

143. A liarbor of refuge (Turtle harbor) to tl1e northward and westward of Carysfort light-house, 
Floricl.a reef, with a depth of water of twenty-six feet at the entrance, 1854.. 

144.. A new passage, with three fathoms water, across the Florida reef, t.o Legare liarbor, under Triumph 
reef, (latitude 25° 301 N., longitude 80° 03' \V.,) which, if properly buoyed, will be valuable as a harbor of 
refuge, 1852. 

145. A safe rule for crossing the Florida reef near Indian key, 1854. 

116. Tennessee shoal, }'lorida reef, devclopPd, giYing only twelve feet of water on its outer patcl1, 1860. 
147. 'l'he position of a sunken wreck determined and marked, lying off Hraf'i<y key, }'lorida reef, and 

near the track of vcs~cls, lSGO. 
148 . .A new channel into Key West harbor, 18:j0. 
149. Co-tidal lines for the Atlantic coast of the United States, 1854. 
150. Rules for navigators in regard to t1ie tidal currents of the coast, 1857. 
1.51. Isaac shoal, near Rebecca sbo:il, }'lorida reef; not laid down on any chart, 1852. 
152. Channel No. 4, a nortl1east entrance into Cedar KC'ys bay, 1852. 
153. Directions for entering the lmrbor from Crystnl River offing, west coast of Florida peninsula, 1856. 
154. A new channel discovered, leading into St. Gf~orge's sound, (Apalacl1icola, .Fla.,) at the east end of 

Dog island, and anchorngc connected with it, 1858. 

15.5. Shoals near the east and west passes of St. George's sound, (.Apalachicola, Fla.,) and a new chan
nel found between St. George's and St. Vincent's island;;, 1858. 

156. Indications noticed of a deeper and better clumnel forming to lead to the East :Pass anchorage, St· 
George's sound, Fla., 18130. 

157. Changes in the depth of water observed by comparison of soundings at Perdido entrance, 1860. 
158. Mobile Bay Entrance bar; in 1832 only seventeen feet at low water co11ld be carried over it; in 

1841 it lrnd nineteen, and iu 1847 it had twenty feet and three quarters, as shown hy sncces~ive surveys, 1847. 
159. The diminution, almost closing, of the passage between Panphine and Pelican islands, at the 

entrance of J\fobile bay, 1853. 
160. 'l'he currents of Mobile bay ~pccially investigated, lS<iO. 
161. Horn Island channel, Mississippi sound, 1852. 
162. The removal of the east spit of Petit Bois i~land in the hurricane of 1852, opening a new com

munication between the Gulf and Mississippi sonnq, and the rendering of' Ilorn Island Pa~s more eal!y of 
access by the removal of knolls, 1853. 

163. The accurate determination of SJ1ip shoal, 011' the coast of Louisiana, in connexion with the site 
for a light·house, 1853. 

164 . .An increase of depth of water on the bar of Pass Fomchou, La., 1854. 
165. Deep-sea soundings in the Qulf of Mexico, 1855-'56. 
166. Tidal phenomena of tl1e Gulf, 1855. · 
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1 G7. 'l'be clutng<'s at Aransas Pa8R, T<'Xaf', ag bearing on the qucotion of a light-house site, 1853. 
l GS. Co-tidal line~ of tlw Gulf of :?lfl•xieo, 1S5G. 

lG~l. On tlw dl."ect of wind in disturbing the tide~ of the Gulf of l\Iexico, 18;JG. 
170. Development of11 l1nr nt th<, e11tra11c<' of San Ui<'go bay, Cal., lS;JG. 
171. A 8hoal iw<ide of Balla~t l'oint, San Diego Lay, with on1y twelve and a half feet of water, not 

aitl 1lown 011 :rny cliart, 18;)2. 

17:2. The dt•termination of the position and sonndi11i:r~ on Cortez bank, offtlie C'Oast of Cnlifornia, 1853. 
1 /'3. Comr1ktc hydrograpl1ic ~lll"YPY nnd clckrmination of a point. of roek on Cortez shoal, 185G. 
l 7 ±. Tide~ of San Di('go, San Fraucifco, aud A;t01 ia, l 854. 
17.';. 'l'l1P. nm1-<>xi;te11ee ,,f San Juan i~larnl, 118m11ly lai<l am011g the Santa Barbara group, 1852. 
176. Co-tidal liueR of the ]>aeitfo cmrnt, 18;')5. 

177. 1>etermim1tio11 of "Cncle Sam rock, 1805. 
178. lnYc~tig;ation of the cuncnts of Santa lbrbarn. channel, 185G. 
17!). HPd "mu1 marking the entrance to thr, ClohlPn GrLtc, 1855. 
180. Chmmel soumkd out. Lr•twf'en Ycrbn Btwna and thP Contra Costa, San Franeisco bny, 1855. 
181. A reef <leveloJJc<l off the Contra Costa flat~, San Francisco bay, Cal., 1858. 

182. "'hiti11g'~ rock <letcnnim·t1 in position, ucar the "Brothers," at the entrance of San l'aLlo bay, 
Cal.. 1808. 

183. l~nrtlwr c1Pn·lopmcnt of tl1c extent of Commi~sion rock, San Pablo bay, 185G. 

184. Clm1:gr-~ in the clwnud entrance of llumLoldt bay or harbor, Cal., 185:; and 1853. 
185. Sontlt cliam1d, Columbi;i river, ~urveycd anc1 made available to commerce, 1851. Changes of 

cl munch, tl1eir rnuthward tcrnlency, and a 11('W tl!l'ee-fat1wm channd from c~1pc Disappointment clue west to 
open wnter, Columbia entrancr', 1852. Further clrnngPs, 1853. 

186. TJi,. dq1th of water on thc bars at the entrance of Rogue river and Umpquah river, Oregon, 1853. 

187. A "l10nl at the northern entrance to the strait of ltosario, ,V. T., giving good 110lding ground in 
1Jiirty-tlirC'C fret, 1 tiii4. 

188. Boulder. reef, northwest of Sinclair iE'bnd, Rosario stmit, partly bare at unusually low tides, and 
rurrotm!kd hy kelp, 1854. 

189. A Lank of three and a half fatl10ms, about a mile o:ff the southwest point of Sueia bland, at the 
nortlll'nl entrmH·e of \Ya,,J1ington sound, \V. T., 1858. 

HIO. BdlP roek, in the middle of Rosario strait, visible only at extreme low tides, 1854. 
Hll. Entrauce rock, at the entrance of Rosario strait, 1854. 
192. Unit rock, in tl1l' C:mal a., Haro, \V. T., visible only at extn•me low tidP8, 1854. 
l!l:J. A tln-ee-fathom shoal in the strait of J nan de Fuca, off the southeast part of Bellevue, or San 

.Tnan i~land, 18ii4. 

HJ.I, Allen'~ l1ank, Admiralty inlet, ,V, T., 1857. 

1~15. A five-fatl1om ~lwal in the strait of Jmtn de Fuca, between Canal de Haro and Rosario strait, 1854. 
l !lG. A lmuk in eleven fathoms off the southern entrance to Canal de Haro, 1854. 

l!J/'. The non-c·xistencc of two iHlandR at the northern entrance of Canal de Haro, laid down on charts, 
] 8!i:3. 

198. Vnrious rnrveys a11<l ch:uts of small liarbors on the Pacific coast of the United States, and a con
timvrn8 reconnaissance of the entire \Yeotern Coast and islands acljaccnt, a great part of which was impcr
frctly known. 

]!)fl. "~inds of the \YPstern Coast of the United States, 1857. 

ADDITIONAL LIST FOR 1862. 

1. Two rocks discovcrctl in the a1ipro11ches to Newport harbor, R. I. One of these has fourteen and 
a quarter fod of water on it at nwan low tid .. ; the ot11cL" lrns f!PV<'nteen feet at low water. Ten other rocks, 
before known, wei·p determined in position. 

2. Tlic shifting of tlw Lar uf Metm11kin iu let, Va., anrl cha11gPs of shore-line, but without alteration of 
depth on the bar. 

3. Development of the beHt line of watf'1' for crossing the Kettlebottom shoals, Potomac river, ther" 
licing no well defined channel. 

4. Cltangc1'! in depth aml ontlin<' nt OrC'gon inlPt, N. C. 
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5. Special exarninntion of the tides anc1 cunrutR, witl1 rf'forencP to tlH· hy-c1rogn1pl1ie ancl ~11nrc·-line 
changes nt Hatteras iu.lr't, :N". C. 

6. Devdnprnrnt of the alteration in outline ancl cl1·ptl1, at thP cntr1rnc1• of Beaufort harbor, N. O. 
7. Re-examination, by sounclings, of tlw R;ittlesnake slwal, S. C. 
8. Stono entrance. S. 0., ROutHlc:cl, and channel fouucl half a mile tn we:"twnrcl of it" former po~ilion, 

with slight incrcnsc of d<"pth. 
9. The shoaling of Korth Edisto e11trance from it~ former clepth, to nine fo('t of water. 
10. St. Helena ('Utranee, S. C., examined, aud a m•w channel from the l'ash,-urd found, giving sixteen 

feet at mean low water. 
11. The south channel of Port Royal souncl developecl, and nineteen ancl a half feet found to be the 

least depth of water. 
12. The channel of tlrn inla.nc1 passage tlioroughly sounded, leading from J>or1 Royal souud to T_y!Jee 

roads, through Skull creek mul Caliuoguc rnund. 
13. The b:ir and entrance of St. Simon'~ sound, Ga., examined, showing no material change of dc11th 

wi1l1in the paHt two years. 
14. The shifting to southward and shoaling by several feet of the channel into .Fernandina harlwr, Fla., 

having now only eloYen foot at mf:an low water. 
15. The further encroachment of the saucl ;.;pit at the confluence of Karquines and J'\Iure falund straits 

11pon the channel~ which lead to the navy yard and to Henicia. 
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APPENDIX No. 5. 
Table s!wwing tlte least water in tkc ckanncls ef certain harbors, rivers, and anclwragcs on the coasts ef the 

Um.led States; reprinted from tlte list ef 1859 and revised witlt additions and tidal data. 

! LE"-8T WAT~R IN Cn.1t.NNI:L WAY. 

,_ -·----,--------
Mean. ~pring tidei;:. 

Places. Limits between wliirh rleptll8 are given. Authorities. 

"' "' ~ ~ 
0 " " " l: ~ l: l: 
l: .. l: .g, 
0 = s = ...i 

------- ----------------~- -------- ------------ ---------
I F.cet. 

Kennebec rfrer.oe•••·•.a•••. On sailing line up to Hannhvell'~ P()int. ...................... [ '25 5 

I>ordand, "'lalnc , , •• •••• •••. 1 From Capt:: E iz:ihcth to Portland liJ?ht ••• , •••••• , • ••• • ••• •• . 45 

Purtsmouth, N. II ••••••••••• 

:*From Portland lii:;cht to lucakwat.er .......................... 
1 

36 

3ll 1 From bn!alnvawr to en(l of liltrnjoy Poim: ...•.•.••.••....... : 

I From D1e<J.k\va1er to anchoragt: •.. ••••• •.••••••. ••H ••••••• ; 16 

I nianuel way off town and wharves . .. • . . .•• • • • • • ••• .. .... i 27 

From Mu11j· 'Y to railroad bridge ................ · ••. • •. • · .. · i 19.5 

From \.\'"hale':s Back to Fort Cons1itution .•••••••••••• , .... ! 42 

From Fort ConHillltion to the Narrows., ••• , .......... , • , ••. ~ 51 

From theNanow:i;! tot!lecity.H••····H· .................. 
1 

45 

Off the wharves ... , • ••• ............................... , ••• j 63 
Newburyport . , , ............ 

1 
O b ! Ipswich .......... H• ....... ·I o:~~ b:; .'.'.'.'.".'.":::·-.·.·.~~~::: ::: .'.":: .'.': :~: ::::: ::::: :: :: ~:::I 7 

7.5 

Anui~quam ............ ••••··! Over bar ........ ····•••••••••••••••· ........................ ! 6.5 
Ghn1cesLer • . . • • . ... •• • . • • ... . Channel into F<Olltheast harbor ••••• , •.•••• , ••••••••••••••••• I 30 

Inner harbor f'hanriel to abreast Ten Pouud 1 ... 1anrl light .•••• · I 31 

Upi1i1tO innet l1a1bor .••••••••••••••••••••.•••.•••••••.•••••• : 24 

Salem, 1\lase. ........ • . . . • • 
1 

Northern sl1ip clrnnnet, betwf'en B;-iker'lll and Misery islands •• I .52 

Bos.ton, Ma~.s ............... . 

Plymouth ................ . 

narn~tahle linrbnr .••.•••••••. 

N:ur.-~:Ul"'-Ptt hay to Pru
d~uct~ blaud. 

New York .............. . 

Sont!u~rn ~hip ch<'mne-1, pas.sing Hnlf·way Rock, Gnos1~berry ! 

and Eagle il'lands to the northward, and Cat h•land aud 

Coney i-::;iau<l to th~ southward •••••••••••.••••••••••••••• i 28 

lo1'ide of Salem Neck ......................................... I 

Main iship cl1annel, between Lnvel1's and Gallo p's h~lat1d:J •••. j 
Broad sound, south chaunel ••••••.••• , .... , ............... , • ! 

Pres1tlent's roads, ancbora~e ............ , .................... , ! 

19 

28.5 

19.5 

31.5 

M~in iship channel, between Govcrnor~s island antl Castle j 
island ............ , , ..••.••. , ••• , , ••••.. , , , , • , , ......... , ! 18 

Entrance otr Gurnet li~hts •••••.•••••••••• , . , ••••.•.•••••••. ~ 2L 

South of Dul:bury pier, in n1id channel .•.••. ••H•• .......... ( 48 

U11 to anchorngc iu!<ide the pier head on Long Bt:ach ............ j 14 

At :lllC'hora~e inside the pier hcmd ........ ••••• •••• •••· ....... 

1

' 

A1:chorage in thf! Con· Yard .................................. . 

t>ver bar ....••••.• , •.••.••• , .......... , , ...................... . 

Entering with Bo»lon f\cck Ofl port hnml, Deavertail nnd II 

Dute II h-land light~ on starhoar,1 han1I, pas!iirig between 

2l 
24 

7 .7 

Canoriicut Point arid Hope 1:t:olaud ••••• ,, ....... ,,, ••••••.• j 25 

Er.itt>ring "-ill1 Beavertail light on the port aud Ca~tlc llilJ on I 
the F:;tarho~rd hand, np to Gott island ..... ••••••••• •••••••• 

1 
60 

Anchorage 5f1Uthward amt w-estward of G11at island ............ 1 33 

Ahreast of wharves inside of goat is;Jand ................... ·121 
F~1::n~~~-~~~t -~~:~~~'. ~~~:~: • ~~- ~:a~t . • ~~~~-P.:.~. ~~~1.de0~~~ 31 
To Mo11nt Hope bay • , •••••••• , , .......................... , , \ 42 

To Mount HopP;. hny, with Cormornnt RO(!k, Sat:huest Point i 
on port, and Saughkonnet foiot on starboard t~and ........ ; 20 

Gf'dr1e)-''t'tl channel .••••• •••• •••••• •••••• .... , •••. •••• •••• ••• .j 2.3 

Swash clu1111t1el ............................................ \ 17 

O:d 8outh cha1111fl, •••.••••••.. -· •••.••.•.•••••.••..••.••.• \ 21 

Mnin shift ch1tnnt'I, peeisingSandy Hook to SW.epit buoy ••.. 11 31 
Hain ship chann<'J, after pasdng 8 W. :i?pit bu.ny on NE. 

course, onf'. mile up the bay for New York.................. 23 

Feet. 
33.6 

5J.9 

4~.9 

38 9 

24.9 

35.9 

28.4 

50.6 

59.6 

53.6 

71.6 
14.8 

16 I 

15.S 

38.9 

39.9 

3~.9 

6!.2 

:.r: .2 

28.2 

Z8.5 

29.5 

41.5 

28 
31.2 

58 2 

24.2 
34.2 

34.2 

li.0 

28.9 

63.9 
:36 9 

24.9 

34.9 

45.9 

23.9 

27.8 

21.8 

25.8 

~.B 

27.& 

""Tlw tlepth in C"ln11n~I way vnriefl between 6 and 8t fathoms. 

Peet, 
2.5.l 

44.5 

35 . .5 

29 . .') 

)~ .. ') 
26.5 

19 

41.4 

M.4 

44.4 

62.4 

6.6 

6.6 

5.6 
29.1 

:JO. I 
23.I 

51.3 

!27.3 

18.3 
27.8 

18.8 

30.8 

17 .3 

00.3 

47.3 

13.3 

23.3 
23.3 

6.7 

2~.6 

59.6 
32 6 

20.6 

30.6 

41.6 

19.6 
22.6 

16.6 

00.6 
30.6 

2'l.6 

Feet. 
34.4 ! c. s., 1858. 

54.4 

4;).4 

39.4 

25.4 

36.4 
2t'l.9 

5l.3 

60,3 

54.3 

72.3 

15.7 

16 8 

15.4 

89.8 

4fl.8 

33 8 
6l.9 

37.9 

28.9 

39.1 

30.1 
42.1 

28.6 
31. 7 

58.7 

24.7 

34.7 

34 7 

') 

! c. s., 18 .... 0, lB:>:J, and 

I iss4. 

i J 
h 
i ~ C. S.,18.'IL 

i J 
i 1 if°' s., 18,';7, 

itc. s., 18,';4. 

:J 

11 I }C. s., 18.50 and 1es1. 

i1 
i l c. s , 1816, 1847, 1811!, 

I I and ll!53. 

il 
11 c. s., 1857. 

17 .5 I c. s .• 1862. 

29.2 

64.2 
37.2 

25.2 

35.2 

46.2 

24.2 
28.l 

2~.l 

26.1 

1 Com. V\.•adswo1lb1 
I 18a~. 

I l 
i I 
I re. s, 1848. 

11 

I 
J 

l Jc. s., 1855 and 1e56. 

<l6. I l 
I ~ C. S., 1855. 

!IS.I I 
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APPENDIX No. a-Continued. 

Mean. Spring title::;. 

Places. Limit:s between wl1ich deptlis are given. A utliorilies. ;-;--l-~~ = = 

__________ 

1 i I i__ J~- i _ -[--
Peet. ~ Feet. Feet. Feet. 

Arthur's Kill •••••.•••••••• ·) Ancl1orage at Penh Amboy .................................. ; 22 2i).9 21 .5 

I From nndwra~e to ~r oodbridge wharf ........... , . H ••••• : 22: 

j*From \\.~oodbrid~e wharf to Rosj..vi11e ••••.•.•.••••••. , ....... : 13.5 

!t F'rom Uos~viUe tn Chf'hu:~n. •••••• , .•.••..• _ •....••.••..••••• 14 

j~F"rom Clwl~ca, in the wetotern clrn111wl, to Eliz.nbethport., .•• , ; Ja 

!~ f'rom Elizabethrort to Sh()Otcr's h•lnnd .••.•••••••••. H •••••• i 6.5 

Kill van Kun ••••••.••••••• 
1 

From 8.hnoter's. hlrmd to Herge11 P'oint light-hous~ ••.• , .•••• [ IO 

~ From lkrgen Point light-l.ioust> to Nev\' Bri~hton. •n •••••••. ; 27 
Newark bay ............ •••••• :llF'rom Bergen Point light-hou~c to the mouth uf Hackensuck . 

I river ............... , •••.•...•••••••..•••••••.••••.••••.. ·~. 1 

Hudson river ............... i From Casllc Ga:rd~n to Manhawmville o••• ......... , .... . 

j From Manhauar1v1lle to Yonkers .................... , ,, , •. 

!in Prum Vonkrrs to Pltirmonl Ferry ........................ . 

l**Frnm rjermont Fto.:rry to Smg Sing ........................... ' 

) From Sing Sing t[) HaverHraw .•••.•• , •••• ,. , , •••••• , ••••. 

J Frum HaverJ:itraw to Peekt:kill .•• , •••••••• , ..... , ............ . 

Dclawa.r~ bay .••..•••••••.• 11ttM.iin ship cban nel, passing Delnw~re breakR'ater .......... . 

Off RranllywiHe lie-ht-hou:-;.e .. , •• , ........... , , , , ....... , .•.••. 

Main fihip channel, passing False Liston's tree to abreast of 

80111bay Hook Jigbt ...................................... . 

t Blake's channel, along FloggP.r gh-oal ....................... . 

j Bla~e's ~ha•nel, pa5-f'ing 1\la~1011 r~ver l:ght : , ......... , ..... . 
I Mam ship channel .approachmJ: L1:;:ton s Point ..... n., •.•••. 

Dela.ware river ............... J Main ship cllannt!I up to RePdy i~land ......... --· •••.••••• 

e j Main ship chann1 I, oppo~ite Reedy island ligh1-ho11se, •••••• 

I Opposite Delaware City .••••• , , •••••• , .. , .... ••• • • •. • ••••• I Up to Christiana Crt~ek Jigb.t ....................... , .... .. 

I Up to Marcua Hook ...................................... . 

I
: OpJ>O!"ite Ch~ster ..... , •••••••••• , ••••••••••••••.••.••••••• 

Ba:rotf fJog1slan~ ......................................... . 

BetweP-n GrP.enwif'h Point and GlouC'ei:o:tf'r Poi11t... •. . . • • ••. 

\ 

From Grrcnwich Potnt up to Philndt>l11hia.,, .............. . 

Ch-esapeakf!' bay • .... • • .. •• • • From capes at entr:mr-e to Hampton Roads., ..... , •• , ....... . 

Anchorage in Hampton Roads ............................. . 

j From Rampton Roads to Sewatl'zl' Point ........... , , ..... . 

; South o.f Sewall's Point, (one mile and n half) ......... . 

j Up to Norfoik •.•••••••.•.••••••• , , ••• ................... . 
, From Hampton Roads to James rivu, c.n lf~ring to the nortll-

l
~ ward of I\ewport :ioews middle ground •• ,........... • •• 

From lln.mpton Road11 to Jamet1 river, entering to the south~ 

ward fl-f Newport News middle ground ............ Hd ... .. 

Potornac river .............. ! ................ ·· ·. · • •• •••• · · · · • · • · •• • • ·· ··· • ·· · • • · • • •• ••• 

7 

27 

39 

61 

43 

27.5 

13.5 

13.5 

20 

l!O 

21.5 

30 
2H.5 

20.5 

24.5 

18.5 

31.5 

2l.5 

30 

59 

25 
21 

'Zl 

26 9 21.5 

lt<.6 13.0 

19.1 13.5 

18.l 12.5 

10.9 6 0 

14.:J 9.5 

:Jl.3 20.5 

II .6 6 5 

36.0 31.fi 

311.8 25.7 

4~.6 38."i 

2~.o 24 ~ 

29. l 25 8 

:30.1 26,8 

61.5 60.4 

46.5 I 42.4 

33.4 27.3 

l!J.4 13.3 

19.4 13.3 

25.9 ! rn.~ 

26 l9.6 

30.5 24. l 

36 29.6 

27 20.3 

1:7 20 3 

30.< 24.4 

24.7 18.4 

37.a 31.4 

27.5 21A 

32.5 29.B 

61.5 .'>8.~ 

27,5 2!.8 

2.15 20.e 

2$.5 22.8 

24.5 21.7 

29.5 26.7 

......... 
• • • • ~ •. ! . 

27.5 

27.5 

19.2 

19.7 

18.7 

11.5 
14.Y 

31.9 

12.2 

' 36.8 

31.3 

! 43.0 

~8.3 

2'J.B 

30.8 

64.9 

4U.9 

34.2 

~0.2 

20.2 

26.7 

26.3 

30.8 

36 3 

27.:.! 

2~.2 

31.2 

25.2 

38.2 

28.2 

3i.s 

~ 
61.B 

27.B 

23.8 

i.5.8 

24.6 

I 

! 29.8 

1 
I 
/C. S., 1855. 
I 

l 
J 

v. ~., 18.35. 

Do. 

Do. 
c. s., 1853. 

llo. 

Do. 
o. s. 1854. 

1 

I 
~ C. 8., :rom 1840 to 

i lBH, mciu:-ive. I . 
J 
l 

I 
I l C. f'., from IMO to · l 1844, inclu.1Ye. 

'J 
) 

l 
I 

! r 185!!, 1853, and l8J4. 

'I 
,I 
i 
J 

I::::::::::::::::::::·.:::::::::::::::::::::::::~::::::::::::. ···•···I 

!
' .... : ...................................................... ' 

York river, Va •••••• ,., ••••• ·;:::i: ~·~r·~;s~·~~~ 0t:~; ~·; ~:;~·M~i~·~~·t~·;~~~~~~~·.-.. ~:·:. ~~~: j 33 35.8 1852) 1e53, and lt.154. 

*Two bant, each 11 quarter of a mile:- have a less depth than 18 feet. 

t A Fmnll 111hnal, wish 12 feet, Jiea in the middle of the kill, "PP™ite the wbarf at Blaz.ing Star; and anotb-er, with 10 feet, H quarter of a mile to th 

northward ; but d?f'per water isr: found on ea.~t side CJi both. 

t A l'hoal, with 4 feet, obstructs the eastern channel, half way between Chell:'lea and its junction with the main channel. 

~Channel Tcry narrow in the vicinity of Bl.act beaco11 .. 

II From Bergen Point light, half way to-Newark Day light-house, 17 fert m~y be carried. 
'1' ln a Rtraight line • 

.,.. A shoal of 21. 5 feet occun ab.out< a mile b.P.low 8Jn-g Sing. 

tt Boundinp Y•f)·ing between 111 and 15 fathoms. 
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APPEXDIX No. 5-0ontinucd. 

---- -- - ---------

LEAS"r' 'VATElt IN" CHANNEL 1V.~Y. 

Mean. 

Places. Limit:; between which depths are gi vcn. 

------ -·------------

Jarnes river, Va.•••••••••• .. O\•er Whit~ Sl~oal har ........... ,. ,,,,, ..................... . 

i On ~a1li11~ line up to Ja1nu~rowu f1-IR111J lm.r •••••• 

Thron::;:h channel tn the northward, am) 11ortJn,a1·d nnrl WPS:t

v.:ard of White :shuaJ.~ w n pomt orn1 mile abovt !Jet'µ Watt·r 

light-hou-e .••••••••••••••••••••• , .••• , •••••• , , , ......... . 

<Jv1•r Ja111P .... fO\.Vll Island bar ••••••.•..••••••.•.••..•• , ..••. 

flarri""ll'::i bar ..... , •• ,, ,, .•••••...•••. ,, •••••••••••••.•••. 

*Trrnt'~ r1'nrl1 .•••• , ••••••••••.••••••••••• , •••••••••••••• , •• 

'*\\rnr\viek har ,,,, .•••• , , ............................... ·•·-

!*£::i<'htnond bflr ••••••••••••••••.••••••••• , ............. , •••. 

Eliz;iheti1 river, Ya •• , •••..•. 1 

Bf'tw1;€u Norfolk and navy yard ••••.••••• , •••.•. , .••...•... 

llatteras inlet,:\/. C ......••. ' t>vPr bar .••......•.•...•••.•.•••...•.•...••.••...••.•.••. 

'tOver buJkhcru1 into }lumplico sournl .• ,, •• , .• , •••• , ........ .. 

Ocracoke i11let. ..... ... • . • •. ()ver bar_ ...... , .................... , ..•.•.•..•• , ..••• , ••••. 
Ancho1nl!e in \\1 allico's channel , ••• , , •••••••••••• , ••••••••. 

Albemarle sound •.•..•...•. :tl<'mm liglit-hoat oft' Carom1's Point to a line joining Pow;·ll's 

' 
Point a.nd shell bank, near the mrn11b of Currituck sound ... 

i:j:TJH•nrP llfl thP- i;;onnd to '.\1artin'~ Point .................... .. 

JF'rorn Martin's Poiut to Trout Holc,sonth of Rattlesm1Jrn islarn.l. 

N0[1h 1iVf'r, N. C ............ tAt t'titrnuce, and s:e"\t.€!1 mi!Ps up from Albemarle so1111d ...... ~ 

Beaurnrt, '.'J. t,· .............. Main i<hipctinnnt::I .••••••••.••.••••••••••••..•••••••••••••• 

i 'l'hrough the slue ............................................. . 

Cape 1'"'car ............... , , • : N1~,,. f11Jct har •• , •• ,., , , • ,, •••. , •••••••••••.••• , , , •••• , •••• ; 

\\T f•sterri Oar ....... , •• , . • •• • • • • • • .. . • •••• , ••••• , • , , ,, , , , , , • 

Gcorgeto\l\'Il, s. c. •H••· •••. Entran!!e to n~inyah bay, East and Southeast Pa~s ...... ···-i 
Anchorace immte of North island ........ , ................. . 

l}p to Georgeto\vn .......................................... ' 

Bull's hay•••••• ..... •••••••• ()vPr bar .................................................. . 
At ancl1orage • , ,, •• , ••.•••••••• , , •••••••••••••••..••.•• , •• , 

Charleston, B. C ...... ~laln bar .................................... , ............. , . 

North chamwl . 

l'rlaffit's channel ............................................. , •. 

Rlono ialrt ••••..•••• , ••• • . Over bar .••• ,,, •••..••••• , .••..••••••••••• , .......... , .. , , . 
1 

North Edi;,:.to • ,, ,, ......... , • South or main channel ............................ ,. 0 .... . 

Ea"t channt'l ..... , • , ..... , •••.••••••••••••• , •••• , •••• , •• ,. ; 

St IIclena. Sound ••••• ,..... South channel •.••••..•••...••••.•••••.••..•.•••... , ....... ; 

l•!a~t ch au nel. ••••••.• , ................... , ••.•••• , , ••••• , • 

South EcJi;;:10 • • • •• • •. • • • • • . • • • • • • • .. •• . • ............. , .••••••. ' 
Port ltO}'al entrante ........ . 

8E. C'\1nnnel ........................... ••••• 

Sont.h channel-· •..••••• -· ................................... ; 
'I'yhee r.nirance ............... ! Bar 11enrT)bee isla.n1l ••••••••••••• , ••.••••.•••••••.•••••••• 

: 'l',lbee roads .......... , .••.......•..•...••.....•••...••..•.. : 

Savannah ............... "''! Chamiel up to citr, (~~reeks and G.irde.1 Bank) ............. : 

03sab3\l\' scund ••••••.••••• , North t~hf\nne1 to '""eruo11 riv,..r ..... , •••• , ...... , .......... , ••. 

" " "' ~ .... 

Feet. 
16 

19 

23 

15 

l:i-.5 

8.5 

12.5 

7 

25.5 

14 

7 

10 
19 

5.5 

5 

6.7 
15 

7 

8 

8 

7 

27 

9 

13 

21 

ll 
10 

11 

6.5 
12 

g 

17 

16 
14 

l!J.5 

19.5 

19 

31 

11 

~outh cl1nrn1PJ to \""ernon river ..• , ....................... •••, 12 

Sap: Jn sound.,.,., , ......... . 

I>oboy har, (in1et) .......... . 

St. Simo11'~ sound ........... . 

So11tl1 charmel lO O,geech~e ri Vl'r ... , , ........... , • , _.., •• .. • • 13 

Ovf'r bar............................... .... .... ..... .. .. ...... 18 

Er11rauct~ over b:ar...... ....... ..•. •••••. ....... •..•••.. .••••. 15.5 

An('horag~ in sound .••• , . .• . • . • . • •• . . . • . • . • . ... • . ... . . • • . • •. 24 

Ovt:r bar ............................ , .••.•••••• , •••. , ••••• JS 
Entr~nee 10 sot1nd ..... , ••••• , •••• , , , •••••••••• , •.•• , •••••• , 313 

'. Turtlt' river up to Blythe island ..... .. .... • . • . . .. ... • • • .. . .. .. '21 
ToBruntiwick over bar off~outh eud of Bazzard's Roost hiland. \ 9 

To Bflill!'!Wick thrtlllgh channel north of Buzzard't1 Roo~t \ 

i•la11d ................................................... / 13 

< 

~ 
fD 
:;: 

Feet. 
18. 5 

21.5 

25.5 

17.5 

16.3 
Jl. 7 

15.7 

9.9 

2'l 

17.6 

9 

12 4 
21.4 

········ 
1········ 

17.8 

9.8 
l~.5 

12.5 

10.8 

30.B 

12.6 

17 .8 

25 8 

'16.l 

15.l 

16.l 

12.5 

li.8 

14.B 
22.9 

21.9 

19.9 

2.3.9 

25.9 

26 

38 

17 .5 

14 .n 
18.6 

19.6 

~5 0 

22.l 

30.6 

21.S 

.44.8 
27.8 

15.8 

19.8 

Spring tidP.,., 

Autl10ritie!3. 

" :f. : 
.3 - i --- _____ 1 ________ _ 

Fat. 
15 5 

18.5 

22 5 

14.5 

IJ.4 

8.5 

12 . .5 

7.0 

25.3 

13.6 

6 9 

9.8 
18 R 

... ·••I 

14.8 

6.B 

7.5 

7.5 

6. 7 

26.7 

8. 7 

12.6 

20.6 

10.6 

9.6 
10.6 

5.9 

11-5 

8.5 

16.:1 

15.3 
l:J.3 

19.2 
19.2 

18.4 

30.4 

10.6 

7 .I 
I I.I 

J2.l 

17.4 

14.7 

23.2 

14.3 

37.3 
~.3 

8.3 

19.3 

I 

I 

Feet. 
18 9 

21.9 

25.9 

17.9 

16.5 

11.9 
15.9 

10. l 
;!8_3 

!8.2 
9.1 

12.6 

21-6 

18.1 

JO.I 

13 

l~ 

111 
3l.3 

13.1 

18.3 

26.ll 

16.5 

15.5 

16.5 

13 0 

18.4 

15.4 

2:1,7 

22.7 
20.7 

26.5 

26.5 

26.5 

38.5 

18.Sl 

15.1 

19.l 

2~. l 

15.7 

l!'J.5 

31 

22.5 

45.5 
28.5 

16.5 

20.5 

I 

'1 

I 
I 
I re. s., 185:!-'59. 

I 
i 

;J 
Je52, 1853, and ltsJ4, 

1 
} C. 8., Hl62. 

l 1857. 

! 
1 
Jl851. 

1850. 

c. s.~ 186'2. 

Do. 

} 1857. 

} 1851, 18.>~, and le53. 

} 1857. 

} 1857. 

1858. 

no. 
Hn. 

no. 
no. 
!lo. 

1"856-'.57. 

186:!. 

Do. 

r 1e51 ~n~ lE52. 

Criptain Gilmer, U.S. 

Engi n eer~.-1856. 

1&10. 

Do. 

Do. 

Do. 

! 1855. 

lll62. 

11 
I I 

f 1es5-•56. 

I J 
Ttie l'ffi!et of spring and neaµ tides i!j \'ery small. 'rhe deptb ii1 atfected much more semdbly hr the stage of the river nhove. 

t 'l'he tide diminishes rapidly afit!r entering t11e inld. i 'I'bere are 110 lunar tides in Albemarle,, Currituck, and Pamplico sountLI. 
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APPENDIX Ko. 5-Continucd. 

r.EA~'T WATER IN CIIA.NN'EL-WAY 

.Mean. f:pring tirle~ 

~-----~ 

Places. Limits betweeu which depths are given. Authorities, 

~ 
~ ~ 
~ fro 0 :;: .., 

"'·-------

Feet. Fcl't 
8t. '.\fary~s ••• ,,, •••••••. •••· Ovt>r bar ..................... ,, .••.•••••••••••••••• •••••· 11 16.b 

St.Johll'sriver,Fla •••..•. Overbaratentrancf: ................ ,,...................... 11.5 

Fit. Augu~tine •.••••..•..•• , 

Florida reef,..... •• .... • •. 

Cimnoel pas;;ing up ro Jaeke-rmviJJe ......... , ...... , .. 23 2.'> 1 

CJver l1:ir •••••..•..•.•••. , ••.•• , .••••..•••••...•..•••• , •••. 

A()JJroaches to the inside of the reef: 

Cape Floridali;iht hou-:c hearing W.SW. i W ..••.•.•. .a• ..• 

Entrance to the northward of FOWL')' Roek~; Soldier key 

20 

bearirigS\\r, t'\\',,,,, ............................. .•.•••. 19 

F.ntrance to LegnrC anehorngc •• , . . . , •••..•• , •••••. , • . ••• • . 20 

'rurtle Harbor entrance..... •. . • . .•. . . •. . . . • .•. . .. . . . • . 26 

Channel irndde tl1e reef:s (Ha.wk channel) from entrance off 

Ca.pc Plorida li~ht-housi.e to Rodrigurs key................ 11 

AncJwrage one mile from lndi~n kf~Y ....•. •••H• •••. •• • • ••• 2l 

Bahia. Honda channel~ \\'est noint or Bahia Honda bearing 

N.NW................. .•.•...... .................... ... 18 
Key !?ambo ehamrnl, between Middle amt \Ve~tern Samb-o • . ;J4 

lni'llfif~ the rPf•f Rnd f.'teering W. hy N. for buoy . 14 

11.2 

21.5 

20.5 

21.5 

27.5 

12.5 

2~.R 

19.3 

:;i5 3 

Kr.y V\rest .................. Main ship clrnnrid to n1idtlle buoy on shoals................. 27 

15.3 

28.3 

:n.3 
31.3 

From shoa)l'l to nnC'horage , • , ....... , .••.••.•• , . • . • •• • . . . . • . 30 

East ('bannPl, entering.................................... 30 

On course N. N\V. t \i\1. (light on O'Hara'!S observa1ory) and 

F.eJ. 
IU.5 

6.4 

£1'.2.5 

6.8 

IY.9 

18.9 

Hl.9 

~'i.9 

10.9 

20 .7 

17.7 

33.7 

13.7 

26.9 

29.9 

29.~ 

pa..~:aing between shoals ......•••• , , ...•••••••• , .......... . 

From 14-foet shoal~ to anchorage •• ··~··· .................. . 

At <1 n-chorage •. , .••• , •••• , •• , •• , •• , , •• , ••••• , , • . • • • • • • • , • 

28 

30 

27 

~g.3 i 27.9 

:H.3 : 2Y 9 

2b.3 2U.9 

Rock Key channel ••..•••••• , ,,, ••.••••• , ,, , , •• ,. •• •• • •• . 20 21.3 

28.3 

31.3 
16.3 
13.3 

46.2 

55.~ 

Sand Key channel . . ... •• •• • • •• •• •• . • ••. . •. . . •• • •• .•• • .... . . 27 

West channel...... • • • • . . • • • . • •• • • • . • . . . . • • •• • • •• • • • • •• • . • 30 

Northwe:it channel up to abreast Northw~st light........... 15 

Over Northwest ehanncl bor ........................ •••• ••• 

Tortuga@ , •••••• •••,........ Nnrt11west cliannel .•••••.•...••...•.•••••••••••...••••..•. 

Southwct"t channel .••••••.•••••••.•••.•••••••••••.••••••• 

'l'arnµa bny ............ ,.. ... •• Over bar ••••••• , .......................................... . 

t::bannel between E:gmoutand Pasc;ag(> k<'ys ............... . 

Waccasa~s-a bay............ Cli;.1nnel up to ancllordge •.•••...•••••••••.•••••••..•••••• 

Cedar keys ••• , ••••• ... •• •••• Main chann~l .••••..• , .......................... , ••• , ••••. 

M~in ehannel OV('f har , •••••• , •••••••••....•••••••••••••••. 

J\:'orth K'ey charine I..... • ................................ . 

Through Northwest channel up to Depot key .•••••••••••••• 

Et. Mar'k':;; ••••••••• ,, ••••· Over bar ••••.•..•. , ................................... . 

lQ 

45 

54 

10 

17 

8 
9 

I 20.4 1 

18.4 

10.6 

9 I 11.5 

.5.5 8.0 

7.5 10.0 

9 11.5 

t:hannelatMiddlebuov........... .............. ......... 12 14.5 

In rui<l-clmnn-el, oft' Hgbt-huuse ..................... ,.. ••• 15 Ii,;, 

Vp to Fort St. Mark's.,••• .................. ,,•• ....... , •• •• 9.5 
8t. George's sound.......... Ea~t entrance over bar ...................................... . 

Main ship chann.el ...................................... . 

Swash channel • , ................................ , •••••• , •.• 
At Rnehornge .•••••.• , • • • • •••••..••••••••. , . • • • • •• • • . • •• 

15.5 

14 

1~ 

19 

17. l 

15.ti 

14.6 

20.6 

.ApaJachi('OJa .•••••••••••••. •f.Jverha.r ............................................... ..• 13 14.1 

In mid-ctmnnel, off beacon on St. Vincent's ililaud ...... ••• 39 40.1 

Uptonnchorage .......................................... 10 11.l 

St. Andrew's bay .......... *.:\fa.in ship channf'I, over bar ................... H •••••• •••••• 1J 14° 

Swash channel, over bar . • • • • • •• • . • • •• • . • ... • • • •• • • . . • • . • . 7 8 

We:ot Pn!-1-s, over bar .............. , , •••••• , . •• • ... ••• • •• . •• • • • . 7 8 

Pen11acola .................. , 1rr1verbnr ............................ ,. •••••• ..... .••• •••• •••. 22.5 23.5 
F runt bnr to navy yard. . • • . .. • . • • • .. • • • • . • • • • • • . • . . • • • .. • . • . 27 28 

Oft' wharf at Pen~acola ....................... •••••• •••• •••. 2l 2:2 

19. 9 

26 9 

29.~ I 

14.9 

11.9 

44.8 ! 

53.8 

18.8 

115.8 

7 .7 

8.7 

5.2 

7.2 i 
F.7 

l l.7 

14. 7 

6.7 
15.2 

13. 7 

12.7 
18.7 

12.6 

38.6 

9.6 
12.8 

6.8 

6.8 

2-~.3 

26.8 

20.8 

Feet. I c. s.,18@. 17. l 

11.9 

25.5 
I } lf55. 

11. 7 lf-00. 

21. 7 
I 

20. 7 
:- [~6:!. 
I 

21. 7 J 
27.7 1 r 1854. 

rn.7 

23.1 

19.5 
3.-1,.;i 

15.~ 

28.5 l 
31. 5 

I 31.5 

29.5 I 
31 5 I 2R.5 

21.5 
r le.10 :tnit is5t. 

28.5 I 31.5 

16.5 I 
13.5 I 46.4 

5.~.4 J 
20.4 

; 1s;,5, 
18. 4 

10.9 l857. 

ll.8 18&0. 

8.3 Dr. 

IO.a Do. 
11.8 l 
14.8 1J18.>5. 
)7 -~ 

9.e i 18.52. 
17.4 l 
15.9 I 14 .9 

20.9 ~ 1858. 

14 .4 I 40.4 

11.4 J 
14.3 

11855. 8.3 

8.3 J 
23 8 l 
28.3 > 1856. 

22.3 J 

~The highest tides occur at tl1e moon~Fil greatest dcclinati(1n, and arci applied in the column headed' "spring tidEs.'' 
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VO REPOKl' O:F THE SliPERil'iTENDENT OF 

APPENDIX No. 5-Coutinued. 

LEAST \YATER IN CUAXNEL WAY. 

Place:;, Li111i~::: between wt1lch depths arc r:-rvcn. 

:MobilP bay alul river ••••.•• *f)v1_'r nuu'r bar •• , ••• , •. , •••.• , ••••••••••.•••••••••• 

Main ~hip Pllanm_'i to Fort Morgan •••••..• -···· ••.•••..•.. 

'I'o tile UplJi r fl~~Cl ,, • o ·• • •,,,, • ••• •• o, • ,, , ••• • • • • ••• • • • • • 

*C;r.inl't-=: Pa:-:,,;,, •••..•••••••••••••••••••••••••••• ,,, •••••••••• 

ftJj~:<i~!'lippi !'101111 d ...••••••••• "P-ro111 Grant,_.., Pa=-!' tn Pa!'e<1goula mail wJw1 f. T •• ..... ~., ••••• 

l{orn l:o-laud P1t~:i', O\'l'r bar .• ,., ••••• , •••••••• ,,, ••• , •• , •••. : 

A11elioragt> in!i-idc Horn i,;:Jand, •••••• ,,,, -····· ,,,, ,,, , •••••. 

Fp 10 Pa:-:;c:agoula mail wharf .•••• , •••..•.••..•••••••.•.•• 

Ship !~land Ju1rlior ••••• , ••• , *Ch~nnel ••• , , , •••.•• , , ..... , , ••••• , • , ••••• , • , , ••••• , ••• , •. 

N orli1west c-hannel ......... , , •••••• , ••.•••• , • , , , • , ••••••• , •. 

Ancltt.rage, Man-of.war harbor .......... . 

Cnt [:;land hn.rhor •••••••••. *Ship ehanrit·I ••••.•••••••••.•••••. , •••••••• , , ••••.•••••••. ' 

~ontlJ Pa:-;,;; •••••••••••• ••••··~· ......... •••·.,.,, ••••• ••••• 

Shelf Bt1nk ct1nt1n-rt ••••••••.••••••••••••••••••••••.•••••••. 

I\fi.-f-i~,.ippi delta •••.•••••••. *l'al"i. a 1~outre, North channel ••••• ,,, •••••••••••••••••••••• 

So11th channel, •••• , •• , •.••••.••••••••• ,., ....... ,.,,, •••••. 

1"ortl1t':at'.ot Pa~~ .•••. , ..•••••. *Ovt:"r bar, north entrance ................................... . 

f)vcr har, i;.outh entrance • , . , ........ , •. ••.,, .• •••• ••..•••••. 
8outhF"a!'t Pass ............... *Enterillf! , ..••• , , , , ••• , ........ , • , , , •••••• , •••••• , • , • , ••.• , . 

Routh PaRs .• , ••••••.••••••.. "'Cl1annel , •••••.••••••. , •••••• , .• , •••••••• , ............... , •. 

South\'\'e~t Pass •• , .•. • :. •• . Channel .••.•.• , ••••• , ..•••• ,, ,,, • ••••••. ••• •• , ••• , • , , ••••.: 

liarrataria b<ly •••••••• ••• ,, , •Over bar outside of Grand Pass .•••••••• ,, ........ , •.••••••• 

: Granrt pa~!'age to Cndepeudenee island ..................... : 

Deraierc or Lnst isJand .• , • , :*Channel into0ide, and North of Ship Island Shoal light-shiµ ••• , 1 

Channel north of SJ1ip Island shoal_, one mile from beach of 
1 

Dern iere island . . . . . • .•••...•..•.. , ....................... ; 

Atehafalaya bay ........ ~, ..... From en.trauce to Cut-off Channel lJuoy ......... , •••••• 

()n the Nnrro\vs ••• ,, , •••• ••••, ••• ••• , ••• , •••• •• ,, ..... , , •• ! 
On Bulkhei:ul •..•.•.. , _ ............... , •••• , •••••••••••••••. ! 

Mouth of Atd1at8.laya river in mid·channel ••••..•.. •••• .... i 
·v·erm1Ji[ n bay............... In mi•l-channcl off light· house ••••••• , •••• , •••• , , ••••••.•... i 

~:~~;:i~:::Y.~.r.::: '.::: ·.~:::: : ~:~:::ct::~::.~:::.-.:'.'.·.:::::~~-.:-.~•::::: .... :::: :: : : -.~::: ~ ~ ~ l 
G:t1Vt'1'ton bny ............... * Entrallce over bar .•••• , , ......... , .. , , , •••••••• , •••••. , •• , • l 
San I~ llis Pa~~ ..•••••••..••. *Over har ••••••••• , •••••••• , ........ , ............ , ••••• , • , • • • I 

~~t~=:: .:: : : :: : :·,:~i~~':;~:::;: ;:·: :::: :: :L:::::~ :i:: ::: :-: :::::: :: : I 

_Mf'Hll. 

Feet. I!'.' ct. 
~I :H 
36 37 

]~ 13 

6 . .'.> i.5 

7.5 8. 7 

15 16.2 

19 20.2 

~ 9.2 

19 20 3 

HJ.:) 20 ~ 

18 19. 3 

l6 17 ,3 

14 15.3 

15.2 16.fi 

9,5 10.6 
I~ 13. l 

9.5 10.6 

9 IO. I 

10 I J l. I 

8 Y. l 

15,5 IG.6 

7.5 6.7 

15 16.2 

27 
! 

28.4 

14 15.4 

8 9.6 

6.5 8.1 

6.5 t;. l 

48 49.6 

42 43.6 

5.5 7.4 

7.5 9 
lil 13.1 

8 9.1 

8 9.1 

~ 10.l 

10.1 

4 4.9 

~111ing tide:::. 

~ 
~ 

"' 
== 

Fee1. Feet. 
20.7 2:l.2 

:35 .i 3i.2 

11.7 13 2 

6.3 7 .B 
7.2 

H.7 16.5 
ltl.7 20.5 

7. 7 9.5 

18.7 20.6 

1!J_2 :H.l 

17 7 13.6 

15.7 17 .6 

13.7 13.6 

14.9 16.8 

9.3 IO. 7 

ll.8 13.2 

9.3 10.7 

8.8 10.2 

Y.8 11.2 

7.8 9.2 

15.2 16. 7 

7.2 8.9 
14. 7 16.4 

26.7 28.8 

13.7 15.R 

7.6 10.0 
6.1 8.5 

6.1 e.s 
47.6 50.0 

4l.6 44 
5,3 7.6 

i.2 9.3 
11. 7 l:J.3 

7.8 9.3 

7 .b 9.3 

8.8 10.:J 

8.7 10.5 

3.8 5 

Auttwritil.!s. 

----------

,., 
~ lf47 to 1852, i11clu-

:J ~jve. 

l}l4i. 

!8:H. 

lt53. 

} ls.J~ and 11::53. 

) 

flW, 

iJ 
1 
f 1848. 

J 
1 

I 
f 185\. 
I 

I 
) 

1002. 

} 185:.?. 

1853. 

1853. 

1 
I r 1s:;a. 
I 
I 

) 1s.-;.5, 

i 18:;5. 
I 1853. 

1853. 

I 1853. 
I 1sss. 

i l8:i7. 
I 1853. 

/ !&33. 
I 

-11 The highest tides occur at the mo-on's greatest declination, and are applied in the column headed "spring tidos. i 



 

THE CNITE]) STATI;s COA8T SlIRYEY. 

APPE:\DIX Ko. 5-Coutinucd. 

,\Jf'all lov.·p~t 111 
day. 

PJaces. Limit::. ltetwt~cu which dl-'ptll:> ;irt' gi\-·cri. 

ri:a11 Die!!o bay Entrnn~P ...................................................... . 

S~lll Die~o .................. l\lidw;1y bctwe.:n 15outh enO of Zuni:za ?-lrnal nnd Poiut Lorna 

hgllt-ll11u,.;f•.hf~,tring N. fil~ W. h~· eompat<s,th:;;tant 1w:ulr 

a 1'1atute u1ile ••• , . , , .• , • , .••••••••.•.•.•. , •••• , , • ••• . 20 

Midt\IP Gmu11d light-hou-{!, hP~ring l\'. 67& ,\. ... bycornpa'"• 

di~tant three·fo·.irth:-< <•fa ~tatt1h! mil .................. , 18 

!\lid \\.'fl)" .ind IH~arl) in rang1• lwtwt~'""'H Balla_.,t P111nt aud P•Hnt 

~)ppo;;itf' ..•..•.••...•••••.••.• , ...................... , , , , 2~ 

AhrP<i,:;t of LH Pl:-1.za, 160 )Hrd:-: from shorn............... lt' 

At the end of wharf, (N"f!Wtown) .......... , • , ....... •• ... 23 

San Clemf!nte i~land; (~E. About nudway bet\VC•PH NE. anti 8\\7. points-at anehorage 

end.) in decp('l'-t bil;!ht, 4,')0 yard~ from sl1ore ....... , ••••• , • •••. 40 

San Ch•mcnte island, (NW. About ~OU yard,;; from shore at nnchor:::ige...... •• • ... • • . • • • . 35 

end.) 

Mi;:;,i:;:ion i8an Juan Capi~- At ancl1orage ••.••.••••••. , .••••• •••••••••• .•.• ••. •..•• 4~ 

tra.no. 

S:mta t::alalina island, (SW. Anchorage Jn Cat.ahna harbor ......................... . 

f:ide.) 

San PP.dro. ••••. .••••• .. •.. [n range bc>-twPcn I)tlint Pedro arid half a rni11~ fro111 Dead 

ll-1au~:.:; i~land .•••••••.••••.••••.•••••••••••••••••.•••• 18 

Point Dun1a. •••..••••••••••• Anchorage................... • .•. •••. •••• .• .• •. .. .•.•• 5--l 

Fnn Ilne11av..,nturu .••••••••. A11chur,1µ:e lmlf a milt> f.1om i;;hon~ ..... ,.. .... . .••. •• . . •• ;}(j 

8nnta Cruz 1:0:land ...• ••••• A11choragc, P.i;;;:on(•r'..;: harbor........... .•. .•.••.•. •..••. 7.) 

Snnta Bitrb:tra .••• ••••.. ••. Ar1chornl!e in~ide of k1'lp, 4511 yard~ from ~tw:re .•.••. , , ••• . lK 

8nn ~ll~nel island .......... A11chnra~e, Curler•,· h•nhor ... . . ...... .••. .... .... . ..... 37 

Coxo harbor .•• , •• ... • • , ... • Aucho-ra~e . , •• , •. , , • , • , , , •••• , ............ , . •• •• • • . • •.. 

~an l .. uis ObispD •••••• ••••• Ant·hor;tl!E'" in l1ar1Jor ••••••••.•••• , •• c••• ••••••••••••••• 

f:'a11 8i1ueon , ............... · 1 l-!arhor anchorage.,., .••.• , •••.•.••••• , ••••.••.• _ .• , ••• 

1\.1 onterey Ii arbor .••• , ••• _ •. J A11chorn~e . , • _ , •• , ..• , , • , •. , ~., .............. , • , ••• , , ••. 

~ant.a Cruz ha.rlior •••••••• 

San Franci~co l.Jay ...... .. 

Nl'ar !:'hore , • , , .............. , • , • , ••••••• , •• , • , , ••• , .• , ••• , 

f\.ncl1ora;::.c ........................... . 

From 4-fatho111 b::u1k around l'l s:nu1hnn shore ........... . 

Anchorage nff Ri11eon Point, 150 yard~ fro111 shore •.•••••• 

28 

66 

A11cl1oragc off 1\larkt'I Street wharf, San Fr;rncLsco •• • • ... • 54 

()ff Cunnin;?:harn\ .. \Yh 1rf ••• . • • • • . • • • • ... • .. . .•• • ••• . • ••• 3G 

Off Clark~~ Point, 450 yard!! rrom shore . . . .. • . . • • • • • • • • . 42 

San Francisco- harbor •••••• , On the bar .•...•• , , • , , • • • • • • • • ••• , .•• ,.. • • . • • • • •• • • • • • . 3.1 

At hP~t \'1.'h:irve~ ••.• ..• •. ..... .•••. .•..•• .. .. ..•• •. .. 20 

:Mare Jt;:laud straits .• , ...... , In m iti -L hanucl .. between Commi::;s.iou lC.oc k aud wei; tern 

Bn11em1s bay" .............. . 

Sir Franch. Drnke'~ hay .. .. 

Tamale.;; ba.v ............... . 

Bodega bay ••• , , ..... , •••••• 

Coast .•.••••• , ••.••••.••••. 

Albion river .................. , 

Mendodno city ••••••••••. 
Rht~lrer COVIi!! ........ ., ..... . 

f,!umooldt bay ........... . 

s::hore •••.••.•.•. 2.l 

ln rnirl ·eh;rnnd, h'.!twcr.11 JHl\'Y ,·ard .md Va!IPjo •.•.••.•. i ::.?:1 

[n>id'' of hre<k<!r~ on lluxhury reet~ab""'" mil<' fr<><11 >hon• i 24 

Half a mill~ insiUe the Jmiut, •L111l 40n _vards Jr om ~hwe •.•• 17 

Over bar .••••• , ••• ,., •••• ,, ••••••.••••..•...••••..•.•• JO 

Haifa mile in~i!le ofn•t>fi at ;rnehora:,::e utri .. niut, 900 )"Hrd:o.o 

frou1 !:'hore..... ....... .... . .••• •• ......... ••• •• •• ....... .... 3~1 

:\t Ilaven'::o: anl'iloragt! ••• • •••• .• •• ..... •• •• •••. ••••• •• ••• 48 

Anchorag1! at entra11ce ••••.•••••••••• : .................... , 48 

.\1wnorag<: Inside of point............................... 3U 
Anchorn.=:e 500 yard~ in:_-;1de of point .......... , , .... . • • • . • . :H 

Ou bnr, half R. uu1e froin "bnH~....... •• . • • .• . • . • .... . . ... . 2l 

Main rh11nnel ........... , ................................. . 
Creticcnt City harbor ••••• , A11clwrage hr.If a mil1~ off CresePnt city .................. . 

·10 

21 

Port Orfofd 7 or Ewing harbor. Anchorage three fourths of n 1uile from Tichenor"8 lhJck, 

Hnd half ;L mile trorn Battle ll1\ck ..................... . 

Koos bny ......... ••• • • •. • •• • I Over bar .• •• •.• • .• • • ......... ••. • ••• • .. • • ••• • • ••• .. • • • ••. 
Umpq 11a river.............. On bar, opposite mid-<:hnnnel ....................... .. 

46 

JI 
J:! 

23.8 

21.9 

2..i.9 

:11 .9 

26 .9 

24.9 

21 9 

~b.(l 

40 .Ct 

iY.O 

2:},0 

41. l 

~l.CI 

:;1> i:;. 

2i .~ 

4."J.!;j 

:i~. ~) 

:11 .6 

3:?, l 

70. l 

58.l 

40. I 

46.1 

31.1 

24.1 

:m . .'i 
30.5 

:!8 

21.1 

14 l 

2...5 7 

~H.i' 

21.2 

5\.7 
16.7 

19.0 

~pn11!.! ti1h~s. 

i\hmi. 

Feel. 
23.b 

1U.4 

17. ~ 

Ql .4 

l7 .4 

22.4 

39. 4 

35.4 

41.5 

20 . .'I 

17 .:. 

:J5 . .J 

7-L5 

6.:..6 

33.ti 

35.6 

4l.6 

3:1.6 

19 ti 

2t.ti 

2t. ~ 

2:1 fi 

16 {) 

Y.6 

= 
Fert. 
:U.5 

26.1 

24. l 

~2'] 

~-1.1 

2::J. l 

46. J 

4:.! 1 

413.1 

27. l 

?,J,6 

3:;.:1 

.J3 6 

7! .6 

5~.fi 

41 6 

4i .ti 

:!2 .6 

23.6 

~9 fi 

2J.fJ 

1.).6 

4.l.6 

5LO 
54. l 

35. l 

2~.5 

2i '; 

2li.7 

28.1 

53.6 
l~.fi 

2Q.9 

~\lilll!! IH1f'.:. 

!Huo11' .. i1:r1"ale1't 
dt"ehn-:1.11•m. 

.Feet. 
:.m .. 1 

18.9 

JG. 9 

2l. 9 

41. 0 

20.G 

17. 0 

.5:3. u 
;15.0 

'";4 l) 

'' .0 
.::lfi. 0 

;_is.9 

2G !~ 

IH !J 

5!. 9 

:H 9 

40.9 

21 !J 

18.9 

2L~ 

21. 9 

15.9 

8.!J 

41.9 

9.9 

ll.8 

Ft·rt. 
33.-' 

2G..1 

2·L4 

28 4 

2"4.4 

29.4 

4G.4 

4:2.4 

48.5 

2-!.5 

cu.i 
42.8 

El.~ 

2.i.u 

41.0 

~~(), R 

39 :1 

30 2 

35.0 

3:l 7 

:i:i.e 

71.8 

.19.~ 

4l.8 

47 8 

38.8 

25.~ 

3~. I 

3~. l 

2Y.8 

2:2.':-l 

15.~ 

41.~ 

54 .2 

54.4 

:W.4 
£/ti,.'! 

28.0 

~!7. 0 

2~.5 

51.() 

19.0 

fl L.!1 

Dr1te. 

ll:'Sl. 

18.-'6. 

rn:i;, 
18.56. 

16&6. 

]e.Jfi. 

ll:Rl:l. 

1853. 

16.'>2. 

l~<l'.!. 

1E.S:l. 

1E55. 

1~.:.-i. 

lt-3.):l. 

lb 0l2. 

JE5·2. 

lE<»l. 

J8.J2. 

18.~.:i. 

18.;J. 

lt:5'.}. 

1e;;1. 
]8.';I. 

lr:.'ll 

1s.-,1. 
Jt-15L 

1855. 

1t"i55. 

18.):~. 

1~:;3, 

1853. 

J~t1.3. 

I-53. 

iti::,3. 

lt;.)l. 

] ~.)3. 

1!'53. 

1~6~. 

1853. 
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APPENDIX No .. 5-Continucd. 

LE.AST WATFR IS f:HANN.E.'L·WAY. 

----- ---------- ---~------

~!can lowe~t or I Spring tith~s. ~pring tides. 
day. Mt!!IU. I Mon11'~ groeatest 

I decliuauon. 
Places. Limits betwcer1 which dicpths are given. ·------- - ---- --·------ Date. 

~ " "" " ~~ 0 .£ .£ ;;; ;;; 
";;:.:; ~~ ~~ ~ " 

,~ [;e; ~ d 

l ~~ ~ .g, :;: ::. I iii~ 
iii c i 0 i ...:: ...:: ...:: 

---------
eel. Feet. Feet. Fut. Fat. 

Columhia river u•• .......... Nor1'1 chamlt'l to Baker':-; bay........... . .•.••.••.•• 24 23.3 32.4 2i 6 32.7 1852. 

l*Ent1ance iuto ~out II ch:in~1~I ...... , • , , .... , , ........... , , : 

On bar of soulh channel ••.• , •• , .•••• , ••. , •••••••.••••• ,. ,' 

ID 25.5 18.:J 27.4 17 .6 27.7 1852. 

16 2:!.5 15.3 24.·I 14.6 24.7 le53. 

Shoalwutcr bay·•••••, •••• ,, <>n bar •••••..••••••••• , .................................. , 18 24.5 I 17.3 26.4 16.6 2U. 7 1851. 

N ortll channel •....•..••••••. , ..•.•.•••••..•••••••••.•••. j 22.5 29.0 21 B 30. 9 21.1 3L 2 

~11u1l1 channt!L ............................................ , 25 31.5 24.3 33.4 23.6 :13. 7 I Hi'l3. 

GrP-nvillc harbor ........ , •H. Anchorage th r~c-quute1 sofa mile inside of Point Greuville, 

and tSarue di~tanc-c from &bore ..•.••• , , ••••••••••••••• ·• 
1 

22 28,5 ' m.~ 30.5 iW.5 31.0 i 185l. 

NeC-.ab liarbor •••••••••..••. Anelzorage a mile insi<lB or Waddah island, and 450 yards 

lro1n shore ............................................... , :J6 42.5 35.0 44. 7 34.3 45.3 1851. 

Fal~e Dnngeness •... .. •..••. flnrbor ancboragP ......................................... . 54 60.4 53.2 62.3 52.2 62.5 1851. 

New Dun!!eness •••••. ••••• .•••. ,-do ........................... , ...... ,,, .................. . 45 51.4 44.3 52.9 43.1 53.3 1855. 

8mith'~ i~land, (north side) , Anchorage near kelp, 45.0yards1rom $bore 0 .,. •••• •••••• ! 25 31.4 24 4 32.7 23.l 33.0 1854. 

B-cllinghan1 bay .••••• ,., ••••. f ••.. , ................... ··•• • •••• •••• •• · · •• •• •••· •••• •••••• 
Anchorage 4[)0 yarrls 11outhwest of t'itzhugh's wharf ........ : 

60 66.4 59.4 67. 7 58.1 67.9 i 1855. 
18 ~4.4 17 .4 25. 7 ! 16.l 25.11 1855. 

Port Town~hend •• • • • • •• • • • tAnC"h.orage 4UO yards east of custom-hou~e ..•. , ........... , 48 54.4 47.4 55. 7 46.l 55.9 1854. 

P-ort Lutllo"\\' ................ fAnchorage ......................... •••. • · ·• ......... ····•·I 
Port Ga1nble •••••••....•.... t-··· ,do ••••.•••.•.•.•••••••••••••••.•••••••••••••••••••• I 

3ll 42.4 35.4 43.7 34.l 43.9 1855. 

18 24 4 17 .4 25.7 16.l 25.9 1e5s. 

Seattle •. , ••••..••• , , •. , • • • . t ..... do . . • • • • . • • • • • . • . . • ••• , ••••• , ................... , .• 20 28.0 19.3 29 5 17.9 :JO.O lt:l54. 
Blakely harbor ..... , , H •••• tAnchorage 15-0 ynrds insirle ol entrance .• ,., ......... , •. ,. 46 54.0 45.3 55.5 43.9 56.0 IK)6, 

Steila0oom ha1bor ........... tAnchorage off Steilacoom creek, 400 yards .•••..••.••••... 18 ~.5 17.0 32.0 15.3 3).2 181>5. 
OlymJHa harbor ..••••••.••••• tMid-channel, town 1} mile di~tant, mise:ion bearing ENE 11 ~~.5 10.0 25.0 8.3 25.2 

,,. Twenty-one fef>t may be carried in at mean low water by keeping a little northward and westward, nearer the breakers of the middle sands, and, 

at the tum, hauhng up for Cape Disappointment. 

tThe last column at the:Se stations give.s the lleig:ht of highest wattir of spnnr: tides at the time of tlle muon'8 declinati-00 being zero, the higlle~t 

high watl'r!-! of till.' month occurring at that Hme. 
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APPENDIX Xo. G. 
NOTICE TO MARIKEltS. 

In tl1{' appronclwR to K ewport harbor, Rhode blaud, two rock~ have been diocovcr('d l1y Henry .'.llitchdl, 
.Assistant "Cnited Stt1tc£ Coast SurvPy. 

l. Lies about 700 yards west from the poor-houi<c on Coastpr's Ilarhor island, and ;375 ;-anfa north l1y 
east from Red Buoy Ko. 6. This rock is al1out one acre in extent, with 17 t(•l't at mean lmY wat<'r 011 it" 
shoalest spot, which is not over 6 feet square. At the lowest spring title,.; there will probably uot l1e Iese than 
15} feet on this spot. 

This rock lies in nearly mid-channel of tl1c northern pa8sa~c. To clear it, hug elosel:- the l10lc1 shnrP of 
Coaster's IIarhor i,;land. 

2. Lies nearly 011 the line bnween the llose 1Blm1d spindle and Goat Islaml light-hou~P. aml :ihont 
325 ya.rds from the Hose hland SJlindlc. Thi;-; rock has two ,;hnrp peaks lying N''\'\'. and SE., with l ·1:\ frN 
on the outer onP at mean low wnter. To the WP8twanl of thb roek tlH' rlr>pth if' ;, ; tn tht• 11orll1 ward, 7; to 
the eastward, 8 ; and to the sonthwanl, 7 fathom." water. ThiB roek lie" out,;ide of the li1w Letwc•cn the 
Rose Island spjndle and Buoy :Ko. :3. T•J clear it, keep on thl· Goat i~lan<l ~iclP of the channel. 

A. D. l:L\.l'HE, 

CoAST SeRYEY OFFICE, 
S11perintoulrnt Uuitcd Stutc8 Coast Surrey. 

]l.'orernbcr 4, 1SG2. 

A PPEXDIX Ko. 7 
NOTICE TO MARI::i'.EHS. 

N oticc is hcrcl\v given to mariners that the Baltie, Captain .T. .J. Com,;toek, iec rqwrtPc1 to lrnve run 
agrnund, drawing 18} fi·<'t, on a slwal 8pot $it.nnted about 2~ mile~ rhw e:u•t from "'intt't' Quarter shual, 011 

the coast of l\laryland, and about 11 mile:' from the· sl}()re. Thi,; ~hoal i:l not laid dowu on the· ehart~, a!J(l a 
survey of the ground will Le matle at the earlie~t practi<.oable moment. 

COAST Sl'RVEY OFFICE, 

~Yorcm1wr ;,, 1862. 

A. D. BACHE. 
Superi111t7ulent F111terl 81afrg Coost 811n·r·g. 

APPENDIX Ko. 8. 
TIDE TAilLES FOR MARINER'l, PREPARED :wnmi THE COAST SFRYRY OBSERYATIONS, BY A. D. BACHE, 

SUPEIUNTENDENT. 

[Furnished by authority of the Treasury Department to E. anrl G. W. lllunt, New York, and r0vised October, 1862 ] 

'l'hc following tables will enable navigators to ascertain the time and height of high and low water in 
some of the priucipal ports of ihe United StatcR. The result8 are approximate, the observation~ being ~till 
in p1·ogress, but they may safely be u8ed fo1· 1n·actical purposes. 'I'he number of places of observation, :rnd 
tlie time during which many of them have Leen made, are steadily on the increase a" the Cou~t Surny 
advances. 

The tides on the coast of the United States, on the Atlantic, Gulf of Mexico, and Paeific, arc of tlll'Pe 
different classes. 'I'hosc of the Atlantic are of the most ordinary type, el1Ling and flowing twice in twenty
four hours, and l1aving but moderate differences in height between the two succcsilive high waters or low 
waters, one occurring before noon, the other after noon. 

Those of the Pacific coast also ebb aud flow twice during twenty-four houri::, but th<> morniHg' :mil after
noon tides differ very considerably in height, so much so that at certain p1'riods a rock whieh has tl1re1' feet 
and a half water upon it at low tide may be awash on the next succeeding low wat.er. 'I'he interval~, too, 
betwe.en 11ucee11sive high anil >111eef'!'i!ive low waterR rrnly lw. very 11111•rprnl. 
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The tiiJe;: of port" in t1w Gulf of ::'i[Pxieo, wef't of Cape St. Ger>ri!C, ebb and flow, aH a rule, but ouce in 
tw<•nty-four honrn, or are singk-fla~- tick~. At particular 1wrt8 of tht, month t.iiere nre two "m11ll tiiles in the 
tw('nty-fnur hours. The ri:<l' rincl fall in all tlH:P<' port:' i" snmll. East of Cape ~L George tlw rise ancl fall 
iucrPnre~; there arP tl\·o title:~, as a rnll', cluring· the twen1T-four hours, aull the daily ine11uality referred to in 

the l'acifa· tides iP large. 
'These IH'<'nliuritit:s requi1·e a 1lift~~rrnt Wfl) of treating tlw casos, and in some of them separate tables. 
I proposp tri eualilc t.he mwigator to find, from tl1c Xautical Ahuanac and the followiug tabk•s, the time 

:mr1 lieight of high and low wate1· at any date· within the ordinary rnuge of difference• prnduced by winds and 
other variable circumstance&. I will emlcann· to clfr('st the matter •if unfamilfar technical expressions as for 
aB pnteticalil<·, tlwngh for shorl.nl'S:-<-"nk(' sowc t<uch term' rna;- lie cmploy<·<l aftt·r ddiuiug them. The- di~

c1rnsion of the Galf tides }urn 11ot been carried so far as to cnaLle me to present the results in as definite a 
form al' th(• others. 

As b well kuown, tl1r· in1t·rval liPIWPCll tl1e tiuw of the moon':; crossing thr: rn!'ric1ian (monn'~ transit) mirl 

the tiuw of high water at a gin~n vlm·1· ic nr:a.rly coustant ; tliat is, this interval varies between moilcratt~ 
limits, which cnn be m•sigtwd. Tl1e iuterval at full anri change of tlie moon is known as tlw estttblislnnent of· 

the port. ancl ;,.. onli11nril~· rnarkccl on the chart~. A8 it io not generally tlw averagt• of tlw interval clnring a 

month':' tides, it is a if'.;" convcuic,nt and Iese' aceurate cpantity for the u-.e of the navigation than the average 
i11tt:1Tal whidi is U•'<'tl 011 the Coast i3m·vp_v C"hartf', and i,.; ~ometirnes called the "mean" or "corrected est:th
lisl1mcnt."* Tiu· following t;ililc gin·" the· 1irinci1ml tidal 'lnantitif's f,1r thC" dilfrrent ports name<l in the Gr~t 
c11lnmn, wl1crc tliey are arrrn1g;f'd nrnler spceific hcadc'. The third column of the tal;Jr: gives the me:m inter
val, in h<l\\l'P and minuH,~. betw1,eu the· moon'i' tra11si1 ancl the timt• of l1iglt watPr next after the transit; tlie 
fomth, thf' c1iffrrr·ncro l1f't1n•<·n thP f!'reate~t and tlw lc:ti't int<>rval occnninf!' in r1iiforeut parts of the month, 
(lunar.) A ~irnpk inepection of tlti<" col nmu will show how important it ie tn determine the.~e changPs in 

nrnny of the ports wl1cre t11cy amonut to more than lrnlf an honr, or to more than fifteen minutes from thP 
m·eragt· inte1Tal. Tltc· fifth, 1'ixt.h, m11l seventh eolnums refer to the heiµ;ht of thC" tide. The fifth giYcs, in 

fret, the :iverng-c ri:;t· and foll, or average difference between high and low \Yater. The sixth i:;-in~s the· great· 
('Ht diffp1·(·UC(· <·ommonly kuow1! a8 tbe ri,:c arnl fall of q·ll'ing tides, and t11c Sl'V<"nth the lea.st difference known 
as the rist• aur1 fall of tl1c lll'al' titll'>'. 

The 1n·crag-c t1urntion of the flood or rio"ing tillc i:; given iu the eighth column; of tlw l'bb or falling ti•lc 
in the ninth; anll of thf' pl!riod <lnring which thl' tido neith<:r ri,;es nor falls, or the "~fand," in tl1e tPnth. 

'l'lu: duration of the flood i:; mc·asLtrt•c1 from tlw rnidtlfo of tl1e stauc1 at low water to the middle of the stand 

at high water, so that the wl1ole duration from one high water to the next, or from one low water to the next, 
~honld br' g-iven liy the sum of tlte number~ in tlH' eig·hth anrl ninth columns. At most of these places giv1·n 
in t hf· li"t a m;trk of refol'cnce ha~ bec1t t•tstahli:'lu·cl fm· t11c l1eigl1t of the ticl e. I have umitt('d the lle:>cTiption 
of these nuu-kr', ( !'XCPpt in the following loealitie:>,) a'O of uo particular intered in thi~ connexion. 

llJ;;:\'01-:\L\RKS. 

Bo~ton.-The top of tlie wall or quay at the entrance of the dry dock in th1e Charlestown navy yard is 
fourt<•cn feet ;,:;, ( 01· 14.69 foet) above mean low wat1•1·. t 

n~r-11: l~ork.-Tlu· lower t•dge of a strnight line cut in a stone wall, at the head of a wooden wharf on 
Hovcrnor'oi i~lana, i~ thirteen feet ,_':,70 (or 13.!J7 foet) abo\•c mean low water. The letters U. S. C. S. are cut 
in t11P same stou1>. 

07d Point Con1f<1rt, Va -A line cut in the wall of the ligl1t-l1ouse, one foot from the ground, on tlie 
i<outhwest side, i" deven fret ( 11 feet) above mean low water. 

Cliarh•strm, S. C.-The outer and lowel' edge of embrasure of gun Ko. 3, at Castle I'inckney, is ten feet 
-io"u ( 10.13 fret) above mean low water. 

"This term was introduced by the Uev. Dr. Whewell, who has done RO much for the investigation of the i .. ws of the 
ti1les 

t In conspqccnce of alterations made to the wall during the year 1860, the C(Jping is se\·en hundredths ,,fa foot lowt:r 
thiin forruerly. 
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TABLE I. 

Tide taM,, fbr the coast r:J the Cnit,,,Z Statrs. 

PORT. 

l. 

C.OA.S'l' FROM .POKTLAND TO NE.W YORK. 

H:umiwe!J's P<Jiut, KcunPbec river.,,_ ••• 

:Porlland ............................. . 

Pnrtsn1uUth •.••••••••••••••••••••••. ,,, 

Nt!V\<'liuryport ••••• , •• , ••• , .... ,, ........ , , 

STATE. 

·-·----------

!\-Iaine ...•••• ,, • , .. 

• do •.•••••••••. 

New HallljJ:-;hirc ..... 

Mu~:.:acht.t1'•:tt:-=i •.• , 

Rockport ........................... ,. , ..... do ....••....•. 

:m:alem. .•• •••• •••• •••• ........ .••• •••. ••. . •. tin ...•..•.•.••. 

Btl:5'l0U Light............................. . ... d!> ............ . 
Bn>'-ton .•••••• ·~·· .... ,, ........................ do ••••••••• ,,, 

Plymouth... •• •• • • ... • .. • • ........... , • • •• . . .. rln ..••••••••••. 

\\'elltlerI ........................................ du .••..•....•. 

ProvitrcPtowu* ••••• , • , ........... , . •• • • ... . . 1t(J.,,,, •••••••• 

lttlouo1noy .••••• , • • . . • . • •• • • • • • . . • •• • • ... . . , • tit> .•• ,,. , ••••• , 

Nanu1rket. ...•• .... ••• ••• ..•. ....... •••.. . ... dn .••.•••.•• ·~· 

If_lannil'i •••• , •••••••• , , ••••••., ,,,, •••••. • •. du .•••.••••••• 

Edg::irt-o"·n ................................. a() .• , .••••••••• 
Iloln1r10~s Hole.......................... . .. do ....•.•.••.•. 

'J'arpaulin Cflve...... •••••• •. ••. • ..... ••• .. do .....•.••••... 

\\"ood'"s Hole, n'lrtl1 side ....................... rto .••• ••••••••. 

'Voo(!'s Hole, i:;:outh side .••••••.••••••••.••. do .••• , ........ . 

!\feneru~ha .Biglit, ,, •••• •••••. '••• ,,.,. ••• . ••. rto ............. . 

Quick's; Hrilc, north side ....................... do .••....•••••. 

Qu1ck's Ilolc, south side .••••••••••••••••.••. do ••• , ........... . 

(.'uttyhunk .•••••••••••••••••••••••••••••..••. do •••..••.•.••• 

Kettl<~ Cove................... • . . .. .•.•. . •.. do ..•.......... 

Di rd l:--larul Light •••••••••••••••.•••••••.•••• do •••• , ••••••.•. 

Nc>w Bedford entrance, (Dumpling Rock) ...... do .•• ,, ...... .. 
Newport ...................... ~. , . . • . .... . lthodc Is-land .... . 
l,oint Jurlith .••••• , •••• •••• •••• •• •• ••••• . .... do .••..•..•.•.• 

Block 1~1a11d. , .... , •.••••••••••••. , • . ••• • . . ... do .••.•••••••.•. 
Muntauk Point, L. I ..••.•••••••..•••.•••. Neiv 1.,..ork ...... , •. 
Sandy Hook................................ . ••• do .•• , ..•••.••.. 
New York ................... ,........... . ••. do .•••.••..•••.. 

DUDSIJN RIVER. 

Dobb's Ferry, ................... • • · • • •• • • • • New \:.,.ork .......... . 

Tnrrytow n ••• , •••••••• , ••••••• , • • • • • • .. • • . .... do .•• , ........... . 

Verplanck's Point., ............ , , , ... , • • • • . . ••• do ••• , .......... . 
Wt-st Point ..................................... do .••••• ,, • ._ •••. 

PougbkP.epsie •••••• •••• ............... •••••· .••• do •••. •••••••••• 
'l'ivoJi ••••••••••••••••• •••• •••••• ••••••••.••. do •.••.•.•••••• 

8tuyvPsaut .~ ....................... •••••· .••• do •••• •••••••••• 
Castleton , ...... , ••• , ............. , , •• , • •• • , •• , do ..•. , ••• , •• ••. 
Greenbush ... , ........................ , .......... do .•••• ,., •••••• 

LONG ISLAND IJOUNPo 

Wateh Hill .••••.•••.•••••••••••••••••••• 
Stonington.... •• • •• . . . • ••••• , • , ......... . 

Little Gull islai1d .. ,, ·•••••• ................ . 

New London•••••• ...................... . 
New fJaven ... ... • • •• • •• ••• , •••••.•••• •••· 
llridgrport....... • ..•••••••••••• , .••••••. 

Rhode r.Jand •••••. 
ConnC!-cticut •••••• 
New York ........ . 

Connecticut ... , •• 

••. do .••••••••••••. 

.••• do 

i 

I."iTERY.AI, BETW!::t,.r.. 

TIME OF MOo!-1':; 

TRA?.;SIT A:iD Tl.\11:; 

OF HIGH WATF.R. 

:J. 

h. m. 
11 ];'} 

11 2.) 

11 23 

11 :J·1 

JO f,7 

ll 13 

11 12 

11 ;)7 

11 rn 
J1 J 

11 2:2 

JI 'JS 

12 ~-! 

12 2:2 

12 16 

II 43 

8 4 

7 59 

8 3·1 

7 45 

7 ~I 

7 JG 

7 40 

7 48 

7 59 

I ;)i 

7 45 

7 32 

7 36 

8 20 
7 2G 
8 13 

9 19 

9 57 

10 s· 
11 2 
12 34 

I 24 

3 23 

4 29 

5 22 

9 0 
9 7 

9 38 

9 28 

11 16 
11 II 

4:2 

:"ill 

~i-, 

4.l 

51 

I l:J 

4U 

37 

;17 

30 

34 

31 

49 

5;1 

45 

1 u 

1 15 

1 10 

49 

I 0 

24 

46 

41 

111 

47 

43 

41 

!i8 

34 

37 

54 

51 

48 

55 

40 

23 
30 

7 

5~ 

8 

1 3 

RtSC AND FALL. 

5. 

Feet.. 
~. l 

";'. 8 

8.li 

9.·l 

9 :J 

lO. 0 

10 2 

ll.2 

3.8 

:i 1 

3.2 

2.0 

1. 7 

2.3 

4.0 

l.6 
2. 7 

3. 7 

3.l 

3 ,) 

4.3 

4.4 

3.8 

3.9 

:u 
2.8 
l.tl 
4.8 

4.3 

3.6 

:1~5 

3.1 
2.7 

3.2 
4.ll 

3.8 
2.7 

2.3 

2.7 
2. 7 

2.5 

2.0 
5.9 

6.5 

6. 

Feet. 
9.3 

9.9 

9.9 

9.1 

10.2 

lll 6 

10.9 

ll.3 

11.4 

13.2 

10.e 

5.3 

:Lu 
3.9 

2.5 

1.8 

2.8 

4.7 

2 .o 
3.9 

4 .3 

:1.e 
4.\l 

5 u 
.),3 

4 .fl 

4.6 

3.7 

3.0 

2.4 
5.6 

5.4 

4.4 

4.0 

3.8 

3.2 
3.9 

4.fi 

4 .4 

3.0 

2.5 

3.1 
3,Sl 

2.9 

3.l 

6.!! 

8.0 

"From Major J, D. Grallamti::. obaervatio11$. 

~-I 
7 I 

Feet. 
7.0 

~ .G 

'i,:2 

6 .6 

7. l 

7 .fi 

8. l 

9. 0 

9.2 

~-6 

2 f> 

1. 8 

l 6 

l.3 

l.f 
3. l 

1.2 
1. 8 

2. 9 

2 3 

2.9 

3. 7 

3,.j 

2.S 

3.1 

2.6 

2.0 

1.8 
4.0 

3.4 

2. 7 

2.7 
2.5 

2.0 

2.4 

3.2 

3.0 

2.3 

1.9 

2.4 
2.2 

2.3 

2.1 
5.2 

4. 7 

1~---

i 

I 
I 

MEAS DLR.-\TIO:N OF-

8. 8. 10. 

h.m. 
fj JG 

ti l.:J 

6 Z2 

;j 16 

Ii. k tfl, 

ll G :1::? 
I:] 20 

17 

I~ 

!J 2U 

6 13 
6 1:1 

6 6 
6 lG 

G 25 

6 2:~ 

6 44 

6 51 

6 41 

6 9 

6 51 

5 17 

6 14 

6 :Ji 

6 29 

6 31 

fi 17 

G ;,1 

6 50 

6 :!l 

6 12 

6 23 

6 17 

6 JO 

6 0 

6 5 

G 

sn 
G 17 

fi 17 

6 10 

5 ~)g 

5 44 

5 41 

5 2D 

5 21 

6 17 

5 3l 

7 JO 

6 14 

5M 
5 5,:, 
5 54 

6 4 

5 .k' 
5 33 

6 :; 

11 10 

G 2 
6 7 
6 15 

6 23 

6 18 

6 fi 6 211 

5 25 7 12 

5 28 7 10 

5 41 i 6 41 

5 4tl 6 54 

5 18 7 2 

5 I 7 2:J 
4 26 7 .'i~ 

6 3;, 

6 1;. I 

6 l 

6 24 

6 1 I 

6 JO 

6 2l 

6 25 

6 " 
G i 

:21 

21 

30 

6 

13 

9 

2!J 

15 

21 

36 

9 

9 
24 

l~ 

:1-1 

Jti 

59 

4 

39 

40 
39 

29 

42 

1 (] 

31 

21 

28 

17 

43 

16 

!lO 

:ll 
2-0 

I4 

25 

37 

22 

J3 

30 
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TABLE I-Continued. 

PDRT. STATE. 

l. 2. 

LO:"iG )~LANI' SODN0-Co11tinut:c]. 

Oy:;.tr-rD:ry,L. J •••• ,_, ••••••••••••.••••.• NP"\\'"\,.-ork •.••••••• 

Sand ':-i Poi111, L. I. .••• , .••.••• , •. • • •• •• • • .•. do ••••..••.•••. 

N1~w l{11chellc .••••••.•..•••.••.•••.•••••. i····do .••.••••.•••• 

Tllrng'::; Neck ..••••...••.. •••••· ....... . .<lo.,,, .•••...... 

COAST OF NEW .JERSEY. 

Cold Spring inlc-t •••• , • • ••• • • • •• . • • • New Jer;:;P.y ••••• 

Cape May J_.anding...... . •.••••••••• • • ··: ..•. do • , , •••••.••.. 

DELA.\l\'.ARE DAY AND RIVER, 

D·-·law:are break \vatcr •• , •••••••••.••• -·. • ! D-ela ware ...••••.• 

lliglwe's, Carle May ................... • • ·: N~w Jt-'r-sey .••• ,, 

E;.rg f::-l1u1d light .•••.•••...•.•.••..•.... ; .•. do .••..••.•.••• 

~1:,l~:~:~::l:i~~·~.·:::: ::.-: : :: : : ::: : :: : : :: :: : : I; 
0 
~~~;V~l~~ ........ : : : : : .. Ii 

Philadt'I pbia ......... , , •.•• , .............. , . ! Pennsyl·•ania .•• , • -i 
CllESAPEAlO: HAV AND l't1Vli':RS. I I 

( Hd Poiut Co1nfort ...... , •••.•••••• , •• • , . i Virginia ••.•• • •••••• 

Point Luokollt,,,, •• , , , , ••.. , , •. , •..••... 
1
i Maryland .••• , ••••. , 

Anna()Oli.s ..••••••••••••••• •••••••••·•···)···do •••.•••••••. , 

Dndkin JigtiL .............................. l····do ·••·•• •••••••. 

B,ilti111ore .•.......••...•.•••••• •••••••·!··· d-0.,, .•••••. •••· 
\Va:-::hir.,:wn ......................... ·~ ••• j Ui~t of Columbia .• 

Janie.,,: 11vtot·~ ~ Cily Point) ........... , ••••. :: Virginia ...••• , •.•. 

ltiC'luuond ............... , ••••••••••••••••. i .. ,. do .............. . 

Tappat1annoC'k, ••.•••• , •••• •••••••• , ••••.. i .... do ••••••••••••• • 

COAST OF' NORTH J..l\;D sou·rn CAROLINA, i 

Gl<.:UllOl '-~ ANO :FLORIDA. j 

Hatteras iulct .••• ,, •••••••••..••••• ,, ..... [ North Cnrolinn ••••• , 

~:~~t~:~~: .. ~. ~:::: : : : : : : ~:: ~ : : : : : : : ~::: ~ i.::. :: : : : : : : : : : ~ : : : : I 
81~1.ith~11tc .•••.•••••. , , •• , - •••••••• , ..... j ... do- .••• , ......... , 

\\11m1ngtun ................................... do ..•••••••.•. 
Georgetown entrar.ce , .............. ,_. . • • . South Carolina .• , • 

~ull':'! ls.lant.1 bay ..... , ................. ····1' .... do •••••••.•• •••• 
Charleston, (custom house wharf) ............ do ...... , ........ . 

8t. Hl"l~na sound ••••.••.•••••••••••••••• i .••. do ••••••.••••••• 

Fort Pulaski, (Savannah entrance} ••••..•• ! Georgia .••••.••••. 

Savannah, (d1y-dock wl1arf) .............. I .••. d~., •••, ..... •••· 

~).~b~:~.~~:~'.~~~~~~~::: ·. :::: .: ::::: ::: ::::::::::::: :::: :::: :::: 
:::·;.~.·.7::i;:::.:: ::: :: :::: :: : ::: : : :. :: ::! -~-~~~i:~.: ::: :: :: :::: 
St. AuguPt.inc ................................. i .... do ....•..••.•••. 

Cape 1' .. lnrhla •••• •••••••••••••· •••• •••••·\····do ............ . 

!:~t=nk:;:. :: ::~::: ::: : : '. :: :: : : ~::::: :: : : \ ~:: ~ !: ::: :·:.:::: .. .. 
~:~u:'~s'.::: :::::::.·:::::::::: .::::::::: /.::·:::::: :: ::::::::I 
t;harlotte Harbor ...................... • ..... I .... do ............. -~ 
TarnpaBay, (Egrnont key) ............... / ..... do ............. .. 

Cedar K1~ys, (Depot key) ................... 1 ..... do •••• H ....... . 

St. Mark's .............................. 1 .••. do .••••••••••• 

(NTER\'AL lJF.'T,VE!i:N 

TIME OF MOON'S 

TIU.~iHT A~D Tl.M~; 

Or' HlOH WAT1'R.. 

3. 4. 

h. m. h. 
11 7 0 [JI 

II 13 31 

11 22 32 

11 20 39 

7 32 

8 19 

8 0 
6 33 

u 4 
g 5~ 

11 53 

13 41 

8 17 

12 58 

17 4 

18 8 

18 59 

20 IO 

14 37 

JO &I 

13 8 

7 4 
7 ~6 

7 26 

7 19 

9 6 
7 56 

7 16 

7 26 

7 8 

7 20 
8 l:l 

7 33 

7 43 

7 53 

7 28 
8 21 

8 34 
8 23 

6 40 
g 311 

9 56 

13 9 

11 21 

13 15 

I:! 38 

51 

47 

jO 

43 

51 

48 

24 

44 

60 

45 

40 

48 

44 

52 

I 0 

l 6 
46 

50 

34 

38 

I ll 

42 

57 

46 

1 0 
40 
51 
5a 

46 

I 6 
46 

43 

51 
49 

I 15 

l 32 

l 38 

l 33 

l 55 

00 

5. 

.Feet. 
7 .3 

7. 7 

i .6 

7 .3 

4 .4 

4.~ 

3 .. , 

4.9 

6.0 
5.9 

6.5 

6.0 

2.5 

1.4 

0.9 

l.O 
1.3 

3 0 

2.8 

2.9 

1.6 

2.0 

2.8 

4.3 

4.5 

2.7 
3.B 

4.B 

5.1 

5.9 

7.0 

6.5 

6.6 
6.8 

5.9 
4.5 

4.2 

1.5 

I 8 
1.2 
1.3 

1.2 

J. l 

1.4 

2.6 

2.2 

6. 9. JO. •. i 8. 

---:--1-- ------
.Feet. Feet. h. m. 

1 

! 
9.2 5.4 .6 8 

8.9 6.4 5 55 

8.6 

9.2 

5.4 

6.0 

4 . .il 

6.2 

7.0 

6.9 

6.9 I 

6.b 

3.0 

l.Y 

1.0 

1.3 

1.5 

3.4 

3.0 

3.4 

l.9 

2.2 

3.:1 

5.0 

5 5 
3.1 

4.1 
5.7 

6.0 

7.4 

8 0 

7.6 

7.6 
8.2 

• 6.7 

5.5 

4.9 

1.8 
2.2 

2.0 

1.5 

1.5 

1.3 

1.B 

3.1! 

2.9 

6.6 

6,1 

3.6 

4.3 

3.0 

3.9 

5.1 

5.0 

6.0 

5.1 

2.0 
U.7 

0.8 
U.8 

0.9 

2.6 

2.5 

2.3 

J.3 

1.8 

2.2 

3.4 
3.8 

2.2 
2.7 

3.7 

4.1 

4.4 
5.9 
5.5 

5.4 

5.4 

5.3 
3.7 

3.6 
1.2 

1.3 
0.6 

0.9 

0.6 

0.8 
1.0 

1.6 

1.4 

5 at 
5 50 

6 8 

6 11 

6 15 

6 26 

5 52 

6 11 

5 6 

4 52 

6 l 

5W 

6 11 
5 23 

5 54 
5 37 

5 14 
4 53 

5 21 

6 7 
6 II 

6 18. 
6 l 

4 45 

6 4 
6 20 

6 JY 
G 13 

5 49 

5 4 
6 2 
6 lO 

6 II 
5 58 

6 5 
6 0 

6 25 
6 31 
6:;:; 

6 43 

6 51 
6 36 
6 12 
6 12 

h. 111-• 

6 24 

6 30 

6 3.'i 

6 33 

6 18 

6 15 

6 6 
6 0 
6 27 

6 11 
6 43 

7 6 

6 25 

6 19 

6 15 
7 8 

6 33 

6 49 

6 58 
7 31 

i 6 

6 7 
6 10 

6 17 

6 26 
7 40 

6 19 

6 6 
6 7 
6 12 
6 35 
7 22 

6 20 

6 16 
6 17 

6 28 

6 11 

6 26 

5 59 
5 55 

5 29 
5 40 

5 35 
6 II 

ll 13 
6 11 

h.. m. 
0 25 

14 

12 
43 

19 

20 

26 

19 

36 

26 

47 

15 

14 

35 

3~ 

15 

44 

32 

35 

16 

32 

19 
13 

12 

43 
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THE L"NITED STATES COAST St;RVEY. 

STATE. 

TABLE I-Continued. 

i INTJ;:RVA.L BETWEEN 

TIM.~: OF MOfl:-0°8 

TRAN81T AND TIME 

or RIGIJ lo\'.t..TER . 

g § ;; 

~ .! c• 

~ 
~ <:;. " 

i 

RI.SE AND I' ALL. 

~ 
= cc 

" ·~ ~ 

::;;; '" 

M:EA.1' PURA TlON OF-

i ~ ~ 
'"' g " z ;;: 

~ 
~ ""' ~ ,;; 

--------------------- ---------------- -----
l. • 2. 3. 4. 5. 

--------------· -------- -----·---------

WES:TER?i COAST. i 
h,.m. h. m. Feet. Feet. 

San Dif'go . • • • • . . • . . • .. • • . ................ ! California .••••.•.. 9 3B I :35 3.7 5.o 
San Pedro, ..•••..•••••••• ,. •••••, •.•••. i .••• do, , ....... ,,, . 9 39 I 48 3.7 4 7 

Cuyler's harbor .............. , • , ••• , , , , , ··I·••• do .•.• •••••· · • • · 

:i:nn~e~:Y ~-~i~~-0.: :: : :·.~:::: :::~ :: : : : : : ::: i: ::~ :~ ~: ~::: :: : : ~ ~ ~ · 
9 25 I 2 3.7 5.1 

JO 8 l 52 3,6 4.8 

10 22 49 3,4 4.3 

South Ft1.rallonc., ............. , ••• , •• , ••• : .•.. do .....••••.... - 10 37 l 16 ' :i.6 4.4 

San Francisco, (north beach) .............. ! •••• do .•....••••••.. 12 6 I 4 3.6 4.3 

Marehland, (San Ft:inei~co tJay) •.•.•.. :····do .•..•••.•••••. 13 40 I 15 4 ,B I 5.2 

Benicia .•••••••••••. do •.• , ••••••• , • , •••. : ••• dn .............. . 14 JO l -0 4.5 5.l 

::~:;:~~~~ ... : ·:.:: ·.-.~: ~::::::::: :: .: :::: ':::: :::::: :::: :: ::: · 1 
Hu1nboldt bay .......... ,, .............. , •• '. •••. do ••.. -··~ ••... ·1 
Port 'Jtford ................................ , Oregon • . . • • ••.... 

Astoria ..••••••• , ••.•••.... ,,._ ••••••••••. ~ .•• do •• , .••..•.•.. · J 

Nee-ab harbor •..••••• , ................. Washington Terr'y. ~ 

12 35 57 6,3 7.3 

11 17 1 54 3,6 4.7 

rn 2 I IL 4,4 _.5_5 

IL 26 1 6 5, I 6,8 

12 42 I 13 6.1 i.4 

rn ~3 1 21'3 5.6 7.4 

E~'.:~:::::.:~.::::::::::::::::::::::::1::::::::::::::::::::1 
3 49 1 3 4.6 5.5 

4 46 1 6 .2 11.1 

4 50 I 2 5,i 6.6 
i 

* See remarks 011 page 102 antl following • 

8. 

Feet. h. m. 

2.3 G 22 

2.2 6 18 

2.8 6 I:! 

2.4 6 25 
2.5 6 31 

2 8 6 18 

2.8 6 39 

4.1 6 13 
:_~,7 6 26 

4.9 6 15 
I 

il.7 6 19 •: 

3 . .5 6 19 

3.7 G 19 

4.6 6 3 

4.8 G 20 

! 4 0 6 34 

7.~ 6 3 

4.~ 6 11 

9. 

h..m, 
6 0 

6 5 
6 5 
5 53 

6 2 

6 9 

5 51 

6 7 

5 59 

6 LI 

5 59 

6 0 

6 7 

6 28 

6 6 

5 52 

6 ::!5 

6 19 

1-0. 

h. m. 

o ~o 
30 

39 

;13 

.i.Yote.-The mean interval in column 3 has been increased by 12h. 26m. (half a ~an lunar day) for 
some of the ports in Delaware river and Chesapeake bay, so as to show the suece:;ision of times from the 
mouth. Then•forc 12h. 26m. ought to be subtractPd from the establishments which are greater than that 
quantity before using them. 

'l'he foregoing Table I gins the means of determining, roughly, thC' time and heiglit of high water at 
the several ports named. The hour of transit of the moon preceding the time of high w·atcr is to be taken 
from the Almanac, and the mean establishment being added, the time of high water results. Thus: 

Example I.-It is required'to find the time of high water at New York on November 5, 1854. The 
American Almanac gives O/t. Om. as the time of transit of the moon on that day. The mean interval for 
New York, from.'l'able I, column 3, is Blt. l3m., which, as th) transit was at Ok, is, rough1y, the time of 
high water. The moon bciug full, the height is that of spring tides of column G, viz : 5.4 feet. If the 
soundings on the chart are reduced to low watei' tiitring tides, 5.4 fed arc to be aclrlell lo thl'm to give the 
depth at high water. If the soundings arc reduced to mcau low water, the rise and fall of mean tides being 
1.1 foot less than for springs, the rise or increase of depth will be half of this, or O.G of' a foot less than 5.4 

feet, which is 4.8 feet, or neady four feet ten inches. 
Example IL-Required the time of l1igl1 water at no:;tun on January 23, lj51. From the American 

Almanac we find the time of the moon's southing or transit on that clay 5li. 18m. a. m., arnl from Table I the 
mean interval at Boston dry clock is llh. 27m. 

We have then 5/i. lBm. time of transit. 
To which add 11 27 mean interval from Table I. 

16 45 time of high water, or 4k. 45m. p. m. 

If the Greenwich Nautical Almanac is used, add 2m. to tl1e time of tra.nsit. of GrPcnwich for every hour 
of west longitude, and its proportional part for less than an hour. It will suffice to take the half hour wl1ich 
may be over any number of hours, as the correction for less than tliis would be lc:3s than one minute, and 

cs 13 



 

98 REPORT OF THE SUPERINTEKDENT OF 

need not be taken into account. Thus, Boston is 4h. 44m. west of Greenwich. The correction to be applied 
to the time of trnnsit of the moon iR, for the four hours, eight minutes, an<l for the forty-four minutei;, one 
minute. The time of transit on the date assumed in the preceding example is 177i. 9m. of the 22d, or 5h. 9m. 
a. m. of the 23d, to which add nine minutes; the correction just found give:; 51t. 18m., as before asccTtahrnd 
from the American Almanac. 

In using the l'nited States Kautical Almanac, in the astronomical part of which t11e transits of the moon 
are given for the meridian of 1Yasbington, the corrections required may, in this first approximation for the 
Atlantic coast, be neglected. To :find the time of the next following low water, add, from Table I, the 
duration of ebb tide. 

This gives '1lt. 45m. p. m. time of high water. 
6 13 duration of ebb tide from Table I. 

10 58 p. m. 
By subtracting the duration of flood tide we obtain the time of the preceding low water, lO!t. 32m. a. m., 

reco1lecting that 41;. 45m. p. m. iB the same as 1611. 4;"1Ji. reckoned from midnight. 
The height of this tide, corresponding to the transit of 51t., will bring it nearly to a neap tide, and the 

rise and foll obtained from column 7, Table I, is 8.5 feet. The next following high wat€r may be had by 
adding to the time of low water the duration of flood from Table I, thus : 

lOk. 5Sm. p. m. time of low water January 23. 
6 13 duration of :flood from Table I. 

Sum 17 11 or51t,,llm.onJannary24. 
Or, havirig found the time of l1igh water, the time of the next following high water may be found by 

adding the duration of flood and ebb together, and their sum to the time of high water found, thus: 
6li. 13m. duration of ebb tide from TaLle I. 
6 13 duration of :flood. 

Sum 12 26 duration of whole i!tl.c. 
4 45 p. m., ,January 23, time of high water. 

Sum 17 11 or 5h,, 11 in. a. rn., January 24, time of the next succeeding high water. 
Subtracting t.he same quantity will give the time of the preceding high water, thus; 

4h. 45m. p. m., or 1611. 45rn. from midnight, is the time of high water. 
12 26 duration of flood and ebb tide. 

4 19 a. m. of the 23d for the preceding high water. 
The duration of the flood and the ebb being reckoned from the middle of one stand or slack water to the 

m;ddle of the next, the time of beginning of stand of ebb or flood will be found by rnhtracting half the dun.tion 
of stand or slack water given by column 10, Table I, from the time of high or low water, and the time of the 
end of the stand of c1b or flood by adding the same. A nearer approximation to the times and heights of 
high water may be obtained by the use of Tables IT and III. 
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TABLE ll. 

Interval between the time efmoon's transit and tlie time qf ltiglt water for dijferent hours ef transit, and for 
scrcral rlijfercnt ports. 

I i 
Time of moon's' Boston, Mass. 

1 

New York~ 'Philadelphia, Old Pt. Com- . i .. 
Balt1mure, , Snuthv1lle) 

Md. I N.C. 

Charleston, iFt. Pulaski, Sa- Key VVel!t, jSan Francisco, 
rransit. ! S. Y. · Pa. fort, Va. 8. C. vannah, Ga. Fla. ' Cal. 

h. m. 
0 0 

0 30 

1 0 
J 30 

2 0 
2 30 

3 

3 30 

4 0 

4 30 

5 0 
5 30 

6 30 

7 0 
7 30 

8 0 

8 30 

9 0 

30 

10 

10 30 

ll 0 

11 30 

h. m. 
11 3~ 

11 :J:I 

11 <fJl 
11 24 

11 20 

II 16 
11 13 

ll IO 

ll 7 
11 6 

11 6 

11 9 
11 13 

ll 19 

11 25 
11 32 

11 38 

11 43 

11 47 

ll 48 

11 49 

ll 48 
11 47 

ll 43 

h. m. 

8 20 

8 18 

8 15 
8 10 

8 6 

~ 0 

55 
7 52 

7 52 
7 52 

7 53 

7 56 

7 59 

B 5 

8 11 

8 17 

8 23 

8 27 
8 32 

8 34 

8 35 

B 34 

8 31 

8 25 

h. m. 

J 3l 

J ~8 

I 25 

21 

18 

14 
11 

3 

0 

59 
0 59 

1 l 

7 

15 

23 

29 

34 

39 

42 

43 
41 

37 

h.m. 
8 33 

27 

21 

15 

s 9 

8 4 
8 0 

7 56 

7 49 

4B 

50 

53 
8 0 

8 7 

15 

8 24 

8 33 

8 40 

8 45 

8 '18 

48 

8 46 

8 40 

k. 
6 47 

4~ 

27 
31 

6 26 

6 21 

6 17 

6 13 

6 11 
6 IO 

6 IO 

6 13 

6 19 

6 25 

6 32 
39 

44 

49 

6 52 

6 .54 

53 

6 52 

6 50 

6 48 

TABLE III. 

h. m, 

7 26 
21 

16 

13 

9 

6 

7 .a 
6 
g 

13 

17 

~3 

28 

33 
. 7 3i 

;39 

40 

40 

36 

30 

h. m. 

38 
3'l 

27 

2l 

lfi 

12 

8 
5 

2 

2 

I~ 

19 

24 
3""2 

7 38 

45 

48 

50 

50 

47 

44 

4l 

h. 

7 30 

25 

7 19 
15 

7 ll 

7 8 

6 
5 

7 

3 

7 4 

6 
8.. i 

7 12 

16 

28 

7 34 

3!J 

42 

7 43 

7 41 

7 37 
7 :,4 

h. m. 
9 33 
9 2fi 

9 19 

9 13 

6 

I 

8 57 

~ 53 

8 53 

8 56 

9 2 
9 10 

9 22 
9 33 
9 49 

10 0 
10 • 6 

JO 

10 6 

10 ;; 

9 59 

9 56 

y 48 

9 40 

h. m.. 
UI 5 
11 59 

11 53 

11 47 

11 4l 

11 35 

11 33 

11 33 

ll 38 
11 46 

ll M 

12 3 
12 ll 

12 16 

12 23 

UI 29 

12 J4 

12 37 

12 36 

12 34 

12 30 

n 24 
12 17 

12 9 

Slwwing tke rise and fall ef tides, and corrections to be applied to determine tl•e dept!. at kigl• water ef 
soundings on charts referred to mean low u:ater, and to low water spring tides. 

~l'ime ofl Eoston, Mass. t New York, N. Y. Phil.idelphia,_. Pa. i Uld Point Comfort. I B 

moon'~ -----------1 
1 

, I , , ' 

~-A_. ___ s_._ ~!_A_. -1-o_. _l_c_. ___ A_._f_o_. _1_0_. ___ A_. _i_o_. _[_c_. _I~ 
- ~ ~ ~1~ ~ ~ -!~1-1~1-1~1~ 

ll.2 10.6 11.3 I 4.Y 4.5 4.9 6.3 6,2 6.3 I 2.9 I 2.6 I 2.9 I 1.5 I , . 
1 J!.3 I 10.6 ll.3 4.9 4.5 4.9 6.4 6.4 6.5 I 3.0 I 2.7 i 3.0 I J.5 

~ ~~:: ~~:~ :!:: :~! ::: ::: ::: ::: ::: I ::: I ~:~ I :·: I' ::~ 
4 10.0 10.0 10.7 3.B 4.0 4.4 6.4 6.4 6.5 · 2.3 I 2.4 2.7 1.3 

a 3 °1 10 :i as'll ~ 9.2 9.7 10 • .;. 3.5 3.s 4.2 6.t 6.. 6. •. I '" •. l . 
6 8.8 9.4 IO.I 3.3 3.7 4.1 5.7 5.9 6.0 2.0 I 2.2 2.5 i 0.9 

7 8.6 9.3 10.0 3.3 3.7 4.1 5.4 5.6 5.7 2.0 I 2.:l 2.5 I 0.9 

8 8.9 9.5 10.2 3.G 3.8 4.2 5.2 5.3 5.4 I 2.2 I 2.4 2.6 I 1.0 

9 9.4 9.7 Hl.4 4.0 4.0 4.4 ! 5.4 5.4 5.5 2,5 2.5 2.8 ll l.l 
10 JO.l 10.0 10.7 4.5 4.3 4.7 I 5.7 5.7 .'1.S 2.8 I 2.7 2.9 1.3 

11 10.1 10.a i1.o 4.8 4.s 4.9 6.o 6.o 6.1 a.o I 2.8 3.o 1.4 

altimore, Md. Time of 
moon'• 

i ll. c. trans.it. 
i 
·---------

I 
Fut. Feet. Hvu.r. 

1.4 1.6 0 

1.4 1.6 l 
I 
I 1.3 1.5 2 

I 
1.3 1.5 3 

1.2 1.4 4 

l. l 1.3 5 

! J.l 1.3 6 
' 
! I.I 1.3 7 

I 
1.2 1.4 8 

1.3 1.5 9 

i 1.4 1.6 10 

I 1.4 1.6 11 
I 
I 
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TABLE III-Continued. 

I 
Sn110n1llit!, N. c. CJ1arlesto11, s. c. I Fort ru1a ... k1, Sa\•ttnnall I Key \\'e;;;t, Fla~ San .F'ra11c1sco, Cal. I 

Time o' emranee. 1 1

1 

rime of 
moon's 1 I n1oon 's 

transit I . 1 I 1 I i 
1 

tnm ... it. I A. ' B. I c. I A. B. I c. A. B. I c. A. I B. c. A. I B. i 0. I 
---1---.-----:-----,-----1--,---l--:--·i------.-~:---,\---

Hom·. I Feet. Ft!el. Feet. ' Feet. Feet. · Feet. Feet, 1· Feet. · Feet. ! Feet. I Feet. I Feet. Feet. \ Feet. \ Feet. Rouf', 
0 5.2 4.8 ! 5 .. 1 6.0 .5.5 G.O 7.B 7.4 7,8 I 1.5 I 1.4 I 1.5 4,5 : 4.0 l 4.4 • 0 

2 

5.1 4.8 5.1 5.9 5 5 5.9 7.9 7.4 7.9 1.5 1.4 ! 1.5 3.9 i 3.7 I 4.1 I 1 

5.0 4.7 5.0 5.7 5.4 5.8 7 6 I 7 3 7.7 1.5 1.4 1.5 3,7 3.6 I 4.1 . 2 

4.6 

4.3 4. 4 

4.0 4.3 

5 3.8 l ~) 

7 3.8 4.1 

8 4.0 4.2 

9 4.3 4.3 

10 4.7 4.6 

II 5.0 4.7 

4 8 

4.7 

4.6 

4.5 

4.4 

4.5 

4.6 

4 9 

5.0 

5.3 

4. 7 
4.4 

4.2 
4.3 

4.5 

5.0 

5.5 
5.9 

5.2 

4.9 

~.8 

4.6 
4. 7 

4.8 

5.0 

5.3 

5.5 

5.6 

5.4 
5.'l 

5.1 

5.1 

5.3 

5 5 

5.8 
5.9 

• 

7.1 7.0 7.5 1.4 1.3 1.4 3 5 3.5 4.0 
I 

I 

::~ I ::~ ~:~ ::~ ~:~ :·: ::~ I.::~ ~:~ 
5.B 1.0 6.4 6.8 0.9 

6.0 

6.4 
6.9 

7.4 

7.R 

6 5 

6. 7 
6.9 

7.0 

7.2 

6.9 

7.1 

7.4 

7.6 
7.8 

0 g 

1.0 

1.2 

1.4 
1.5 

I. I 

J.2 

1.3 

1.4 i 
1.4 

1.1 2. 7 3.1 3.6 
l.:J :J.O :l.3 3. 7 

1.3 3.4 3.~ 3 9 

1.4 3 8 3.6 4.1 

1.5 4.0 3.8 4.~ 

l.5 4.2 3.8 4.3 

3 

4 

5 

6 
7 

8 
g 

10 

11 

In these the variationR in the interval between the moon's transit and high water arc shown for some of 
tl1e, principal port8 c01itaincd in Table I. These variations of intervals depend upon the age of the moon, 
and, as they gn tl1rnugl1 tlwir valu.:s in half a lunar mont.h, are known as the half-monthly inequality of 
interval. The table cxti:nds from the Oh. of transit, midnight of the calendar day, or full of the moon, to 
11;\- hours. The numbers for change of the moon correspond to those of Oli., and for 13 hours (or lap. m. 
of ;he calendar day) to 1 hom-,·and so on up to-23hours. The ports for which the numbers are given are 
dei'ignated by the hcat1ing of thr, columns. 

Tb' m(•an interval, it will be seen, does not occur at full and change, but nearly two days afterwards, 
on the Atlantic coast. At Key '\Vest it occurs more nearly at full and change, and at San Francisco still 
more ne.arh·. 

The s~me remark applies to the heights. Spring tides occm
of the moon, and neaps two days after the first and last quarters. 
mation i~ quite as simple as that of Table I. 

about two days after the full and change 
The use of this table of nearer approxi-

Rule to finrZ tlw time ef higli water.-Look in tl1e Almanac for the time of moon's transit (or southing) 
for the date r('qnired. In the table conesponding to that time will be found the number to be added to the 
tim(' of tmnsit. 

E:rample JJJ.-Requircd the time of high water at New York October 1, 1856. Thing tl1e United 
States Nnutical Almanac, we find the time of moon's transit lh. 24m. astronomical reckoning, or lk. 24m. 
Jl· m. eaknda1· time. From Table II we have, unt1er the heading of New York, for lk. 30m. (the nearest 
number to lk. 24m. in the table) Sh. lOm. 

'J'lrns, to 171. 24in., time of moon's transit, 
Add S 10 interval fouml in Table III. 

The sum 9 34 p. m. is the time of higl1 water on the 1st of October, 18.56. 
If the sum of these numbers had exceeded twelve, the tide would have belonged to October 2, and we 

must ham gone back to the transit of the day before and computed with it to obtain.the tide of October 1. 
Rule to find tl1e lwigl1t ef high water.-Enter Table III, column 1, with the time of moon's transit. 

In tl1e column headed with the name of the place, and marked A, will be found the rise and fall correspond
ing to the time of transit; in column B, the number to be added to soundings on the chart, where the sound
ings are given for mean loVI: wat:er; in column 0, the number to be added to cl1arts of which the soundings 
are given for low water sprmg tides. 

In. the foregoing example, (III,) the time of transit being 1 and 2 hours, we find from 'T:ble III the 
rise and fall of tides on the 1st of October, 1856, between 4.9 and 4.7; the number to be added to soundings 
given for mean low water 4.5 feet, (column B,) and for low water spring tides (column C) 4.9 feet. 

Having found the time of high water, that of low water may be obtained, nearly, by adding the duration 
of ebb from column 9, Table I. 'l'he time of the next preceding low water may be found by subtracting the 
duration of flood from column 8, Table I. The time of the next following high water may be found by 
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adding the duration of both flood and ebb, and of the next preceding high water by subtracting the same 
duration of the whole tide. 

E.-r;ample Jl~-To find the next high water following that of Example III. 
The.duration of flood, column 8, Table I, for New Tork, is Glt. Om.; and of ebb, from column 9, is 

6h.. 25m.; the sum is 12/t. 25m. 
To 971. 34m. p. m., October 1, time of high water found, 
Add 12 25 duration of flood and ebb. 

Sum 21 59 or !Jlt. 59m. a. m. of October 2, the time of the ne::s::t high water. 

TIDES OF THE PACIFIC CO.AST AND Ol' PART OF THE COAST OF FLOHIDA. 

On t11e Pacific coast there are, as a general rule, one lai·ge and one small tide during t11e day, the height 
of the two successive high waters occurring one a. m. the other p. m. q,f the 8ame twenty-four hour.~, and the 
intervals from the next }H"ecediug transit of the moon are very different. The inequalities depend upon the 
moon's declination; they disappear near tlw time of the moon's declination being 1iotl1i11g, and are greatest 
about the time of its being greatest. The inequalities for low water are not the same as for liigh, though 
they disappear and have the greatest value at nearly the ~aIT.e times. 'l'he tide!' of the 8outheru part of 
Florida and of the western coast of that peninsula, as far as St. !lark's, arE> of the same character. 

In Puget's sound the inequalities foT the inten·al of l1igl1 water and for t11e height of low water follow 
this rule; but those for the interval of low water and height of l1igh water disappear about one day hefore 
the moon's declination is greatest, and are greatest about four or fivp day~ before the grca.te;.:t cleclination. 

When the- moon's declination is north, the highest of the two tide:-; of the twenty-four hours occurs at 
San Francisco about eleven and a lialf hourB afkr the moon's soutliing, (tmusit ;) a.nd when the declination 
is south, tlu~ lowest of tl1e two high tides occurs about that interYal. 

The lowest of tlrn two low waters of the day is one which follows next the highest high water. The 
nature of. these tides will prnbably appear more plainly from the am1e::s::ed diagrams. In tl1em tlie height of 

II 

7 

6 

0 

1 

the tide is set off at the side on a scale of feet, and the hours of the 
cfay are at the top. At 12 noon, for example, the tide-gauge marked 
6.7 feet. ,Joining all the heights obserYed in the twenty-four hours, 
we have a curve like that marked in the figure. The two high 
waters arc a ::md c; the two low waters b aud d. If a ii' the high 
water which occurs about twelve hours after the tramit of the moon, 
when the declination is south, the ebb ti b is quite small, and the 
high water, a, is much lower than the next high water, i:. If the 

moon's declination is north, it is the la1·ge high water, a, of the 
secoud diagram which occurs next after the transit, and about twelve 

hours from it. At Key "\Vest the contrary obtains, diagram 1 apply
ing when the moon's declination is north, and diagram 2 when south. 
'l'ables IV and V give the number to be added to the time of moon's 
transit to find the time of high water almost as l"eadily ru; in the 
former case. They are of double entry, the time of transit bciug, 

as before, placed in the firat column. The number of days from 
the day at which thA moon lmd the g1·eatest declination is arranged 
at the top of the table. Entering the fir~t column with the time 
of transit, and following the line horizontally until we come under 
the column containing the c'lays from the greatest declination, we find 
the number to be added to the time of the transit to give tl1e. time of 
high water. If the moon's declination is iooutb, 'l'ablc IV is to be 
used; if north, Table V. 

Tables- IV tD IX, inclusive, have been recomputed, using more complete data for the inequalities aborn 
• referred to, and to those for San Francisco similar tables have been added for Sau Diego, As1oria, Port 

Townshend, and Key West, }~la. }'or the other places on the Western Coast given in Table I the following 
rules will give sufficiently close approximations. 
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'l'o obtain the times of high or low water for San Pedro, Cuyler's harbor, and San Luis Obispo, com
pute first the time for San Diego hy Tab1eR IV, V, 01' VIII ; then add to the time thus obtained 30 minutes 
to obtain the time for Sr1n Luis Obispo, and subtract 13 minutes for Cuyler's harbor. At San Pedro the 
time of high or low water is sensibly the rnme as at San Diego. 

}'01' l\Iontercy, South l'arrallone, J\Iarc i8land, .Benicia, Havenswood, and Bodega, compute first the 
time for San Francisco ; then subtract from the time thus obtained Iii. 44m. for :Monterey, llt. 29m. for the 
South Farallonc, and 49m. for Bolkga; and mhl 34m. for l\1are i~land, lh. 4m. for Benicia, and 30m. for 
Ravenswood. For Humboldt bay, Port Orford, and Neeah harbor, compute first the time for Astoria; 
then rnbtract from it 40m. for Humboldt bay, llt. 16m. for Port Orford, and 9m. for Neeah harbor. 

}'or Steilacoom and Scmiahmoo bay, compute first the time for l'ort 'l'ownshend, and add to it 57m. for 
Steilacoom and lit. for Semiahmoo. The approximation will be only a rough one for Steilacoom. 

For the heights, Table8 YI, YII, and IX for San Diego can be n~ed witlrnnt change for San Pedro, 
Cuyler's harbor, and San Luis Obispo. These tables for San :E'raneisco are also applicable to J\Ionterey, 
South }~arrallonc, and Bodega. For J'.lare island add 1.2 foot, for Benicia 0.9 foot, and for Ravenswood 
2. 7 feet, to the •1uantities for San Francisco. 

For Humboldt bny, Port Orford, and KePah liarL1or, the tables for Astori•t may be used, suutracting 1.7 
foot fo1· Humboldt bay, and 1.0 foot for Port OrfOl'd. For Neeah hmbor the tables will give app1·oximate 
results without change. 

For Semfal1moo bay, add one foot to the quantities in Hie tables for Port Townshend. For Steilacoom, 
a rough approximation may be obtained by adding 4.6 feet to them. 

For the coast of Florida, compute the times of l1igh or low water for Key \Yest, and subtract lh. 7m. 

for Indian k<·y, and add 2Gm. for Tortugas and lll. 5lm. for Egmont key, 3li. 45m. for Cedar keys, and 
4h.. Sm. fur SL Mark's. For tlrn height~, add half a foot for Indian key, and use the tahles without change 
for Tortugas and Egmont key. :E'or Cedar keys and St. ::\Iark's, t11c results could not be obtained with much 
accuracy in this way; special tables will be prepared for those places. 
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TABLE IV.-KEY WEST. 

80UTll DECLI!fATIOri.-DA.YS lRO.M MOON'S OREATEST DEC:Ll!'IATIO:N, 

1: g -- --· ·--- "----- --~--~---~---
~ 6 5 i3 21 1- 2 :J

0 

5 ' 

Bt:forn- After-

------- ---- ---l---1------!-------,---· ___ · ___ ! ___ · ____ : ____ : __ _ 

h~ 7~· i h~ ·~; ii k9 ·;; h8 :~ I h~ 7~ h8 7~ hii 70 h8 '.;'~ hii -;; , '~ ~6 k9 ·;~ h9 ;; ~ ;; I"·"'· 
0 00 

0 30 
J 00 

J 30 

2 00 

2 30 

3 00 

3 30 

4 VO 

4 30 

5 00 

5 30 

6 00 

6 30 

7 00 

7 30 

8 00 

8 30 

sm 
9 30 

10 00 

JO 30 

II 00 

II 30 

. ~ 
~ 

h. m. 
9 40 

9 33 

9 26 
g 21) 

9 13 

9 08 

9 04 

9 00 

9 00 

9 03 

9 09 

9 I7 

9 29 

9 40 

9 56 

10 07 

IO I3 , 
10 14 i 
JO J3 

10 lO 

10 06 

IO 03 

9 55 

9 47 

h. m. 
y 30 

9 2.1 

y 16 

9 10 
9 03 

8 58 

~ 54 

8 50 

8 50 

~ 53 

8 59 

9 07 

9 l9 

9 30 

9 46 

9 57 

JU 03 

JO 04 

JU 03 

JO 00 

9 56 

9 5;J 

9 45 

9 37 

: ~~ 1 
: : I ~ ~~ : :~ 1. : ~~ : :~ ~ !~ ~ ~ : :: ~ ~: : ~: ~ ~; : ~~ 

8 58 8 47 8 41 8 29 8 24 8 20 B 20 8 26 8 34 B 4U 8 5G 9 07 9 J7 

8 51 8 40 8 34 8 2" 8 17 8 13 8 13 8 19 8 27. 6 39 8 49 9 00 9 JO 

8 46 8 35 8 29 8 J7 8 12 , B 08 8 08 8 14 8 22 8 34 8 H 8 5:, 9 05 

8 4~ 8 31 8 25 8 J3 8 Uo 8 04 8 04 8 10 8 18 8 30 8 40 8 5l 9 01 

E 38 8 27 8 21 8 09 S Ol 8 GO 8 00 8 06 6 14 8 26 ! 8 35 8 47 8 o7 

8 38 8 27 8 21 8 U9 8 04 I 8 00 8 00 8 06 8 14 8 26 8 :35 8 47 8 57 

s 41 e 30 s 21 s 12 s 07 s 03 e 03 s 09 s I 7 s 29 
1 

s 39 s "o 9 oo 
8 47 8 CS 8 30 8 18 t'. I:J ~ 09 ~ 09 9 lS 8 2:l 8 3; 8 45 8 5G 9 06 

8 55 8 44 8 38 8 ~6 8 21 8 17 8 17 8 23 8 :JI < 4:l 8 53 9 04 9 14 

9 07 8 56 8 50 8 ~i8 ~ 33 8 29 B 29 8 35 ~ 43 8 55 9 05 Y J 6- !I :16 

9 J8 9 07 9 OJ 8 49 8 44 I 8 4u 8 40 8 46 8 .>4 9 06 9 16 9 27 9 37 

g :14 

9 45 

9 51 

9 52 
g 5l 

9 48 
9 44 

9 41 

9 33 

9 25 

9 23 

9 34 

9 40 

9 41 

9 40 

g 37 

9 33 

9 30 

9 2-2 

914 

917 90.5 

9 28 9 16 

9 34 9 2~ 

93.l 923 

9 .34 9 :1~ 

11 :Jl I 9 19 

9 27 9 J5 

9 24 9 12 

9 I6 9 04 

9 08 8 56 

9 OU 

g l l 

Y 11 I 

9 18 

y 17 

9 14 

9 10 

9 Oi 

8 59 

.8 51 

8 5ti 

9 07 

9 13 

9 14 
9 1:1 

9 10 

9 06 

9 03 

8 55 

8 47 

~ 56 

g 07 

9 13 

9 14 

9 13 

9 IO 
9 06 

9 03 

8 55 

8 47 

TABLE V.-KEY WE8T . 

9 13 

9 19 

9 20 

9 19 

9 16 
y 12 

9 09 

9 01 

8 53 

9 10 

g 21 

g :17 

g 28 

g 27 

9 24 
y 20 

9 17 

9 09 

9 OI 

9 22 

! g 33 

9 39 ! 

9 40 

9 3~J' 

9 36 

9 :i2 

9 29 

9 21 

D I3 

NORTH DECLlNATION.-DAYS FROM MOON'i! GREATEST DECLINATIOS. 

~~ 32 

9 43 

9 4g 

g .-io 
9 49 

9 4G 

Y 42 T 

9 39 

9 31 ' 
9 23 i 

9 4:J 

9 [>4 

JO 00 

JO 01 

~o no 
9 57 

9 53 

9 50 

9 42 

9 34 

9 53 

JO 04 

10 00 

10 ll 

IO 10 

10 07 

lU 03 

10 o~ 

9 52 

9 44 

E ~ 1---------------------------------------------------
.! Bef •. ffe- i Afu~r-

~ s ! 

~ : __ ;_l_~&-_s_/_4_j_3 __ 2_._1_t __ o __ 1_' 2 --1-~i 
h. m. ! la.. m. h. m. h m. It. m. h. m. h. Jn. ! h. m. \ h.. m. h. rn. h.. m. 1 Jr.. m.. ! 
0 0 9 29 9 36 9 43 9 53 10 06 I 0 16 10 2"2 JO 22 Ill 22 IO 18 JO H6 ! 

h. m. 
g 56 

0 30 9 22 9 29 9 36 9 46 9 59 10 09 JO 15 JO 15 IO If• lO U 9 ~9 

l 0 9 J5 9 22 9 29 9 39 9 52 IO O'l 10 08 JO 08 10 08 10 04 ' 9 52 

I ;jQ 9 09 9 16 9 23 9 33 9 46 9 55 10 02 IO 02 JO 02 9 58 9 46 
2 0 
2 30 

3 0 

3 30 

4 0 

4 30 

5 0 
5 30 
6 0 
6 30 

7 0 

7 30 
8 0 
6 30 
9 0 
9 30 

JO 0 
JO 30 

II 0 
ll 30 

9 O'i 

8 57 

8 53 

8 49 

8 49 
8 52 

8 58 
9 06 

11 18 

9 2ll 

11 45 
9 56 

JO 09 
rn OJ 

• 10 09 

9 511 

9 55 
11 52 

9 44 

9 36 

9 09 

9 04 

9 00 

8 56 

8 56 
8 59 

9 115 
9 JJ 

9 25 
9 1l6 

9 52 

JO OJ 
JO 09 

II 10 
10 09 

JO 06 

10 Oil 

9 59 

9 51 
g 43 

9 I6 

9 II 
9 07 

9 03 

9 03 

9 06 

9 J2 

9 20 

9 32 

9 43 
y 59 

IO rn 
10 JG 
10 17 

10 J6 

10 13 

10 09 

IO 06 

9 58 
g 50 

9 26 
9 21 
9 J7 

9 13 
g 13 

9 JS 

9 21? 
9 :JO 

9 42 

9 53 

IO 09 

10 !Ill 

10 116 
10 !l7 

10 i6 
10 23 
10 19 

10 16 

10 ll8 

10 00 

9 39 9 49 

934 944 

930 940 

926 936 

9 26 9 36 

9 29 9 39 

925 945 

9 43 9 53 

9 SS 10 05 

IO 06 ' JO J6 

10 22 I lo 3~ 
10 33 I 10 43 
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11 ;Jfi 

11 43 

11 4f~ 

11 ;'d 

l l [j'; 

l l {)ti 

ll 51 

ll ;;n 

11 41 

II :i; 

11 ':!:1 

h. m. 

II 3" 

11 32 

11 26 

11 20 

l i l4 

11 fl~I 

11 uo 
ll lit) 

JI 11 

11 w 
ll ;,).,-.: 

l I 41 

1 ! .:j~l 

11 .'\(; 

12 o:• 
1;:! {•'; 

]:l f(I 

1"20!' 

12 Oi 

12 03 

11 5: 

11 blJ 

11 42 : 

h. m. 

lJ 52 

ll 16 

l 1 4 

11 :J4 

lJ 2 

]] 2: 

JI 2< 

JJ ~ll 

11 ~; 

II:>: 
II 4-

l l :-Jt 

1~ (I' 

H JU 
1:} l(j 

1'2 ~t 

]~ :24 

I~ ~3 

1:1 21 

rn i7 

12 11 

12 04 

II 56 
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TABLE n~.-ASTOHL\. 

Befort.'- After-

4 4 

---:--- --- --- ---,---
h.. m. i 

0 0 

0 30 

I 0 

1 30 

2 0 
2 30 

3 0 
3 ao 
4 0 

4 30 

5 0 

5 30 

6 0 

6 30 

7 0 

7 30 

8 0 
8 30 

g 0 

9 30 

lU 0 

IO 30 

]] u 
ll 30 

h. 7rt. 

0 0 

() 31) 

1 0 
l 30 

2 0 

2 :m 
3 0 

3 30 

4 0 
4 :ro 
5 0 
;) 30 

fi 0 

6 30 

7 u 
7 30 

8 0 
8 30 

!I 0 

9 30 

10 0 

10 30 

11 0 

11 30 

h. m k. m. 
12 4~ 12 ;::) 

rn 36 12 ,rn 
12 2!! 1'2 -12 

12 2J 1 :..! ~'i{j 

12 9 1~ ~!:2 

12 3 12 16 

l l .56 1:2 11 

lI .57 rn 10 

12 0' 12 13 

rn s rn 21 

E:! 15 12 28 

12 2.1 1:2 .J:-

12 30 12 4~ 

12 45 : 1:! 5~ 

h. n1 

1~ :i 
12 ~u 

l~! ~:_l 

1"2 4fi 

rn a~ 
12 :3~ 

l~ 20 

1"2 Jl 

1:2 :20 

12 2;1 

12 :n 
u :-!~ 

12 4/:-1 

12 [l!:I 

13 e 

Ii. m. 

13 I' ' 
13 I::? i 
1:1 .-, 

1:.? GU 1 

12 ,'",\ i 
I 

IQ ~.} ; 

13 ;3!) I 

12 :H 

l2 :;~ ' 
I~ ;·G 

l2 44 

rn ..:;1 

13 I 

13 l~ ' 

13 21 

12 55 13 t-:1 J:t 18 . 1:1 31 

13 3 ' 13 ]fl 13 25 13 3~ 
13 8 13 ~l 13 3l ' 13 H 

13 la : 13 23 J:J 33 1:1 46 · 

13 9 : l J 2:1 t::! a~ I :l 4;). : 

13 5 13 18 12 Cl:) 13 41 

12 5U 13 12 'i 13 22 13 3:'> 

12 53 13 6 1:1 16 13 29 

12 46 12 5!J' 13 9 1 a 2:..! 

13 I 

12 :J.I 

]:;! :!~ 

1'2 44 
I:J -n 
1'1 4f) 

12 J4 

13 I 

13 11 

13 ::?2 

13 31 

J3 41 

13 49 

1:; 51 

la 56 

IJ 5;1 

13 al 
ia 45 

13 JU 
jj ~-l:J 

h. 
I~ ::36 

13 ':J:J 

1~ :!5 

1:3 JO 

l:J ll 

1:~ 5 

12 ,')~J 

12 .J·l: 

]:J fl3 

l:! 50 

J:l 

1:1 II 

13 21 

13 38 

13 41 

13 51 

13 59 

14 4 

\.I 6 

14 

14 

l~ 5;) 

l:J ,19 

13 4:! 

h. -m. 

13 41 

l 3 <H) 

I ~{ :..'b 

13 2:J 

13 H 

l:l 8 

J'l 2 

12 ;.,; 

rn ~G 

1:2 .:'°)~ 

1:< 

13 14 

l:J 24 

1:3 35 

l:J H 

13 51 
14 •-:t 

lei 

H !) 

14 8 

14 4 

lJ [18 

]3 .5J 

1::1 4.,:. 

h. m. 

1::i 45 

1J :JO 

];~ J~ 

] ~.l :2(i 

1a l & 

13 1:1 

n 
1:1 

1:< 

1:1 :1 
1:1 ll 

l:l l~ 

J J ~8 

l :i 39 

l:J 48 

13 ;)8 

h. 
13 46 

13 40 

13 33 

l:J ~7 

13 19 

13 13 

13 7 

13 Q 

13 

I:l 4 

h. 1lt. 

13 44 

1:3 3tl 

l:J 31 

13 23 

13 17 

13 II 

1.3 5 

13 

12 59 

1 12 1~ IJ to 

13 19 I 13 17 

13 29 lJ 27 

J3 40 

13 49 

]3 59 

\.1 H 

1;1 38 

13 47 

13 57 

14 5 

14 JO 

14 l:J 

l·I ll 

[.j 

H 11 I J4 12 

14 13 ! H H 
14 I:! 

H ~ 

14 2 

13 56 

13 4Y 

14 l:J 

11 

14 

13 .)7 

I:~ 5.U 

14 

13 5."j 

1:1 48 

TADLE \'.-ASTOnIA, 

h. m. 

J~:I 40 

13 ;q 

1:1 ~7 

J;J 21 

13 J:J 

13 7 

1:1 l 

J':2 ..':!--. 

13 6 

13 1:1 

J:J :l:J 

1:< :1-1 

13 43 

13 .J:i 

14 

14 

14 

14 

14 :i 

1:1 ;,7 

I:} .'ii 

l:J 4-1 

h. n1. It. rn. h. m. It. 
]3 ::;~ ]:J 24 13 1·1 l:J 2 i 

l:J ~b l:J It-' 

J:! '11 13 11 

1:~ 13 J;J 5 

13 7 : 12 ;J7 

13 1 ' 12 51 

1:! 5;)' E! 45-

12 5(1 12 4!l 

l~ 4U 12 :·.D 

]~ 8 

]3 l 

Ii 47 

12 41 

!:!· :J:. 
12 30 

]:} 29 

] 2 :~2 

12 ,,6 

12 4U 

12 4;} 

12 ~w 

j;} 23 

12 18 

12 17 

] :J 0 I 12 51) 12 40 12 :28 

J ~ I 12 57 

13 l 7 13 7 

132~ 1318 

1:1 37 13 27 

1a ·17 13 :Ji 

12 47 

12 f-7 

13 8 

l l l 7 

13 ·27 

1~ 3;j 

11 0 i 

14 2 

14 I 

1:-1 ::.o I J 3 40 

l:! 35 

12 45 

H 56 

13 5 

l:J 15 

13 23 

13 28 

13 :IO 

IJ 29 

13 52 I 1 :1 42 

13 51 13 41 

I :1 .'1i 1~i 47 

13 .')I i 13 41 

13 43 13 ;,;, 

I:J :~8 13 28 ' 

13 37 1.3 .. 25 

13 31 13 19 
l 3 25 l:J 13 

13 18 ' l:J 6 

NORTll DECL!?iATlOX.-D . ..\S~ FRO)'! MOON'S Ollf<:ATE.ST DECLIN.o\.TlOS 0 

7 

h, IH 

n to 

1:1 4 

1~ ;;7 I 

12 !)} 

I~ •1:1 

12 :37 

12 :.H 

12 :2.t'i 

12 2:i 

l:! 28 

12 4~J . 

12 53 

13 1 

1:1 13 

13 23 

13 3l 

13 :16 

13 :18 

13 J7 

13 :J3 

h. m. 
12 57 

12 .)1 

12 ;}4 

bl 2t' ! 
12 ~·J . 

12 24 

12 lt 
Pi 1 ;~ 

h m 
l:l 4j 

l~ 41 

12 3·1 
I:.? 2~· 

l:J :}(I' 

12 14 

l:? 8 

12 3 
12 12 ' 12 

12 31l 

12 40 

rn s1 
13 fi 

13 ]Q 

13 18 

13 2:1 

13 25 

13 2~ 

13 20 

12 :, 

l2 l:l 

l~ :!O 

12 :~1) 

12 41 

12 5Q 

13 u 
13 8 
13 l:J 

JJ 15 

13 14 

13 10 
13 >)7 13 14 13 4 

13 21 13 8 . 12 5~ 

13 J4 
1 

r 13 I j 12 5J 

Il(•fore-

h "' 
rn ~ 1 

l:l ~~ 

12 21 

rn 1;, 

rn 1 

12 l 

11 :-1;j 

11 ;JO 

11 4!) 

11 ;)'l 

rn 
l:! 7 

12 17 

J2 28 

rn 37 

12 47 

12 .')..) 

13 0 

13 2 

13 I 

12 {)'i 

12 51 

I~ 45 

f2 3i 

h. m 
rn 2.1 

rn !t:\ 

12 I I 

12 ,; 

ll ;,7 

11 :JI 

11 15 

11 40 

11 ~y 

II 42 

ll 50 

II 57 

1:2 ' 
12 ll:3 
1Q 27 

]•J ;l7 

12 4,-) : 

12 ;,u 

h. 

12 14 

3 

1 

ll ~5 

11 47 

ll 41 

11 :t-) 

ll 30 

IL :JO 

11 ~u 

ll 40 

ll 47 

1J 57 

12 8 

12 17 

I:.? ~7 

12 3~ 

12 40 

)!) 5~ I 12 42 

12 51 ' l!! 41 

12 47 12 37 

12 41 12 31 

12 3;) 

f2 2~ : 

1£l 25 

12 18 

After-

I ______ I ___ - I -, ----, ---,---~-- ·---~·-

1 __ 1 ____ o __ , __ 1 __ J __ 2 __ / __ 3_j __ 4_/ __ s ___ 6_ 

12 1l 

12 5 

11 58 

11 52 

11 44 

11 33 

11 3 ~ 

11 27 

11 26 

11 :!St 

l l 37 

II 44 

II 54 

12 5 

12 1'I 
12 24 

12 :12 

12 37 

12 39 
HI ;J8 

12 ;Jt 

12 28 

1.:J 15 

h. m. 
1 

!.. J h. m. Ii. m j Ji,, m. h. m. h. m. h. 
12 12 e I rn 8 12 12 1

1 12 1s J2 2~ 1:2 3~ E! 5tl 

12 12 I 12 2 1·1 6 I 12 12 12 22 i 12 32 12 44 

11 51 11 "~ r 11 fi5 u 59 
1 

12 5 12 15 12 2~, 12 ;!7 

11 48 11 47 11 49 II s:i i ll 59 rn 9 12 19 D :n 
11 40 lJ :39 11 4 l 11 4.'J ! 11 .')I 12 l 12 ll 12 23 

ll 34 JI ;J3 11 35 11 39 : JI 4:; 1l 55 12 5 12 17 

l l ~8 11 27 11 ~9 11 33 i 11 w 11 49 11 59 12 11 

11 2:1 ll 2.! 11 ~4 1i :2ti: 11 34 II 44 ll 51 12 6 

ll 22 11 :Jl 11 23 JI 27 j 11 ~J Jl 43 H .5:1 12 

I l 25 11 24 11 26 11 ;JO 11 :Jll JI 4G 1 11 :,fi 12 

ll ;i:J II :i2 ll :i4 II 38 Ii 44 11 5t I 12 4 12 16 

ll 40 ll 39 11 4 l 11 45 11 51 12 I 12 11 U 2:1 

IV 50 11 49 ll 51 II 55 12 l 12 11 12 21 

~: ~~ ~: I: :~ ~: :: : :: ~: I' !! :: :E: :~ ~~ 
12 2B 12 a7 12 29 12 31 12 39 12 49 12 59 13 11 

12 :i3 i rn 3'~ 12 34 12 38 12 44 12 54 13 4 13 16 

12 M I 12 34 12 36 12 40 12 46 12 56 13 6 13 18 

rn 34 12 a3 12 35 12 39 I 12 45 12 55 1 13 s 13 11 

12 JO 12 29 12 31 12 35 I 12 41 12 51 I 13 13 13 

12 5H 12 2J 12 25 12 i.29 12 35 12 45 12 5;) 13 7 

l~ lrl 12 17 12 19 12 23 12 29112 39 12 49 1:1 I 

l~ ll 12 10 12 rn 12 16 12 2l 12 JJ 12 42 12 :;4 

----
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TABLE IY.-lYlRT TOWN~m·=~m. 

SOCTH DE-t'Ll~.\Tltl!i.-U."..Y<; rR~Hl .;>.l1JH"i
0

t' r,REATEo<T J)f,;f'J,INA'lIOS. 

6 0 2 3 

--- --- --- --- ---------:--
k.m. 
0 (I 

a 

:3U I 

3fJ 

Cl 

3U 

30 

0 

30 
(I 

:m 
() 

30 

30 

0 

30 

30 

10 () 

10 30 

ll 0 

11 30 

h.m. 
3 45 

3 :~8 

.a a2 

3 :Jl 

a 10 

3 JG 

3 17 
3 21 

.J 21) 

3 32 

3 41 

3 fi-2 

4 1 

1 p 

4 ].) 

4 1:; 

4 19 

4 18 

4 ].) 

4 IO 

4 6 

4 0 

3 5'1 

h. 'm. 

3 :21 

:J H 

3 8 

3 2 

2 ."FJ 

2 53 

3 2 
3 8 

3 Ii 

3 2, 

3 3< 

3 4·1 

3 51 

3 54 

3 53 

~I .'J-l 

:-J ,)1 

3 4C 

3 4::2 
3 31) 

h. 71[, ! 
2 Jl 

2' 41 

2 3~ 

2 :J::! 

2 07 

2 ;j~ 

2 3b 

2 47 

3 7 

3 l.J 

::J ~I 

:1 2.J 

3 25 
:;1 ~4 

~ 21 

3 16 

3 l!2 

3 5 

3 0 

h.m. 
2 2 
] ;:;; 

1 l~l 

4;; I 

36 

l :ti 

J :n 
:n 
:b 
43 

4~ 

2 3.i 

2 3U 

2 3,) 

2 32 t 

9 27 

3 ;)J 

2 l ~ 

2 11 

It. rn. 

;~9 

] :}.) 

I I 9 

1 13 

I ~ 

I b 

2 

l J 

19 

I 5i 

1 5~ 

l 47 

l 41 

h.m. h.m. h m. h.m. 
1 1:1 I :!G 44 ~ :2 

l 6 I lJ I 3:' 5;; 

l n 1 :3 1 ::n 1 4~1 

0 .~d 2.) 43 

0 49 ':2:0 :J~ 

0 46 tJ ;)'.J l l 7 l 3.J 

0 41 {I .57 1 I.) l 3:J 

0 ~fi () 5::-< I JG l ;{-4 

o 49 ~o :~os 

0 ."I'! 1 I :}-.-1 cJ:{ 

l (I l 1:1 I Jl ·1!1 

1 ~:1 .j(J l .-Jt' 

~u :~.J :'ll 2 11 

2!1 42 2 0 :! 1-i:! 

1 36 

I 4:1 

l 4G 

I 47 

I 4fi 

._m 

56 

59 

:] 0 

i fin 
I 43 I 56 

1 23 1 DI 

l :~..i. ] 4i 

~l<. 1 '41 

J 22 •l 33 2 11 

TABLE Y.-I'Of.T TOWNS!m:S-D. 

h "'· h m. 
2 :21 z "12 

:J 14 i2 r) 
~ t: :2 :2~1 

2 2 :2 ~:J 

] 5-; :2 18 

J 5-1 2 15 

l [i2 2 1:1 

l ;~:~ :1 ] .:J 

] .)7 '.2 Jf:<. 

>) 2 :1:l 

'2 R ~ 2!-J 

2 li ~:ii" 

:2 2"' 8 -rn 

NORTH DECLI1"'ATIOK.-DA"iif: fROJ'lt M0.0"- 1 ~ CTREATEl"iT DECLJK.-\TION, 

/t.Ut. h m. 
2 57 ~ J5 

:.! 5() J 8 

2·i1 3 2 

2 ;_i~ 2 5() 

2 :t.1 2 51 

2 20 :2 48 

2 2t< 2 46 

£! !29 ~ 47 

".! :u 2 .'il 

2 30 2 .-,u 
2 ·"l!l ::i 2 

-:! ;,:~ :J II 

:-t 4 ~1 :2:! 

3 1;, 3 31 

3 ~(J 

BP.fore- Arter-

~ . 
. §1?!615 4 3 ::! 1 0,1 2 4 

-'"--•----:----;---I---·-----:----·------:--- --- ·----· 
h. m. 
0 

I ' 
h. m. I h. Ii,. m. 11 w. h. m. ft· "'' h. rn, h. m. h 1n. h.. m h. m. h. 

3 45 i 4 9 t! 0V ;) :l!'l 5 :">b- ti 17 6 4 ~) 4G fi :!.P.. 5 H 4 41" 4 33 

311 

0 

:-1 38 I 4 2 4 :t.! 5 21 .S :SI 5 10 5 f)i ~ 3'.f 5 2L ;l 2 4 ·ll ·1 ~6 

3 .16 4 :2ti 5 15 5 4:l 6 4 5 ;, J [, :J:i 5 l ,l 4 fiG 4 3,::; 4 21J 

30 3 5U 4 20 5 9 5 ~~J 5 .)3 5 4.~ 5 ff/ 4 .')O 4 :29 14 
2 3 21 

3 18 

3 45 4 I.) .5 4 5 3-1 .'J 53 ;) 40 5 "22 5 4 -1 4;1 4 24 4 9 

30 a 4:! 4 12 5 1 5 31 5 .50 5 ;i1 5 19 1 5 t 4 4:2 4 :21 4 

3 30 

4 0 

4 30 

3 l6 

3 17 

a 40 4 10 4 59 5 :JY 5 48 5 3.~ 5 l 1 4 5fl 4 .io 4 HJ 

:J 4l 4 1 I 5 :m s 4!J s 35 ,r, JH s o 4 .i 1 4 ~u 
3 4;) 

3 50 

4 15 

4 20 

5 4 

5 9 5 53 ! 

.'l 40 

J 45 

5 .; 

5 27 

4 43 

4 ,'j(I 

4 24 
4 29 

3 32 3 06 4 26 5 15 5 4;; 6 4 5 5 l 5 3;J 5 15 4 56 4 35 

30 3 41 4 5 4 3;, 5 24 5 51 6 13 6 0 5 42 5 ~4 5 5 4 44 

6 0 3 52 4 16 4 4fi 5 ~.) 6 [, 6 24 6 11 5 :i:l 5 ;35 5 J 5 4 5:1 

(i. 30 4 1 4 2.3 4 ;)..'i 5 4t 6 14 6 3:l 6 20 ;) 5 4..J ~ 5 :J.) 5 4 

0 4 8 4 :J:l 5 ~ 5 51 6 :11 6 10 6 ~7 6 !J 5 .)t 5 :?:1 5 JI 

7 30 4 I.'\ 4 ;39 5 9 5 5tl 6 ~,i 6 47 o ;34 6 lG 5 51:! .5 :m .> JI' 

s o 4 18 4 42 5 12 6 1 6 31 6 so u :11 6 rn 6 1 s 42 5 2t 

8 3(l 4 l9 4 43 5 l:J 6 ~ 6 :fl 6 51 6 3:! 6 :20 6 2 5 43 5 2~ 
9 4 18 4 42 5 I\! 6 6 31 6 50 6 37 6 19 6 5 H 5 21 

4 5 

14 

4 20 

4 ~9 

4 40 

4 49 

5 .1 

9 30 4 15 j 4 39 .5 9 5 5q 6 2~ 6 47 6 :H 16 5 5EI 5 3!J .'l IR a 
10 0 4 10 1 4 3! .a 4 5 ;13 6 23 6 42 6 29 6 11 5 .s;i 5 3-i t:l 4 ;,tJ, 

:~ ~ i : ~ I : ;: i : ~~ J ~;;_I : ~--!-~~~ ! = :~ __ : LL~_;,}j_J ~~- ~~~·- _: ~; 

h. 
15 

f 

4 2 
3 56 

~ 51 

3 48 

3 46 

:J 47 

;J 5l 

3 j6 

4 ll 

h. m. It. m. 
3 :J3 3 45 

326 338 

3 20 3 3l 

3 14 3 26 

3 3 2l 

3 3 IB 
;J 3 16 

3 r1 ! :J Ii 

3 9 3 21 

~ll4 32G 

3 :JO 3 3::2 

a~9 ;~41 

3 40 3 52 

3 4il 4 

3 56 

4 

4 

3 

3 58 

3 5-1 

3 48 

3 4~ 

h.m. 

3 .50 

3 44 

3 :1~ 

3 33 

3 3\1 

3 28 

3 29 

3 s:l 
3 38 

3 41 

:! ;3 

4 4 
4 13 

4 "' 
4 :?i 

4 ;1{1 

4 .ll 
4 ;)() 

4 27 

4 QJ 

4 l~ 

4 u 
4 6 

ltl 

18 

1 19 

4 18 

4 l.') 

4 10 

4 6 

4 0 
3 54 

A. m~ 
3 4;; 

3 38 

3 3~ 

3 26 

3 21 

3 It' 

3 16 

3 17 

3 21 

3 2~ 
3 3; 

3 41 

:J 5:2 

4 l 

4 ~ 

4 15 

4 18 

4 w 
4 18 

4 15 

4 lO 

4 6 
4 u 
3 54 
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If WP <lisregnn1 tlie dnily iner111alit.r. thl' C'olnmn liPailrd S:rn Frn11ci~co in T"hk· II wonl<l giYc: us, nR in 
tlrn £>Xam11ks 011 tl1P Atl:rnti<· erinct. thr· nwn11s of <1PtPrmi11i11g tl1c· tinw of hi;!.·h water. 

E.ramjdf' r.-lkrp1ind tl1e tinw of l1ip:11 WnhT at Xonh lkad1. ~.m Franciceo, Cal., Oil tl1e 7th of 
}'ebruary. 1:-,.1::. 

ht. Th<· tiuw of tl<C' morm ',c trnnsit a1 Cr<'enwid1, from tl1r Xantical ..cllnrnnac, b llli. 41 m.; tl1r longitude 
of f;:m Fm nei>'eo ~·11. 1 Om., rvquirin;.; a corrl'ctio11 of' Him. to the time of transit for San }'rancisco, 'vhid1 is 
tlrns foun<l to Lr· l ll1. 5/m. 

:.!rl. Tlil' rnom1 "s ll<'din:ttion is snnth, anr1 at thr time of transit about two day" after the greatest. 
J~nh1ri11g Talik IY, ""'find 1211. (or Oli.) of' tran>'it, thC' nuarest num])(•r to llh.. 57m. whieh the taLk· g·ivr'~; 
urnl foilowi11;:: the line lir!l'i;rn11tal1y, until Wl' ('ornc to two <l:iyF after the grcntPRt declination, Wl' iiud 13h.1Jm. 

To l lh. ;J7m., ti11ll' nf trm1;-;it of t1w moou, l'l'bruary ,-. :-;au FralJ(·if<co, mld 13h. l±m., from colum11 07,., 
transit, and 1wo 1ln:·,: aftl'r gn'Hl''''t llf•('lin:ition; t!J,. smu, 2511. llm., or 111. 1 lm., 1''ebruary 8, is tl1e time of 
l1igh wntcr, eorn·c'pmH!in:: l<• ihc tranoit wltieh we jook ,,f FelJl'nary 7. If we d<.:sirc the ticl\' of FdH"nary 7 
we llllt~t go lwck to the lllOllll·,., tr:m-ir of tl1e Gtlt. Tlu_· e:-::m111ilf' was rnrpoRcly llf'RUUll'd tu show this l'.ll~e. 

1 Iii. 01}){. tinw of tra1i,,it Febrnar_:.· G, lS.)0. 

l~J 31 nnml";,· for ] lit. tr:n:f'it, arnl ouc day from grcatc:st. dedination. 

Tl1r litigl1t '!!' 111/;Tt 11Yttrr.-Tl1c height of high water is obtnincJ in a similar manner Ly tl1c me of T1lLlc 
YI arnl Tal1Jr. \'II, u1tering these i11 the rnnw wny wirh tlw time of transit anc1 days from the greatest declina
tion. T:iLlt' YI i>' for ,:outh dPdination; and T,;blc YII for north. 

}bur. 

10 

Jt 

Feet. .Fccf. 

l.S l.G 

1.5 1.G 

1.5 l.G 

l.'1 1..) 

L:J 1.1 
1 -) 1. :i 
1.1 1.~ 

I. I 1. ·~ 

l.~ l. :1 
].~{ l. 4 

1.4 ] .. -) 
1.:. l.6 

---------

T.UlLE YI.-KEY \YEST. 

SOPTH DF.CU"l:ATION.-nA_YS •R0:\-1 MOOS's; r;REA.T.lo~ST DEf'LINATJOX. 

Before- Afu~r-

-----·,----·----- - ------- -----

4 3 ~ 0 g 4 5 7 

-- -------- --- --·-- ___ , ___ --- ------
Feet. Ff.>d. P~·et . Feet. Fed. Feet. Fed. Feet. Feet. Feet. Fc•t. Feet. Fcr.;t, 

J.P l.9 2.0 2.0 2 0 2 0 2.0 2.0 2.0 1.H 1.8 I. 7 t.5 
l.8 l.9 2.(1 2.0 2.0 2.0 2.0 2.0 2.0 l.9 l.8 1. 7 l.5 
L8 L9 2.0 2.U 2.0 2 0 2.ll 2.0 2.0 l. ~~ 1,8 J.7 l.5 
1. 7 1.8 1.9 1.9 1.9 1.9 1.9 ! l .9 I. 9 l.6 l. 7 l.6 1.4 
l.6 1.7 l.8 ]_8 1.8 1.8 1.8 

' 
1.8 1.8 1.7 1.6 L5 1.3 

1.5 1.6 l. i 1. 7 1.7 1. 7 l 7 1. 7 I. 7 1.6 l.5 l.4 1.2 
1. 4 }.;) 1.6 l.6 1.6 1.6 I 1.6 1.6 I.6 l.5 1.4 l.3 1.1 
1.4 l.!J l .G ].{) \.fj l .G l.o l.u I.ti 1.5 1.4 1.3 1.1 

l.5 1.6 1. 7 1.7 1. 7 1. 7 1. 7 1.7 ' 1. 7 1.6 1.5 1.4 I.2 
1.6 1.7 1.8 l.8 1.8 1. 8 1.8 1.8 1.8 I. 7 1.6 l.5 1.3 
1.7 l.8 1.9 1.9 l.9 1.9 1.9 1.9 1. 9 1.8 l.7 l.6 1.4 
l. B 1.9 2.0 2.0 2.0 2.0 2.0 2_0 2.0 I.9 1.8 1.7 1.5 

--------



 

THE rKITED RTATE8 ('()AST fWTIYEY. 

'J',\DLE YII.-KEY WEST. 

t --- -----------·-----... ~---------

Hour. Feet. 
(I 1. 7 

l. 7 

2 1. 7 

3 1.6 

1..5 

5 1.4 

6 1.3 

7 1.3 

8 1.4 

9 1. 5 
JO 1.6 

JI 1. 7 

H011r. ! 
0 i 

! 

3 

4 

5 

6 
7 

Ft. 
4. 7 

4.6 

4.4 

4.1 

3.8 

3.6 

3.6 

3.7 

3.8 
9 4.4 

10 4. 7 

__ 1_1_Ls_ 

6 

Feet. 
1.6 

1.6 

l.fi 

1.4 

1.3 

L£! 

J.2 

1 .3 

1.4 

1 5 

1.6 

Ft. 

4.5 
1.4 
4.2 

~1.9 

3.6 

3.4 
3.4 

3.5 

3.6 

4.~ 

4.5 

4.6 

Fert. 
l .1 

l. 4 

. 4 

.3 
l .• 

l.1 

l. 0 

I.Cl 

1.1 

1.2 

l 3 

1.4 

Ft. 
4.3 

4.~ 

4.0 

3.4 

3.2 
3.2 

3.:J 

3.4 

4.0 

4.3 

4.4 

Before-

4 

Fecr. 
1.a 
1.:1 

1.:1 

1.2 
I. 1 

l.O 

O.D 

l.U 

l.l 

l 2 

1.3 

Ft. 
4.:J 

4.1 

:l. ~I 

:1 6 

3.3 

:u 
3.1 
3.2 

3.3 

~.9 

4 2 

4.3 

Pat. 
1 () 

1.2 

1.1 

].0 

0. 9 

0. 8 

0.1:' 

(/. ~i 

i.n 

I.I 

1.2 

Ft. 
4.1 
4.IJ 

:u; 
3.ti 

3 0 

3.0 

3.0 

2.1 

3 ~ 

:i.~ 

4 .l 

4.2 

:Feet. 
1.1 

I. l 

l. l 

1.0 

0, 9 

II. 8 

0, i 

0.7 
(J.f 

0. 9 

1.0 

1.1 

F"'et. 
1.0 

l. 0 

1. [j 

() . ~I 

0, 2 

0. 7 

o.c 
V.6 

0. 7 

O,!l 

o. n 
1.0 

Ft:ef. 

l .O 

1.0 

1 (> 

O,!I 

O,i' 

0, 7 

0.6 

O.G 

0.7 

Cl.8 

(1.9 

1.0 

Fer>t. 

l. l 

I.I 

I I 

l.l' 

0 .t 

0. 7 

0,7 

O _f' 

0 .ft 

J,O 

,l 

TABLE y l.-S.'.); me:uo. 

Fl. 
4.1 

4.0 

3.~ 

3.0 

3.0 

3.1 

3.'J 

3.8 

4.1 

4.2 

Pl. 
4.1 

4.0 

;J.~ 

Fi. 
4.1 

4.0 

:J.:1 

:1.0 

3.0 

3.1 

:L:J 

:Lt- :=:.~ 

4 .1 4.1 

4.2 4.2 

Tl. 
1 Q 

4.1 

:J.n 
~LG 

3.1 
3.1 

3.:2 

3 ~ 

::L!J 

4.2 

4.:1 

TABLE VlI.-SAN DIEGO. 

.Pert. 
l.1 

1.1 

1.1 

1.U 

0 ,9 

0 .2 

0 ,7 

0 .7 

0 ,0 

0 !I 

l.O 

I.I 

n. 
4.:1 

4.2 

4.0 

3.4 

3.2 

3.2 

3.:J 

:>.4 
4.11 

4.:J 

4.4 

Fo'Cf. F1'rt. 

1.~ 1.~ 

l .~ 1 .:1 

] .2 1 ;{ 

J,l 1 :) 

J. 0 I. I 
(). 9 l .U 

o. 1-: o. n 
(), !<. 0, ti 

(J !~ 1 . {J 

1 .0 l, I 

1.l 1.2 

LD 1.3 

n. 
.J.;) 

4 ..i 

4.:J 

:J.D 

;J.5 

3.4 

4.4 

3.i• 
3.li 

4.~ 

.;.5 

·LG 

ft. 

1.8 

1' 7 
~1.5 

4 .:2 

NORTll DF:CLINATION ~DJ..YS FROM MOON~!'! GREATFi'1T DHTLlSATI-O!'i. 

Before-·w 
'::;" 

!': " ~ 11 s, 3 0 2 

--;;:.:; ~1-~-~~r--:;--:~1--;-,~--J--t-.-;-;;-·,-;;--;;-
o 5.7 5.9 I 6.1 6.2 6.3 I 6.3 ' 6 ~ I 6.3 6.2 !i.l 

4 

5 
6 
7 

8 

9 

10 

11 

5.a .s.s 6.o 6.1 6.2 6 2 6.2 I 6 2 6.1 6.o 
5.4 5.6 5.8 5.9 6 o ; 6.o 6.o I 6.0 5.9 5.8 
5.1 .5.3 5.5 5.6 5,7 5 7 5.7 1 5.7 5~6 .5.5 
4.8 5.0 5.2 5.J 5.4 5.4 5.4 5 .4 5.:1 5.2 

4.6 4 8 5.0 5.1 5.2 5.2 5.2 5.2 5.1 5.0 

4.6 4 B 5.0 5.1 5.:2 5.2 5.2 I 5.2 5.1 5.0 

4.7 4.9 5.1 s.2 5.a 5.3 5.3 5 3 s.2 ~.1 

4.8 5.0 5.2 5.3 5.4 5.4 5.4 .> 4 5.3 5.2 

5.4 5.6 5.8 5.9 6.0 ; 6.0 6.0 6.0 5.9 5 8 
5.7 
5.8 

5.9 

6.0 

6.1 

6.2 
6.2 
6.3 

6.3 
6.4 

6.3 

6.4 

6.3 
6 4 i 

6.3 
6.4 

6.2 

6.:1 ,. 
6.1 

6.2 

3 

Ft. 
5.9 

5,8 

5.6 

5.3 

5 0 
4 .~ 

4.8 

4.9 

5.0 

5.6 

5,!J 

6.0 

Aflcr-

Fl. 
5.6 

5.5 

5 3 

5.0 

4.5 

4 _5 

4.6 

-l.7 

5.~I 

.5.fi 

fl.7 

Fert. Frd. 

l.·I l ,6 

1,c1 1,6 

].4 1.fi 

1.a .;1 

,2 ,4 

1.1 1.3 

1.0 I.~ 

1.0 ,:.! 

1. J 1.:1 

l. 2 I .4 

l .~ ·" 
1.4 1.6 

5 

Ft. 
5.1 
f..0 

4Y 

4 .fi 

4.~ 

4 .n 
1.0 

·l.l 
~ .-1 

4 .t-

5. 1 

Ft. 
5.5 

5.·1 

5" 

4. ~~ 

4.6 

·1.4 

4.1 

_-i.;. 

·1.6 

[, (j 

;; 6 

Ft. 
5 3 

5.:::! 

ii. 0 

4.7 

4,4 

4.~ 

4.:1 

4 . .3 

4 .4 

ti.n 

5.:J 

5.4 

Ft. 
4.9 

4.8 

4 .6 
4.3 

4.0 

3.o 

~.!J 

1.0 

4.6 

4.~ 

G.O 

lO!J 

Frrf. 

LS 

l.8 

1. 7 

1.6 

l..J 

1. 4 

I ·1 

l .5 

l.fi 

I. 7 

1.8 

Ft. 
5.tl 

5.:. 

4.H 

4. 7 

4.7 

4.R 

4 .9 

5.R 

[1.9 

Ft. 
4.fi 

4.5 

4.3 

1.0 

3.7 

:1 ;') 
~1.f> 

3.6 

:~. 7 

4.3 

4.11 

4 7 



 

110 

llrmr. 
0 

I 

2 
:J 
4 

5 

fl 

6 
g 

JO 

ll 

F1:ct. 
4.~ 

4.7 

4.G 

·L:> 
4.:J 

·l.l 

4.l 

4.2 

4.4 

4 . ."i 

4.' 
4 ~ 

Jlrmr. Fe.et 
: .. 4 

2 5.:J 

3 ;,,1 

-1 • ~J 

4.7 
6 4 ,; 

4 .~ 

.5.0 

ti.l 

Ill 

ll 

Hour. Feel. 
0 B.O 

8.ll 

2 7.8 

3 7.5 I 

4 7, l 

5 6.'l 

6 .. 5 
6.7 

7.0 

9 I ,,;_l 

10 i .9 

JI 8.1 

Feet. 
-4 ,/ 

4 .6 

4 .:l 

•J.0 

4.0 

4. I 

4.3 

1.1 

4.6 

4. 7 

5 ,5 

5.1 

5.~ 

Ped. 

e.a 
~.2 

8.l 

7.8 

7.4 
7.0 

6.8 
7.0 
7.3 
7 8 

8 2 

8.4 

REPORT OF THE srrETIIXTEXDENT OF 

·---~-~---·---------- ·-----------------·----------

501..'TII DJ-:CJ.IXATIO:-.i.-11.~Ys l·'HO;'d_ _,1r10'/
0

l" GREATli!"T DH:CJ,1 ... ATlO~. 

After-

3 2 0 4 

---- ----·--- ---- ---- ---- ____ , ____ , --- --- --- ----- ---

-t .. -. 
4. 4 

4 .:l 

4.::J 

4.0 

3.>
:u 
:i.o 
•l.l 

·1.2 

1. 4 

·1.5 

;. 

Fed 

5.6 

5.4 

5 2 

5.1 

J.7 

Fert. 
4.3 

4 1 

4_;~ 

4 ;) 

4. l 

4 .0 4. () 

3.f: :J,13 

3.6 i ~J c 
3.G ;J. 6 

3 .7 3, i 

.:J.fJ 3.!J 

·1.0 ·1 0 

4 •) 4 .:2 

4.:l 4.3 

Feel. 
4 .2 

-l l 

·l.O 

=~ .n 
:i, i 

:l.;J 

:J.5 

3.6 
;J ,. 

:i.u 
1.1 

·L:2 

Fh:I. 
,, ;1 

4-~ 

4.l 

,LO 

3.8 

3.6 

<l.G 

3,; 

3.9 

·1.IJ 

4 " 
4.3 

Fl et. 
1.:1 

4.~ 

4.l 

4. () 

3,8 

2,G 

3.fi 
3 ;· 

3.D 

·LO 

4.2 

4,:l 

• 1 

Peet. 
4 • .f 

4.:l 

4. :~ 

4. I 

3. 9 

3.; 

;J,; 

0.8 

·l. 0 

4. l 

:J 
4. 4 

Feet. 
4.:l 

4 4 

4.:J 

4.~ 

4.0 

3.~ 

J.t 

3.0 

4.1 

4. ~J 

4.4 

4 -~ 

TABLE YlI.-fiAN rnANCJ~CO. 

Fed. 

'I. 7 

·'l.G 

4.5 

1. 4 

4.2 
·1 {l 

4 ,(I 

4. l 

4 .:J 
4 .4 

4 .0 

4 .7 

NORTH DI::f'LTNATIO:'i.- IH.YS f'RO)t !\!OON~:S GREATEST DECLl~ATION. 

_Ilef<We -

.Feet. F£•ei. 
S. !I 5.9 

:J.S 5.S 

~- 7 .G. 7 

5.fi 5.G 

5.4 5A 

5.2 5.2 

5."2 5,Q 

5.3 

5.fi 

.fi.G 

5.8 

!i.9 

- I 

.Fee-t 
() 0 

5.9 

5.~ 

5. 7 

5.5 

5.3 

5.~ 

:l.4 

..),6 

5.i 

5.U 

6 0 

.J.'eet. 

5 9 

5.8 

5,7 

5.6 

5.4 
5 q 

5.~ 

5 fi 

5.H 

5.9 

Fed . 
5. g 

5.8 

5.i 

5.6 

5.-4 

5.2 

5.2 

5.:J 

.5 .5 

5.6 

5.8 
5.9 

2 

Feet. Peet. 
s.e 5. 7 

5.7 I ~.6 

G.6 5.;'5 

5.5 5.4 

5.3 5.~ 

.'i. l .'i.O 

5. I fi.O 

!i.2 I 

5.7 

J.8 

5.1 

5 3 

5.4 

5.6 

5.7 

TAP.LE YI.-ASTORIA. 

3 

Feet. 
5.5 

5.4 

5.3 

.5.2 

.5,0 

4 8 

4 .8 

4 9 

.G.l 
5.2 

5 4 

!'HH'TII DE<:'.LlNATlfl~.-D.AYS PRO){ M:tJO~'~ GREATEST DECLINATION". 

Ilelore·-

Feel. 
4.e 
4. 7 

4.6 
4,;, 

4, :1 

4. l 

4.1 

4.2 

4. 4 

4.5 

4. 7 

4. 8 

After-

4 

Feet. 
5.4 

5.3 

5.:2 

5.1 

4.9 

4. 7 

4, i 

4.8 

5,() 

5.1 

5 3 

5.4 

After-

Feet. 
,'),() 

4.H 

4.~ 

4. i' 

4,5 

1.:l 

4 3 

4.4 

4 .6 

4. 7 

1.9 

.'l.0 

Fcrt. 
5.2 

5.1 

5.0 

4 .~ 

4 7 

4 .~ 

4 _;, 

4 .6 

4 .R 

-4.!J 

5.1 

5.2 

Peel. 
5_;_~ 

5.2 

:1. l 
5.0 

4.~ 

4.6 

4.6 
4. 7 

4.9 

5.0 

5.2 

.l'<:'"L 
4. 9 

4.8 

4. 7 

4.6 

4. 4 

4.:1 

4.2 

4 3 

4.5 

4.H 

4.8 
4. 9 

Feel;, 

5.2 

5.4 

5.5 

Feet. 
4.7 

4.6 

4.5 

4.4 

4.2 

4.0 

4.0 

4. l 
4,3 

4 .4 

4.6 
4.7 

3 2_ 0,1 l213:4i5:6i7 

Feet. - - Feet, Feel. --:;;:::- ~,~--:::-)-;.:---! Fut, ' Feet. I F<et. : Feet. 1-:;:::-
84 S.5 · b.6 8,6 8.6' 8.6 85 j 8.4 8.3 8.1 i 7.7 7.4

1

1 70 

8 .. 1 . 8.C> 8.li 8.6 8.6 8.6 8.5 I 8.1 8.2 8.1 I 7.7 : 7.4 7.0 
8.2 8.4 8,4 . 8.4 8.4 8.4 8.3 I 8.2 8.1 7.9 7.5 ; 7.2 I 6 8 

~:~ ~:~ ~.~ ~:~ ~:~ ~:~ ~.~ II ~:: ~.: ~:: II ~:: ::: I ::~ 
7.2 7.3 7.:1 7.3 7.3 7.3 7.2 7.1 7.0 6.8 6.5 6 1 5.7 

7.Q 7.l 7.1 7.l 7.1 7.l 7.0 6.9 6 8 6.6 6.3 5.9 5.5 
•.l 7.~ 7.3 7.3 7.:1 7.3 7,2 7,l 7.0 6.8 6.4 6.l 5.7 

~:~ ~:~ ~:~ :·~ ~:~ ~:~ ~:: ~:: ~.: :,:~ II ~:~ : ~ ::~ 
8.4 8.5 8,;; 8.5 8 5 8.5 8.-1 8.:l 8_2 8.0 7 7 7,2 6.9 

8 6 8,7 8.7 8.7 8.7 I 8,7 8.6 8.5 8.4 8.2 i 7,9 7 5 7.1 



 

THE C::SITED STATES COAST SCHYEY. 

TABLE YII.-ASTOHIA 

r>ORTH JJECrA~iATll):-i.-DAY~ fRfJ.'1 .\lf)<):-;·s GH.~ATt:ST Db:CJ,IS°A'l'I0?-0. 

llefore-

' ------ --- ------ --- ----·----

l1011r. F'eel. 
7. 4 

l 7. 4 

2 7.~ 

3 6 9 

4 fl .. ') 

5 6.1 

6 £. u 
6.1 

fi. 4 

6. 9 

JU 

IL 

5 

8 

Ill 

11 

I 3 
7. 5 

Ft. 
6.6 
6. 7 
6.6 

fi. ~ 

6. 0 

5.V 

6.1 

6.4 

6.5 

6.5 

6.6 

6.6 

Feet. 
~,. 1 

7 I 

6 9 

(i.(i 

6.2 

;),9 

5.b 

fi.~ 

li. 7 

7.1 

7 .:.! 

6 

Ft. 
6 3 

u.4 
6.:J 

6. 0 

5.7 

5.6 

5.8 

6.1 
6 .-, 

6.2 

6.3 

6.J 

Pl et. 
c .to 

6.8 

6,t 

U.5 

Ci.I 

;J.7 

5.5 

5 .ti 

ti.U 

G.5 

6 .u 
j .1 

5 

.Ft. 
;'J.9 

6.U 

5.9 

5.~ 

5 .4 

5.8 

5.8 
5.Y 

.'J.H 

Fe.rt 
[i ,~ 

fl.t-' 

G ~; 

{j _ :~ 

;J.9 

5.G 

5.4 

fi.·l

G "' 
7 _o 

Ft. 
6.1 

6 .=l 

6.1 

!l..J 

5.6 

5.9 

6.0 

6.0 

6.l 

6.1 

Defore-

J.5 

,), 3 

;), 8 

6. 3 

G. 7 

G. 9 

Ft. 
li.4 

6.5 
ti-4 

5.Y-

6 2 

ti.3 
6.3 

6 4 

ti . .J 

Feet. 
6.i:' 

6.b 

6.G 

6.:l 

."1_9 

5.5 

~-" 
5.;i 

() . :~ 
6.7 

G. ij 

G ti 
6.3 

.).!:l 

.l.U 

.).cl 

,) 5 

6 ~l 

6. 7 

6.4 

6.0 

j .u 

TAULE y 1.-1'1 ll~T TOW~sm::-:ll. 

Ft. 
G.9 

7,0 

fi 9 

U.G 

G.:l 

6.2 

6 .4 

fi. 7 

6 8 

6.~ 

6 9 

6.9 

Ft. 

I-~ 

fi.g 

C .G 

ti.5 

7 .0 

'j .1 

7 .1 

7.2 

1.:2 

Ft. 
i.4 
7.5 

/ • .'.! 

7.1 

G.':< 

6. i 

G.n 
7.2 

7.3 

7.4 

7 ,4 

Ft. 

7.6 

7.:i 

7. :2 

6 9 

6.8 
7. {) 

7 .3 

7.4 

,,.;_1 

'l'AllLE Yll.-P0UT TOW::\"~HE~D. 

------~-··----~-------- ------- 1--·---

I/our. 
II 

2 

3 

4 

5 

6 

7 
8 

IO 

ll 

Ft. Fl. 
7.6 7.9 

7. 7 s.o 
7.6 7.9 

7.3 7.6 
7,0 7.~ 

6.9 7.2 

7.1 7.4 
7. 4 7.7 

7.5 7.8 
7 5 7 .8 

7.6 7 9 

7.6 i 7.9 

5 

Ft. 
8 .3 

8.4 

8.3 

8.0 

7. 7 

7 .fi 

7.8 
8.1 
8.Sl 
8.2 

B.:J 

s.~ 

Pt. 
b I 

8.2 

8.1 
7 B 

7 .5 

7.4 

7.6 
7~9 

8.0 

8.0 

8.l 

8.1 

Et. 
"L8 

7.9 

7.8 

7.5 
7.~ 

7.1 
7.3 

7.6 
7. 7 

7.1 

7.8 

7.8 

Ft. 
7.3 

7 .4 

7,3 

7 .0 

6. 7 

6.6 

6.8 
7.1 
7.2 

7.2 

7,3 

7.3 

Ft. 
7 (J 

7.l 

7 .0 

6 .7 

6.4 

6.3 
6.5 
6.8 
6.9 

6.9 

7.0 

7 .o 

Fl. 
(i.8 

t:i.:9 

li.8 

6 .. 5 

6 2 

6.1 

6.3 
6.G 

6.7 

fl.7 

6.e 
6.8 

! I 

n. 
6. 7 

o .. :; 
G. 7 

G.·1 

6.1 

6.0 
().2 

6.5 

B.ti 

6.6 

6. 7 
6. 7 

Fed. 
;_o 
i .o 
6.8 

U.5 

fi.l 

5.J 

6.0 

G.5 

G.!J 

7.l 

Ft. 

7 .2 

6 u 
G ~ 

: .n 
7 ~ 

7 .4 

7 .4 

7 .5 

Fl. 
fi. 7 

6.8 

fi. 7 

6.-l 

6.1 

6.fr 

6.2 

6 5 
t) 6 

6 6 

6.7 
6 -

Feet. 
; . I 

i. l 

li-.0 

6 r; 
n 0 

;'"i,9 

fi.:l 

G. 7 

7 .u 
·,- .2 

.H 

1.6 

7.i! 

GU 
{) 8 

7.0 

7.:l 

7 .·l 

7 4 

7 .~) 

After-

F1'et. 
; . ~ 
7 .3 

:.1 
6,8 

6 4 

G .0 

: •. 9 

ti .o 
6.3 

G.1:' 
7. 2 

7 .4 

Afrer-

7.C 

7.:} 

6.U 

ti ':! 

7.11 

7. :~ 
7,·l 

7 ~ 

Aftt·r-

Fret. 
C .G 

7 .6 

6 -

G. 4 

6. ~ 

6.:l 

() i 

7 .G 

.H 

7 .G 

'; .u 

6. ~· 
7.1 

7.4 
j .5 

i .5 

i f) 

j .6 

-- --- --

Peet. 
e.11 
e .u 
";. t 

7 .] 

ti.-;' 

G.:i 

ti. 7 

8.1 

Fl . 

7.t:: 

7 . ..J. 

i~J 
7. 0 

7. G 

i ,t) 

3 4 ~ I fi 

------ -----,-

Ft. 
6.7 

G 8 

6.7 

6.4 

ti.1 

6.0 

6.2 
6,[> 

6.6 

6 -0 

G. 7 
ti 7 

Fl. 
6.7 
G.i; 

6.7 

fi.--1 

6. l 

(i.U 

6.:::? 
6.5 
G.fi 

6.6 

li.7 

fl.. 7 

Fl. 1-i. 
6.G tL;l 

6.7 G G 

G.G 6 .. ~ 

ti.~{ Li ~ 

6 .0 ;) (J 

5.~ Fi.t= 

ti. l fi U· 

(\ . .; : 'i . =~ 
o .. J 6. 

G.J ti. 1 

~i /j; fl. 5 

fi 6 G .:i 

111 

Feet. 
1'-.. 4 

e.4 
t:.~ 

i".l 

6.!1 

7 .1 

7 4 

7 .9 

t'..:; 

Fl. 

j. 9 

';" .6 

7.3 

'i'.:2 

;,4 
7. 7 

Ft. 
6.:1 

G.4 

fi.:J 

6 0 

:;. 7 

6.1 

6.:2 
t.l.~ 

ti .. 1 

G.:J 

NoT1:.-To mm these tahks with a <'hart on which tile FOlHHliugs ar referred to 111ea11 low water, 1rnbt.ral't J .2 font from the numlil'rs in tli~ tables 

fwm San Dit>gu for Adoria, L. 7 foot fur Nceatl liarbor, 2.3 for Port Townshend, and 2. 7 for Scmio.lu1100 aud Steilacoom. 
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E.rample T7-In Example Y, to ohtain t11t' lieight of tide on February ?, t11r· ch,cliuation being soutli, 
we c·uwr Table YI for ;';;m Frauci~eo, with 011. of trnn;;it, and two days after p:n•ate:'t <lediuation, and find 
that tll{' tidP \\·ill llf' .].;; frd nl111n· tl1e nwa11 of tl1e l1rnT~t fow water~, nr tlint 4.iJ f'«l'I arP tn bf, added to the 
rnnudiug~ of a elmrt l'\'rlnt" <1 tn the mr-nn nf the lowf"'t lo\\· watn~ of ead1 r1a}« ]f the rnnndinge of the clrnrt 
an· gin'u for 1t1ea11 !011· \\'atl'r, t11e11 1.2 fuut ought to Le subtn1cterl frnrn the TablPs YI awl YJI. 'J'lrn~, in 
thic; C':xmnpk, it >nndrl be :.:.0 fret. 

The• appro:ximoLtL· tinll' of thl' ."lH"l'C'"~in• lo\\· and hig-11 "'alern of the d:1y will lie fonud Ly adding the 
11mnbern iu Talilt- \'III tn the time of the fi;-ot l1i;,d1 \\'ater aln·arly rktcrmined. Th(' tHhll· g·iyc~ the nulll1Cr8 
fo1· th(' Jiff<•rent tlny~ from llH· greate.-t Lkdtl;atio11. 

'l'aUcs co11tah1i11g mw11'crs tu be adtJ,.,1 to the timl' qf 7i igli 1twter finrnrl from Ta Mes IT- and T'; to obtain the 
succcssirc Ju.git and lute u·aturs. 

< 

~ ·-
-

c -c 
~ --

TABLE \'JfI.--KEY WI::sT. 

SOCTH JH:CLI.NATION. 1'iORTI1 Dl::CLISATION, 

Lnw \.Var.-r. 

(La!!{L',) 

1Jigi1 \'\·atr·r 

1Small.) 

Low warer. 

(Small.) 

Lo\v wt11cr. Higll warr:r. 

(~mall.) I (J,;ug•- .. ) 

--,~ ';;; ~-10-- --:: .. ~~8 -;:,;:; 11---::"3 
.')_ ...J:.! 1:2 31 l: 40 l~ 12 l~ 

(i- 2..J. 

13 

16 
~, 1:2 

G '" 
3V 

lJ 

,ii 

13 28 

J:J 5:2 
14 01 

14 IO 

14 JO 

1:~ 58 

l:l 41 

13 18 

12 ,j9 

12 36 

l~ JG 

17 41 

Ji 4-1 
l i :3~) 

1; 4U 

17 42 

]7 4d 

17 5l 

17 ;Ja 

]7 ;')3 

l7 54 

17 5:3 

11 

3 [,0 

3 J9 

3 :17 

3 44 

3 57 

4 21 

4 43 

5 26 

5 40 

I 

TAJJLE \'III.-SAX DIEGO. 

11 41 

11 1e 
JU 58 

10 45 

10 ·1[; 

JO 4(j 

10 51 

11 EJ 

11 3ol 

12 O:J 

12 22 

12 26 

J,mY \l'ater. 

(Lttrge.) 

h. 
17 .43 

17 .5tl 

17 5U 

17 5~ 

17 51' 

17 5() 

17 .)9 

17 52 

17 47 
17 4? 

17 4J 

17 44 

17 46 

17 45 

1 

I. ' ~ : j~ 

:.J). ~ 

I NORTH D.:CLINAT!ON. i i l!!OOUTJT DECI.lN'A..TIO~. 

...... _______ 1----- -------- ~ .,;, 
Low water. f-ligh \''"ater. Low wa1rr. 1 I ow w·11er High w?.tn. Low water. t!: ~ 

-~ (~mall.) {Lar~c.) (Large ) j _.(Larg~.) • (tlmaJJ.) (Small.} ~ ~ 
____ ;; __ ------------ -----1------------- -----__ c_"_"_ 

6 

,,_ 
~) .: 4 

5 18 

5 (il 

47 

•l .Tt 

4 ~4 

·! 17 

4 12 

4 i; 

'1 24 
4 38 

5 Ol 

" 49 
6 18 

l1, 
l~ ~8 

]] ,jti 

II :H 

ll u 
JU fd 

10 :13 

10 2~ 

10 20 

10 20 

10 ~8 

10 40 

10 58 

II 18 

II 44 

12 18 

h m. 
rn 44 

18 4n 

18 ;i4 

lrl '95 

18 :JO 

18 14 

18 11 

18 08 

18 UG 

JS <14 

18 02 

17 57 

17 f,:J 

Ii .15 

18 0() 

Ii.. m, 

6 16 

42 

00 

13 

20 

36 

43 

7 48 

46 

7 :16 

7 2-J 

6 59 

6 35 

fi ll 

42 

m. 
I~ 1G 

Ji! 46 

13 lO 

13 3J 
13 50 
14 0:) 

14 lfi 

14 24 

14 24 
14 16 

14 04 

]3 

13 

13 

12 

h. 
18 00 

18 04 

l 8 10 

18 19 

18 24 

18 30 

18 J3 

18 ~6 

18 :18 

18 40 

18 42 

18 47 

18 5l 
18 49 

18 44 i 
i 

0 

1 

: I~ 
4 } ... 

I ;j 
) 

-~~-------



 

THE UNITED STATES COAST SURVEY. 

TABLE VIII.-SAN FRANCI~CO. 

-------

1 SOUTH DECLINATION. NQRTIJ DEC'LlSATlON. 

1------------------ --~-----------

1 
j Low water. High water. Low water. 
i (Small.) (Large.) (Large.) 

Low water. High water. Low water. 

1Large.) (Small.) (Small.) 

I ------ ------ -----1----- -----
k· 
5 58 

5 :J6 

5 14 

'55 

4 37 

4 24 

4 12 
4 u 

17 

27 

41 

4 .'i6 

5 14 

5 :J6 
5 57 

;,, 
13 14 

12 42 
12 10 

Ii 34 

ll uo 
10 34 

10 06 

10 00 
10 02 

IO l~ 

JO 26 

10 46 

Ii JO 
JI 36 

Ii! 04 

h. 
18 58 

18 48 
IS 38 

18 21 

18 o; 
17 52 

17 36 

17 30 

17 27 

17 27 

17 27 

17 32 

17 38 

17 42 
17 49 

h. 
5 41 

6 00 

6 28 

6 47 

05 

]~ 

7 20 
7 :m 
7 25 

7 15 

OL 

6 46 

6 28 

6 tjfi 

45 

It I 
11 45 

12 18 

12 50 

13 26 

14 uo 
14 26 

14 54 

15 00 

14 58 

14 48 

14 34 

14 14 

13 50 

13 24 

12 ~6 

17 41 

17 54 

18 04 
18 2l 
18 37 

18 50 

19 06 

rn J2 

HI 15 

JY 15 

19 15 

19 JO 

19 04 

19 00 

IS 53 

TABLE YIU.-ASTORU. 

!!' c: 
§ .§ 8U1JTH DECLtNAT'JON, 

5 -~ 
g ~ 

i!:: ~ Low water. i High water. 1

1 

Low iw-ater. 
~ ;;; 

__ §_~---!--(S_m_a_1_1._>_/ (Large.) I (Large.) 

15 c s 

A .. m. 
6 38 
6 14 

5 55 

5 34· 

5 20 

a 09 
5 05 

5 03 

5 05 

5 11 

5 18 

5 32 
5 M 
6 11 
6 3.5 

' l. m. 
12 59 

12 33 
12 13 

11 47 

11 27 

11 07 

II 01 
10 53 
10 51 

10 55 

11 03 

11 15 

u 35 
ll 55 
12 19 

k m. 
19 17 

19 15 

rn l4 

l9 09 

19 03 

18 54 
18 .52 
18 46 
18 42 :•-18 39 

18 41 
18 40 
16 40 

MORTR Dt;CLINA TIO!f, 

i Low water. High watt>r. Low water. 

l (Large.) 
1
1 (~mall.) 

1
: (Small.) 

I 

--l-_-m-~-'.-11 1 ~ I \1 ~ 
I 7 51 14 01 19 06 

~ ~ It :: ~~ ; :: :: 

7 45 14 07 i 19 18 

7 38 ! 13 §9 i 19 17 
7 24 I 13 47 I 19 19 

1 06 I 1a 27 1 19 11 

6 45 i 13 07 i 19 18 

6 21 I 12 43 I 19 is 

7 1 

: I . 
: 'e: : r~ 
J 

0 

113 
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REPORT OF THE SUPERINTENDENT OF 

TABLE VIII.-PORT TOWNSHEND. 

SOUTH DECLUl.&.TJOM. NORTH DECLINATIONa 

E 

I ; 1 

1 · ~ ; =· 
High water. I Low water. : Low water. I High watP.r. 1, Low water. ! QJ ~ ~ .g 

I I I I I ~ 

--=--,,,-~~-: - --~-~--~-:-/ :: :-1!: ! :~ =--~-:·-:~--- __ 7_1 __ 

7 18 l4 l4 ' 18 40 I 4 26 10 38 I 17 56 

6 

' '" 

: ~ ~~ ~: I ~ : I : ~~ : ~~ I ~~ ~ 23 If~ 
8 43 17 30 I 20 31 · ~ -01 7 22 J6 o;; 
8 12 17 04 I 20 36 3 32 7 48 I~ 00 l J 
7 40 16 28 20 32 4 04 8 :24 16 04 0 

Low water. 

7 18 15 52 20 18 4 26 9 00 16 18 I ) 

6 59 15 14 19 59 4 45 9 38 16 37 I 
6 3EI 14 32 ] 9 38 5 06 10 20 16 58 3 I ..: 

6 24 14 02 19 :i-2 s 20 10 so 17 14 4 ,~ 

: ~; :~ : :: : : :: ~~ : :; ~ I< 
5 42 12 26 18 28 6 02 12 26 18 OR 7 J 

-----------------··----

The days from the g-reatcst deelination are written in the first and last columns of the table. 
~cond, third, arn1 fourth eolumus refer to south declination, nnd fifth, sixth, and seventh to north, au 
'verse for Key "'West. The second column gives tl1e numbCI' which is to be added, according to the de 
on, to the time uf high water, obtainec1 by meanR of Tables IV and V, tu give the next low water, wl 
JC small low water, b, of diagram I. 'l'he third contains the numbers to be ac1<led to the same to gi 
~cond or large l1igh water, c, of diagram I. The fourth, the numbers to be added to the same to gi1 
:cond or large low water, d, of diagram I. 'l.'hc succeeding columns give the numbers to be used 
cme way for north ilcclination to obtain tl1e low water, b, (large,) of diag-ram II; the high water, c, (s 
1d the low water, d, (small,) of the same diagram. The rise and fal1 of the same successive tides llJ 

itained hy inspection from Table JX, in which the first column at the side contains the time of transi 
.e successive columns the numbers corresponding to that time and to the number of clays from gr 
;clination. 'l'he arrangement of t11is table is like tliat already given. 

The numbers for the small ebb tide, a b, of iliagram I, or c d, of diagram II, are first given; then 
r small low and large 11igh waters, b c, of diagram I, and d c, of diagram JI; next, the large ebb tid~ 
' diagram I, or a b, of diagram II; and lastly, from the large low water to the small high water, 1 

agram I, or b c, of diagram JI. 



 

THE UNITED STATES COAST SURVEY. 11.'i 

TABLE IX.-KEY WEST. 

·~ IHI.ALL EBB TrDE. SMALL I.OW TO LARGE HIGH \\'ATER, 

"' !: ·g Days from muou'ti g-reatetil declination. Days from moon 1
i5 greatf!st declination. , §' 

! -----8-efore=--__ ____ I I After- ~efore- 1-- __ 
1 
--A~:•_-____ 

1 

_ ~ 
! 1~l~/ __ 5_1

1

_4_j__3__1~1~1_0_!~1~1 ~r_4__1 ~ 5 I 4 j 3 o 1 2 I' 3 4 , i> s 7 ~ 
H. Ft Ft.( Ft Ft\ Ft I Fr~! .n_/ Ft~ I Ft_ Ft; Ft 

1 

Ft. 1 Ft
0 

Ft' Ft. Ft., ·:;:.
1 

Ft!. n Ft.'---;: -;, --;_-;; Ft.-;;--;;...-;;; 
0 I J.6 1.41J.111.0, 0.t 0 I o .•. 0,1 0.1 O.B 0.9 L.l 1.- 1.5: 1.8 l.4i 1.11 l.!j l.G, 1.6i l."i, 1.7 1.7 \ l.7 I.611.7 1.7 t (:j 1.5 1.4 

1 i J.6 i. ... 1.1/ 1.01 o.~! o.~i o.~! o.7, o.7 o.~J o.u• 1.1 1.2 u 1.8 1.11 1.1
1

1.5 1.6° I.6, 1·7; 1.7, 1.7 j: 1.7 l.o; 1.7 I.7 l.6 1.5

1

1.4 

2: 1 6 1.411.1; 1.U! o.ei O.ii 0 '! 0.7: 0.7 U.t-! U.!:ri I.I' 1.~ J.5 l.8 l.4 l.4j l.5 1.6 l.6 1.7 1.7, 1.7 L7 1.51 l.7 1.7 1.6 1-5 1.4 2 

a' I.511.Ji I.oj1 o.9[ o.;I o.6i o.6[ o.6 i 0.6 o.7: o ~ 1 
1.0 1.1j i.4

1 
1.7 1.3 L3j !.4 t..'> 1.5' 1.6

1 

1.6 l.6 J 1.6 1.511.6 I.6 1.5 1.1 l.3 3 

4 1.3

1

1.li 0 8 0.710.51 0.4! 0.4! 0,4 · 0.4 0.5 0.6' 0.8, 0.9, l.2 1.5 I.I, I.Ii l.2i 1.;J' 1.3 1.4 1.4 l.4 j 1.4 1.3; 1.4 1.4 l.3 1.2 I.I 

5 I.I 0 9: 0.610.5
1 

O.:Ji 0.2, O.Q, 0.2, 

0

0.2

1 

0.3
1 

0.4' 0.6 0.7
1

1.0
1 

1.3 0.9; 0.9, l.Oi 1.1! 1.1: 1.2 1.2 1.2 11.2 LI[ 1.2 L.2 1.1 I.I' 1.9 5 

6 I.O 0.8: 0.5i 0.4: o.~1 0.1: O.l( O.l u.2, 0.3, 0.5 0.610.9,1.2 o.e 0.>10.9 1.0 1.0' I.I I.I I.I 11.1 1.0, I.I 1.i' 1.0 0.9 0.8 

7: t.u! o.s1 o.5, 0.4
1 

o.>/ o.I· 0.1) 0.1: u.Ii 0.2: o.:i' o.s 0.6' o 9 1.2 o.e o.o! 0.9: 1.0' 1.0: 1.1' 1.1 1.1 
1

1.1 l.Oj 1.1 1.1 1.0 o.!I o.e 

8 ! I.I 0.9 0.610.5: 0 ~I 0.2. o.~; 0.2 0.2· 0.3 0.4· U.6 0.7 ].(I L.3 0.91 0.9/1.o l.J L.I: l.2 1.2 1.211.2 1.1: l.\! I.:! I.I 1.U u.n 8 

9 j 1.3_ 1.l, 0.8: 0.7i 0 :f 0 4, 0.41 0.4 0.4 O . .'i: 0.6' 0.8 0 9 1.2· l 5 I. I' I.I! 1.2 l.:i !.~: I.4 1.4 1.4 j l.4 1.3; 1.4 1.4 1.3 l.2 I.I 9 

IO! J.5i l.3: J,O: 0.9i 0.7[ O.b: 0.6! 0.6 0.6\ 0.7: 0.8
1 

1.0 I.I IA 1.7 1.3 1.3; 1.4! l 5 1.51 1.6 1.6 1.6 I 1.6 l.5j 1.6 1.6 1.5 1.4 1.3 10 

I~ i 1.6: l~\~_~-_°i ~t~J OJ 0.7 I 0.7i o.s; u.9 1.1 1.2 1.5, 1.8 1.4 1.4i 1.5: 1.6 1.6: 1.7 1.7 u 11 '· 1.61 1.7 1.7 l.6 1.5 1.4 II 

T.A.BLE JX.-E:EY WEST~Continued. 

I 11 LARGE Ji:DB TIDE. LARGE LOW TO SM.t.LL HtGIJ \'\.ATER, , ·~ 

~ g 
~ Days from moon's gre::itest declmat1on. Day~ from moon's greatest declination. I -::'. 
8 I I I -------- I g 
~ I Bef,ire- i Aner- Bf'-fon~-

1 

After- ! ~ 

~ i~1~j~l~1~1~1~1_o_~i-2-~1~1~~:__:~ ~!~l~~i~l~-o-:-~:-;- 3 -4- -~--16 ! 7. ~ 
H. i Ft.I Fl I Fl.I Fl Ft J<'t.I Ft I Ft. Ft.' Ft.' Fl. Ft I Ft. Ft Ft Fl Fl F't Ft Ft' Fl I Ft. Ft. Ft.I Ft Ft Ft Fl! Ft I Ft. H. 
0 l.4' 1.6[ 1.91_' 2.01!!.2_2 a! 2.3.

1

' 2.3 2.3 2.2, 2.1
1
. l.9j 1.B1 1.5 l.2 l.6 l.5' 1.f•, 1.4 1.4j 1.311.3 1.3 j 1.3i l.4 1.3 1.:1 l.4 1.5 1.6 

1 l.4 1.6i 1.YI 2.0 2.212.3] 2.:i 2 3 i 2.3 2.2, 2.1

1

1.9 1 1.~. 1.5 1.2. 1 6 1.5' 1.r., 1.4; 1.•: l.3 1.:. 1.3 1 1.31 1.4 t.3 l.3 1.4' l.5 1.6 1 

2 1.4 l.6i l.9i 2.0 !!.21 2.31 2.31 2.3 i 2.3, 2.2: !!.! !.9[ 1.81 1.5 1.2 1.6 1.5, 1.;.' 1.4, l.4J 1.3, 1.3 1.3: l.311.4, 1.:1 l.3 1.4 1.5, J.6 2 

3 1.3 l.5
1

1.8; l.9 2.1! 2.2f 2.2, 2.2. 2.2
1 

2.lj 2.0, J.8i l.7i 1.4 1.1
1 

1.5 1.4 1.4, 1.3, l.3j 1.2: 1.2 l.2 j 1.2
1 

1.:J 1.2, 1.2 J.31 l.4• 1.5 

4 I.I 1.3i l.6j 1.7 l.9 2.0 1 2.0 2.0 1 2 Oj J.Y. 1.8

1

1.61 I.~[ 1.2 0.9 1.3 1.2: 1.21 I.I: I.II 1.0' l.tJ l.0 i 1.0' 1.1 1 1.0 I,0 I.I! I.I!; 1.3 4 

5 0.9 I.II 1.4, 1.5 1.7 1.8 l.8_ 1.8 / 1.8! 1.7 1.6, 1.4/ !.3, 1.0 0.7 I.I 1.0: 1.0: 0.9 0.910 8 o.~, 0.8: o.~ 0.9 0.8 0.f 0.9i l.Oi 1.1, 5 

6 'I o.s 1.0f_ L:Jj 1.4 1.6 1.7: I.71 l.7 ! 1.111.6
1 

I.5j l.311.2; 0.9 o.~' 1.0 o.9 o.9·. o.8: o.si o.: o.;I o.7 i o.7 o s 0.11 o.; o.s1 o.91 1.0. 6 
7 o.8 1.0

1

1.a1 1.4 1.6 1.111.1 1.111.11 1.~i 1.s11.a
1 

ui. o.9 o.6 1.0 o.9: o.s: o.s: o.~j o .• 0.1 0.1: 0.1 o.8 o.7! o.~ o.sj o.911 o 7 
8 0.9 1.1

1

1.4, l.5 1.7 1.8, l.B l.8 I 1.81 l.'. l.6, l.4i 1.3: 1.0 0.7 I.I 1.0! l.Oi 0.9
1 

U.9: 0.8 0.8 0.8 ! 0.8 0.9 0.8 0.f J.9

1

1.01 I.I 8 

~ 11.1 1.a 1.~11.1 1.9 2.0: 2 o
1 

2.012.0

1

1.9: 1.s, 1.6;_ 1.s: 1.2 o.9: 1.a 1.2: i.2; t.1
1

1.1) 1.0 1.0/ J.o i io 1 1 1.01 I.6 1.1 1.2
1

1.3 9 
I 1 1.3 1.5: 1.a1 1.9 2.1 2.2, 2.2

1 

2.2 2.2 2.1 2.011.s11.1: 1.4 1.1 1.s 1.4; L.4i L.3 L3f 1.2 1.2

1 

1.2 j 1.2 I.3 i.211.1 1.3 1.4, 1.5 Io 

II 1.4 1.61 L9J 2.0 2.2 2.a: 2.3 2.3 i 2.3 2.2: 2.111.s1
1 1.s1· !.» 1.2 1.6 1.:;J 1.5!, 1.4: 1.4'.: 1.3 1.11_ 1.3 ! 1.3 l.4ll 1.:i!

1 
1.3 l.4! l.5ll 1.6 11 

1 L I ! f , , i I 
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TABLE IX.-SAN DIEGO. 

SMALL EBB TfDE, OR FROM SMALL III OH WATER TO SM:ALL LOW WATER.. FROM 8)1ALL LOW W.A.TER TO LA.ROE HIGH WATER, I-~ ---------1' ~ 
•

0

s::: Days from moon's. greatest declination. _____ I § 

! ____ B_e~ore- __ After- i------B-:-;~;e-:_ i After- I ~ 
D&ys from moon's greatest declination. 

_§ 7,6,5
1

4 3l2l1: 0 l1'2l3 4'1
1 51

1

6 7 716 5'41'3 2·1' 0 1'112 :i1'4:5
1

61i7/.§ 
... I I I I i ' I ' I I ... 
--;;_ --;.,---;:, Ft: Ft 

1

--;.--;;: Fl:~1--;.' Ft.
1
---;: Ft' F;_ Ft;---;: I Pt' y,---;, :--;·---;; ---;;---;; ~: Ft.--;,_ -Ft I Ft !---;;1 Fl. ---;::H. 

0 4.0 J.4 3.012 6: 2.3 :.2.1: 2.ll 2.IJ i 2.1 2.3 2.7 3.2 3 HI 4 6: 5.21 .)..1
1 

4.!.l 4.71 4.5
1

4.4 4.3' 4.2 4.2: 4.1, 4.1 4.0il 4.0i 3.91 3.U:, 4.0i 0 

1 3.l;I 3.2 2.>-· 2 41 2.1 l.Y: l.8 1.8 I 1.9 2.1' 2.5, 3.0 3.f>! 4.4' 5.014.!l 4.7 4.5' 4.3 4.2 4.1: 4.0 4,U 3.9: 3.9 ~.8 :J.:! 3.713.71 ~·8i 1 
2 a 5; 2.9 2.'•: 2.1i 1.~ 1.r.: 1.5 1.5 · 1.t 1.~ 2.2: 2 7 3 a' 4 •i 4 ;1

1

' 4.6: 1.-1 4.2, 4.0 a 9 3 s, 3.7 3.7: 3.6: 3.6 .$.5
1 

3.~13.41 3.4 ~-51 2 

3 a.01 ~.4;_2 .. ui 1.1:: 1.:i 1.1: l.O 1 o: 1.1 1.:< u :J.~ 2.~ 3.fi 4.2, 4_1 3.9 3_;j 3.5. 3.4 3.3' 3.2 3.2. 3.1 3.1 3.o1 3.o
1 

2.9 2.9 a.o, a 

4 2.2 1.6, 1.21U.t 1 0.51 0.:1' 0.2· 0.2 O.:J 0.f• O.u: 1.4 2.U 2 !'. 3 4

1

1 3.3: ~.l 2.9: J,7
1 

2.6 2.5: 2.4, 2.4 2.3, 2.3 2.2: :l.2; 2.1/ 2.1 2.21 4 
5 i:;; 1.1. o.;j o.3 o_o· -.2 -.3· -,3 -.21 o.o' 0.4 o.9 i.'11' 2.:1 2 9 2.8· 2.6 2.4' 2.2· 2.1 2.0! 1.9, 1.9 I I.8 J.8 J.7, 1.1! l.6i J.6 1.1, :;; 

611.~. 1.2, o.el o.4 0.11 -.1: -.2 -.2 -.l 0.1 o.5 1.0 1.61 2.4 3.o, 2.9; 2.7 2.512.3
1 ~.2 2.1. \!.O 2.0: J.9 l 9 l.81 l s' I.ii 1.7 1.s'1 6 

7 2.3: J; J,3j 0.9i 0.6: 0.4 0.3 -0.3 0,4 0.6 1.0 I 5 2.11 2.9 3.5.13-4_:, 3.2 3.012.8, 2,i 2 6 2.5 2.5 2.4 2.412.3
1 

2 3 2.2 2.2 2,3 7 
8) 2 9

1 

2.3: 1.9) 1..5; 1.21 1.(1, 0.9 0.9 l.O 1.2: 1.6: 2.1 2.ii 3 . .a: 4.J 4,01 3.8 3.61 3.4: 3,;j J.2: -3.l 3.1 3.0
1 
~.O 2.9 2.9: 2.812.8 2.9J 8 

9 I 3 1
1 

:i.1, 2.012-~· 2.0, I.~ 1.1 J.7 l.f 2.0, 2.4· 2.9 :J.5! 4.3: 4.~i 4.": 4.6 4.4: 4,2. 4.J 4.o· 3.9 3 9: 3.8 3.81 3.7; 3.7: 3.6: 3.6 3.7 9 

10 I 4.2 3.G ;i.2 2.e :i .. '> 2.3 2.2 2.2 2.3 2.5 2.u 3.4 4.0J 4.•: 5.4J 5.3 5.1 1.Yi 4.7: 4.611.s' 4 4 4,4 i 4 3
1 

4 3 1.2: 1.2, 4 'i 1.1 4.2' rn 

II 14.:J 3_; 3.3: 2.9 ~ 6 2.4' 2.3 2 3 2.4 2.6 a.o' :u; 4.1 4.Y
1 

5.5

1

: 5.4: 5.5
1 

:u•: 4.~. 4.7 4.6 4,5 4.5; 4.4i 4.4
1

4.3
1

4 3/ 4.1<) 4.2 4.3

1

11 

From a to b •• , ....... , ........ ••••, ...... , , ...... , ..... Diagrau1 I. From b to c ............................... , .. • ••• Diagram l. 

From c to d ........................................ I Dia~ram rr. From d to e .•••••••••••••••••.•••••••••••••••••• Diagram 11. I 

TADLE IX.--SAN DIEGO-Continued. 

i l 
·~ ! LAlUlE l!':BB TIDE,Oll FROM LARGE H!Oll WATER"IO LARGE- LOW WATER.. i l"ROM LARGE LOW W.t.TER TO llMALL HIGH WATER, ! ·~ 
§ ----------- -------------------~! ~ 

Days from moon's greate~t declin:atiou. Uap; from moon'~ greatest d.eclinal.ion. 1 fJl! 

g I§ 
S Before- After- Be(ore- I I After- j 8 
~ I~ 

~ I I -- i ___ l ___ I______ I I I i I I I ~ 
~:7 1 6 514131211 0 :1 2];i 415]6 7 71515i4 3 2j1l 0:1 2 3 41:; 5 1:~ 

-:-;;:, Ft.'~. -;;I' Fl.: Ft.---;;,--;; Fr, Ft. Ft. -;J-Ft.1 Fl. Fl. Ft :~~1 Ft.I-; Ft.1---;;.1---;;.l-;.--'I-;;-;;-;; Ft.!-;;-;; Ft.:H. 
o 5.2 5.8 6.2

1
6.6 6.9

1
1.1 ':r 12 1.p 6.9. 6.5 6.~l 5,4 4.6 4 o. 4.1 4 :i1 4.51. 4.7 4.8 4.915.01. 5.o 5.1 5,1 5.215.2. 5.3 5.3 5 2[ o 

5.0 5,6 6.01 6.4l 6.7i G.9 7.0 7.U 6.~ 6.7 6.315.!-! 5.21 4.4, 3.~. 3.~, 4.114.:Ji 4.5 4.6, 4.71 4.8. 4.8 4.9 4.9 5.!1 5.0: 5.1 5.1 5.01 1 

2 4.~ s 3 5."116.ii6.4; 6.6 6 7 6.7 ! 6.6 6.41 6.o 5.5\ 4.91 1.1: 3.5 a.6i 3.o. 4.o
1 

4.2, 4.3· 4.4\ 4.5'. 4.5 1 4.6 4 cl 1.114.7 4.8 4.8 4.71 2 

3 4.2 4.8 5.21 5.6\ 5.9' 6.li 6.2 6.2 I 6.1 5,9! 5.515.o\ 4,4i 3.6 3.0 3.113.3 3.51 3,7! 3.8. 3.914.U\ 4.0 i 4.1 4.1

1

, 4.2• 4.21 4.3 4.3 4.21 3 
4 3.4' 4.0, 4.4; 4,;; s.1' 5.315.4 5.4 ! 5.3 5.Ii 4-'I 4.2: 3.6! 2.81 2.2 2.a! 2.5 2.1; 2.9 .. :i.o.: a.1 3.2[ 3.2 ! 3.3 3.3 J.41 3.1.

1

1 3.5 a.:; 3.41 4 

s 2.9 3.5 3.~: 4,:·/ 4.6' 4.8: 4.9 4,914.e 4.s: 4.21 3 7/ 3.li 2.a1 1.7 Lfi 2.0 2.2; 2.4' 2.51 2.6 2.1, 2.1 j 2.e 2.s
1

2.9 2.9, 3.o a.o 2.91 5 

s 3.01 3.6 4 oi 4.4j. 4.7
1 4.~. s.o 5.D I 4.9 4.71 4.31 3.e! a.2: 2.4: 1.B.· ui 2.1 2.3i. 2.5: 2.6, 2.1 2.s

1

! :i.B \ 2.9 2.9 3.o 3.ol 3.1 a 1 3.o- 6 
7 3.5; 4.1 1 4.5\ •I 9; 5.2; 5.4: 5.5 5.5 

1
1 5.4 5.2: 4.<1 4.313.7! 2.9: 2.3 2 { 2.6 2.8! 3.0I 3.1: 3.2 3.3 a.3 \ 3.4 3.4 3.5 3.li 3.6 3.6 3.51 7 

i ' ' I : 91 4 3' • ' 2 ' I I I I 8 i 4.1, 4.7. s.11 5.5
1

s.s:6.0! 6 1 6.1 '6.o s.s
1 

5.4. 4. I . , ~.si .9. 3.oi 3,2 3.4, 3.6 a.11 3.B 3.9 a.9 4.0 4.-0 4.1 4.1 4.2 4.2 4.1 8 
I I ' I ' I I I ' ' I I ' ' l 9, 4_9: 5.5 s ~: 6.3, 6.6' 6.~16.9 6.9 / 6.t 6.6: s.2

1

5.7. 5.1
1

4 a1 3.7. 3.e 4.u 4.21 4.4 4.5'

1

4.6 4.7 4.7: 4.8 4,S 4.9 4.9 5.015.0 4.9
1 

9 

JO; 5.4 6,0 6.<! 6 ej 7.lr 7.3i 7,4 7.4 I 7.~ 7.lj 6.i 6.2, .5.614.H: 4.2' 4.3! 4 5 4.7, 4.9 5,U 5.1 5.2 5.2153 5.~ 5.415.4 5.5 :>.5 5.1 JO 

11 15.11 6.1 1 6.516.9
1
1.2; 7.4, 7.5 7,5 i 7.4 7.2[ 6.8

1 
6.3

1 
5.7 4.UI 4.:J1 4.414.ti 4.815.0 s.1

1 
5.2 5. 5.3, 5.4 SA 5.5i 5.5 5.6 5.6 5.5 11 

! From c to d..... . . . . . . . . . . .. . . . . .. .. . . . . . . .. . . . . . . . . . . Diagram I. From rl to .e • .. ... • • • • • • • ... • •• • ... .. ••• • • .... •• .. • ........ Diagra.m I .. 

Fr .• m a to b ... , • ~ ••••••••• , , ...... , ... • • • Diagrarrt 11. From 6 to c •• ........................... ,. ••••• , ....... Diagram II. 
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TABLE IX.-SAN FRANCISCO. 

" 
BM..&.LL EBB TIDr, OR FR-OH SMALL lllGH WATER TO SMALL LOW WATER. FROM SMALL I.OW ~·.a.TER TO LARGE JIIGH WATER. 

~ !-------------------------~ 

10 

11 

g 
0 

E 
'o 

Days frum rmmn's ~reatest decltnauon .Vays frum monn's greatest u~clination. 

··-- ·------------- ---------------·------------
Before- After- Before-- After- ' '-

0 I 
6:5 4'.3 2!1 0 ! !2 5 : ~ 

Ft 1-;;r~i~·-Ft ;-;l~~i~! Fl-; 
1
-R ~ Ft,-~,~ Fl. & :~.i• ;, :l~ ! ;, :t. :t ;, 1 :~ ;, . :'; ~ 

4.7: 4.0 3.4 2.9 2.{ 2.0' 1e~ 1.'; I 1.7! 1.9_ 2.2: 2.6 3.1 3.• 4.4 5.2 4.Y 4.6 4.> 4.1' 3.7 ••. 4 3 .• 3.1 3.0 3.1 3 I 3.3 3.4 3,o 0 
4 .. ~ 1 3.8 3,2' 2.7 2.2: 1.8: 1.6 1.5 ! 1 .. "i~ 1 7 :l.0 2.4 2.Y ~.5 4.2 .5.0 4.7 4.4. 4.~~ 3.13 3 .. "> 3.2 3.0 2.9 2.8 2 9 2.~ 3 I J.2 3.3 l 

~,3, 3.6 3,U 2.5, 2.01 1.61 1.4, l.3. 1.3
1 

1.5 J.t 1 2.2 2.7 3.3 4.0 4.8 4.5 4.2 4 I 3.r.· 3.3 3,0 2,8 2.7 2.6 2.7 2.7 2.2 3.0 3.1 

4.o~ 3.3 2.7 2.2 1.7 1.2· 1.1 1.u 1 o· 1.2. 1.5 I.9 2.4 3.u; 3.7
1 

4.5 4.2 3.91 3.f 3.:J 3.o 2.; 2.5 2.4 2.3 2.4 2 4 2.0 2.7 2.e 

3.6: 2.9 2.3 t.~ 1.3 o.9 o.;, o.u' o.6 o.s· 1.1: 1.5 2 o 2.6: 3.:i
1 

4.1 3.8, ~.5. 3.4 2.el 2.6 2.3 2.1 2.0 1.9 2.0 2.0 2.2 2.3 2.4 

a.2; 2.s: 1.v
1 

1.41 o.s o.s o.3 0.2: 0.2, o.4· o •! 1.1 t.6 2.2' 2.9 3.7 3.4 :i.r 3.n 2.5j 2.2 1,9 1.7 1.6 1.5 1.6 1.6 1.e J.9 2.,1 
3.21 2.5 l.9. 1.41 0.9, 0.5 0.3' 0.2 0.2 0.4; 0.7' I.I 1.6 2.21 2.9' 3.7 :J.4 3.1· 3.U. :LS. 2.2 1.9 1.7 I 6 l.5 1.6 l.6 l.8 1.9 2.0 

3.4
1

2.1·2.1, t.6, 1.1, o.7 o.5: o.4: o.4 o 6. o.9 1.a 1.e 2.4: 3.1: 3.9 3.6 3.:J 3.2j 2.•j 2.4 2.I 1.9 1.e t.7 1.e t.< 2.0· 2.1 2 '' 
a e

1 
a I 2.s: 2.0' 1.5 i.1 o.s: o.s: o.e' 1.0: 1.:J, J.7 2.2 2.•· 3.5 4.3 1.0 3.7 3.6: 3.I

1

2.s 2.5 2.3 2.2 2.1 2.2 2.2 2.4 2.5 2.6 

4.li 3.4i 2 8 2.3· 1.8 1.4 1.21 I.I 1.1° 1.3 1.6 2.0 2.5 3 1' 3.B 4.6 4.3 4.0' 3.e 3.4i 3.l 2.i' 2.6 1 2 5 2.4 2.5 2.5 2.7 2.8 2 9 

4.5: 3.8; 3.2, 2.71 2.2 l.B, 1.6: 1.5: 1.s' 1.7 2.1: 2.4, 2.9: 3.;,i 4.2 5.0 4.7 4 4" 4.3 a.,· 3.5 3.2 3.0 2.9 2 8 2.U 2.9 3.l 3.2 3.:J IO 

4.7: 4.0. 3.4, 2 9; 2.4 2.o' 1.8: 1.7 1.7 1.9; 2.2' 2.f> 3.1 3.;i 4.4 5.\1 4,9 4.6 4.G 4,U :J.7 :J 4 :J.2 :J.I 3.0 3,1 3.I :J.:J 3.4 3.5 11 

'.·--' ___ : --·---------------· 

From a to h .••....• ......................... , 1''ro1n b to c .• ..................................... [Jiagran1 I. 

From c to d. . ••• , ••••••..•••••• , , .••••. , , ••••• , • Dingrnn1 1 J. Frod\. d to c,.,.,, •• , , ............................... Diagram 11. 

TABLE IX.-S.A.N FR.A.NCISCO-Coutinued. 

L&.RGE EBB Til>E, OR Fil-OH LARGE utan WATF:R TO LAB.GE LO~' "1..lTEll. j FROM: LARGE LOW WATER TO SMA.LI, HlGlt WATk.R. 

Dayr; from mnon's great~st dt~eiination. UayR from moon •s greatc~t declina.1ion. ~ 

·------ g 
ffefore- After- Before- After- E 

., ------------- -------

t1_1_6_'~-~-:~·1~J_',_0_1_1_ ~1~1~ ,~ 7 1 ~~-:J_~ __ o ____ -~~--- 5 6 

I I I I ' , I 

H Ft. Ft. Ft.: H.I Ft. Ft.; Ft.I Ft. Ft Ft Ft.
1 

Ft Ft Ft Ft. Ft. Fl. Ft. Ft. Ft. Fl. Ft Ft. I Ft Ft. :Ft. Ft. Ft. Ft.; Ft .. H. 
o / a.914.6 5.2 5. 1

1 

6.2i 6.6! 6.8, 6.9 6.9 0.1 6.4 6.o s.5 4.9 4.2 3.4 a.i 4.o 4.1 4.6 4.9 5.2 5 4 5.5 5.6 5.6 s.s s.3 5.2 1 5.2 o 

1 1 3.714.4 s.o. 5.s; 6.o
1 

6.41 6.6
1 

6.7: 6.7. 6 iii 6.2' 5.s: 5.3~ 4.7 4.o: 3.2 a.5 3.8 3.9 4.4 4.i s.0
1
• s.2 3.3 5.4 5.3 5.3 5.1 so\ 5.o l 

I!. 3.5 4.2 4.8 5.3i 5.81 6.2: 6.4; 6.5 6.5, 6.3; 6.0: 5 6i 5.1: 4.5 3.8 3.0 3.~ 3.6 3.7, 4.2 4.5 4.8 5.0 5.l 5.2 5.1 5 l 4.9 4.8 4 8 2 

3 3.2

1

3.9 4.5 5.0• 5.5' 5.9! 6.1! 6.2 6.2, 6.0 5.7: 5.3
1
! 4.8

1
1 4.2 3.5' 2.7 3.0 3 3 3.4 3.9 4.2 4.5 4.7 i 4.8 4.9 4.B. 4.e 4.6 4 5 4 5 ~l 

' 1 J I f I 
4 2.8 3.5 4.1 4.6[ 5.ll 5.5

1
' 5.1

1
• 5.8 5.8

1 
5.6. 5.3: 4.9. 4.1: 3.8 3.1 2.3 2.6 2.9 3 0 3.5 3.S 4.1. 4.3 i 4.4 4.5 4.4 4.4 4.2 4.I: 4.1 4 

I I ' I I I i ' . 3 9 4 0 5 2.4 3.1 3.7 4.21 4."/15.1 5.31 5.4 5.4. 5.2 4.9, 4.5i 4.0: 3.4 2.7. 1.9 2.2 2.5 2.fi· 3.1 3.4 3.7 . ! 4.0 4.1 . 4.0 3., 3.7 3.7 5 

6 2,418,l_ 3 7: 4.2: 4.7 5.1\ s.3: 5.4: 5.4: 5.2· 4.9
1 

4.5
1 

4.0_ 3.4 2.7. 1.9 2.2 2 5 2.6 3.1 3.4 J.7 3.9. 4.0 4.1 4.0 4.o' 3.B 3.7 3.7 6 

7 2.6 a.a· 3.9 4 •• 

1

4.9l 5.3

1 

s.s! 5.6, 5.6 5.4, 5.1! 4.7
1

4.2: 3.6 2.9. 2 1 2.4 2 7 2.8 3.3 3.6 3.9 4.1 I 4.2: 4.:J! 4.2 4.2 4.0 3.9· 3.9 7 

8 a.~ 3.7! 4.3
1 

4.B 5.a'. 5.7 5.9: 6.o i 6.o'. .5 8 1 5.5! a 1. 4.6; 4.o a.a. 2.5 2.B. 3.1 3.2 3.i 4.0 4.3 4.5 4 6 4.i 4.6· 4.6
1 

4.4 4.3 4.3 s 

9' 3.3 4.u_:: 4.6
1 

5.1 5.6! 6.o a.2:
1

1 
6.3 f 6.3. 6.1: 5.s: 5.4' 4.9: 4.3 3.6 2.s 3.1 3.4 3.s' 4.0 4.3 4.6 4.8 4.9 s.o 4.9· 4.9 4.7' 4 6

1 
4.6 9 

10 3.7 4.4, s.o; 5.5

1

6.016.4
1 

6.61 6.7 i 6.7j s.s: 6.!l! s.s; 5.af 4.7 4.o; a.2 :i.5 3.8 3.9 4.4 4.7 5.o s.2 / s.3 5.'i 5.3 s.3. 5 1 s.o s. 0 10 

ll 3. 14 6i 5.!l1 5. 7 6.2 6.61 6.8, 6.9 j &.9i 6.7/ 6.4: 6.0f 5.51 4.9, 4 2 3.4· 3.7 4.0 4.1' 4.6 4.9 5.2 5.415.5, 5.6' 5.5, 5.5, 5.3 5.2 5.2 11 

From t: to J, •••• ••• ............. •• •• •••, ••• • .. .. • • • • • • Diagram I. Frct1n d toe ....• ,................................ Diagram J, 

From a: to 6 •• • .. .. • . • • • . • . . . • • • ...... • .• . • •• • . • . • ... • • • • Diagr.nm II . fi'rom b toe ............................. ....•.... Diagram JI. 



 

118 REPORT OF THE SUPERINTENDENT OF 

TAilLE IX.-ASTORIA. 

!.: SMALC. E:BB TIDE7 0R. f'ROM SMALL lllGEI 'WA.TBR TO SMALL LOW 'VATER. i FROM SMALL LOW \VA.TER TO LARGE BJOII W4TRRt 

~ ! ---------------------------

Days frnm moon 1s greatest declination. 

Before- After-

Daylj; from moon'.s greatest declination. 

Before- After;-

"~ c 
0 
0 s .... 
0 

r--~-,----;-2-~1. -I 

1

2..L!j 4 -!_s__ _7__1 6 1 ~i~i~ __2_ 1~:_o_,~ __2__!~ ~ _,__
1

_6__ _7_
1 

! 
Hi-;,-;,-:-;.,~~~ Ft.-;., Ft --;;-;, -. Ft Ft I Fl.J Ft Ft n, Ft I Pl.' Ft. Ft.; Ft.: Ft . . Ft. Ft. Ft. Ft. Ft I Ft Ft .H. 

4.614.; 4.5 4 6, 4.7 5.11 5.5 6.2, 6.9, 7.8 8.0 7.8.·.I 7.5: 7.2.I 6., 6.4: 6 3i 6.2: 6.1 6.2 6.~ 6.3' 6.3· 6.316.4,: 0 
4.7 4.6 4.6 4 _: 4 8: • ol • 6: 6 ,! • o' 7 9 8,J 7.9: 7.6/ 7 31 tt.!l 6 5, 6.4. 6.3 '6.2 6.;, 6 3 6Al 6.4 6.4 6.51 

4.41 4.:1 4.3 4) 4°5 ~:~i ~·316·~! ~:7i 7°6, 7.~ 7.61 7.3! 7.oj 6.6 6.2 6) 6.0 i 5.9 6,0 6.CI 6.li 6.1 6.1 6 2: 2 

3.81! 3.7 3. 7 3.f 3 g 4 :i: 4.715 4 6.1 7,0 7.21 7 .o. 6. ,· 6.4: 6.-0 5.6 5.5: 5.4 i 5.3 5.4 5.4 5.5j 5.5' 5.5 5.6' 3 

3.1 3.o 3.o a.1: a.21 3.6: 4 o
1

4.7f 5.4 6 3 6.5 6.3: 6.ui 5.7/ 5.3 4.9: 4.s
1 

4.7 I 4.6 4.7 .4.7 4.~I 4.s' 4.8 4.91 4 

2.112 3
1 

2.3 2.4 2.5 2 91 3.3 4_.0I 4,71 5.6. 5.f 5.6! 5,31 5.0/ 4.6 4.2, 4.11 4.0 3.9 4.0 4.U 4.1! 4.1 4.1 4.2: 5 

2.0' 1.Y 1.9 2.!i 2.1
1 

2.5i 2.913.61 4.3! 5.2. 5 4 5.2: 4.~/ 4.61 4.2

1

3.81 3 ij 3.6 3.5

1

3.61' :l.6 3.713·7, 3.7 3.8· 6 
2.2j 2.1 2.1 2.2! 2.3, 2.~ 1 2.1. 3.~ 4.5! ~.4 5.6 s.+ ~·1! 1.s/ 4.1 1.0

1 
3.9: 3.e 3.7 a.s 3 e 3.91 a.9

1 
3.9 4.o 1 

2, 7/ 2.6, 2.6 2.7 2.8 3 .• : 3.6: 4 .•. 5 "I "'9 6.J 5.91 >.6; 5.314.9 4.5, 4 11 4.3 4.~ 4.3 4 3 4 4j 4.4; 4.4 4.5, 8 

3.5/ 3.4 3.4 a . .o: 3.61 4.o[ 4.4j s.115 s1 6.7: 6.9 6.7! 6.<! 6.lj 5.7

1

5.3, 5.2 s.1 5.0j' 5.1

1

5.I s.2
1 

s.2: s.2
1

5.3
1 

9 
1.2, 1.1; 4.1 4 2 4 ": 4.7: 5.1, 5.t<; 6.a: 7.4 7.6, 7.4 1.1; 6.8! 6.4 6.o: 5.9 5.8 5.7 5.8 5.8 5.9i 5.9, 5.11

1

6.o. 10 

4.514.4 4.4 '4.5j 4.6[ 5.0i 5.416.li 6.8i 7.7, 7.~! 7."1 7.41i 7.ll 6.7 6.:11 6.2
11 6.1 6.016.1: 6.1 6.2: 6.2, 6.216.3, ll 

0 
i 

7 ,4 6.7! 6.0• 5.4 5. 0 

l 7.5 6 .8 6.1 5.0 5.1 
2 7.2 6.5: 5 ~ 5.2; 4.8 

3 6 6 5.9 5 ~' 4.6 4.2 

4 5.Y ..5.2', 4.5 3.9, 3.5 

5 5.2 4.3 3.8 3.2 2.8 

fi 4.1< 4.l 3.41 2.8 ~.4 

' 
5.0 4.3i 3.6 3.0 2.6 

8 5.:)' 4 e 4. I 3.5 3.1 

9 6.3 5.6· 4.9 4.3 3.9 

10 7.0 6.3. 5.6 5.0, 4.6 

11 7.3 6 6' 6.9 5.3 4.9 

i 
I 

I 
From a to b ....................................... Diagram 1. From b to c ................................... , •••• Diagranl I. 

From e to d ..... •.. Diagram II. Fron1 d to c .. ,. , •• ~, .•••.... , ••. , .............. , .... Diagrarn II. 

TABLE IX.-ASTORIA-Continued. 

FROM LAROE LOW WA.TEil TO 8.MA.LJ. UIGJI WATER. I _::: 
------------~~~I ~ 

LARGE EDB T[DE, OR FROM LARGE HIGH WATER 'l'O LARGE J.OW W-'-Tt:R. 1 

" ~ --------------·------------·------

~g D.ayR from moon's greatest declination. Day~ from moon's greatee:t decJinati-on. j § 
c : 0 

~ Before- After- Before- After- i .: 
C ' I : : 0 
~ I , ' - -·---··--i-----<-------:------,~-,----! ! · 1 ; i ~ 
Jl 1,6

1

·5141:112'1 o ;1;2:3:1:s/6 1:1
1
1615[4 1'.3[211; o ,111 2 :i 4151'5/'715 

- I J I ' I - I I I I I ' I :c: 
- _,_ -:- - ·- ---,-i-;-1-1-1- --1-1~1--1- --1--:-1-- - -,~1-:-i-
JI. Ft. Ft. Ft., Ft., Ft, Fi.. Fl. Ft. i Fi.: Ft., Fi.: Ft.J Ft.I Ft. Ft. Ft.I Ft.! F'I. Fl. Ft.' Ft. Ft.! Ft Ft.I Ft. Ft. Ft.! Ft.I' Ft.I Ft .. H. 
o 7,o i.71 s .. : 9.o! 9.4

11g8, 9.9 9.9 I Y.8; 9.1: 9.3: s.Yl
1

s217.s 6.6 6.4j 6.6; 6.9; 1.2 7.61 s.o s.11 s.Q 1. s 31 8.2 s.2 s.1\ s.1 s.1 s.01 <1 

I 7,1 7.~11 8.5 9.l! 9.5 9.9 IU.O 10.C i 9.9 9.B.·i 9.4! 9.0r 8.317.6 6.7 6.516.71, 7.01 7.~ 7.718.1 8.2: ~.3 'r 8.4: 8.318.3 8.2: 8.2i 8.21' 8.1] 1 
I ' · l ' I , I · I ' 1 ' 

2 6.e 7.~1 8.2 s.~i 9.2

1

9.6 9.7. 9.7 · 9.6 9.5
1 

9.i; s.;1 s.oi 7.3[ 6.4 6.~i 6.4, 6 7i 7.rl 7.4. 7.B 7.91 a.o j s.1/ s.01 8.o 7.9 7.9; 7.9 7.s; 2 

a 6.2 6.917.6 8.2i 8.6 9.0 9.1, 9,1 9.0 8.9; 8.5f B.1:.
1 

7.41 6.7 5.8 5.61' 5.Bi fi.I 6.4; 6.817.2 7 a[ 7.4 J 7.5. 7.4/ 7.4 7.31 7.317.3 7.2. 3 

4 5 5 6.2 6.4. 7.51 7 91 E.3 8.4 8,4 8.3' 8.2; 7.81 7.4i 6.7/ 6.H 5.l 4 9 5.1, 5.4: 5.711 
6.1; G.516.61 6.7 j 6,EI 6 1; 6. 6.6 6 616 616.5~ 4 

5 4.8, 5.Sl 6.i!! 6.•! 7.2 7.6 7.7 7.7 7.r.' 7.5: 7.li 6.71 6.015.3 4.4 4.2 4.4: 4.7' 5.0 5 415 8 5.91 6.016 116.016.0 5 9: 5.9 5 ~ 5.8, 5 
6 4.4 a.1 s.e 6 4\ 6 s~,.2 i.a· 1.a 1.2 1.1 6.7

1

6.a: s.s 4.9 4.o 3.8, 4.0( 4.3! 4.6 s.o 5.4 5.5! 5.6 5 7, 5.6 5.6 5.5' 5.5 .s.s s.4 o 

7 4.6 5.3 6 o 6.6, 7.o 7.4 7.5 7.5, 7.4 1.a' 6.9 6 ::;!·. s sl 5.1 4.2 4.oj 4.214.5! 4.8J 5.2l 5.fil 5.7/ 5.s i s.9

1

1
5.8/5.8 5.715.715.7 5.6i 1 

R, 5.1', s.s 6 5\ 1.111 s 7.9 e.u· 8.o ': ;.9 1 s 1 .• 
1

1.0: 6.3j 5.6 4.7 4.s

1

' 4.71 s.o.
1

5.ai 5.1

1

6 1 6 i!f 6.3 
1 

6.4 G.a 6.3! 11.2i 6.2

1

6. 6.Ii a 

g 5.9 6.6 7.3! 7.91 8 3 B.7 8.8, 8.8 8.7 8.6, 8,2 7 s: 7.1[ 6.4 5.5 5.3 5.515.8
1

6.li 6 li 6.9 i.o: 7.1 11.21 7.1 7.1 7.o1 7.0 7.016.91 9 

JO 6.6, 7. 8 0\ 8.6I 9.0 .4 9 5 9.5 9.4. 9.3: 8.918.5[ 7.817.1 6.2 6,0 6.2'16.S' 6.817.2' 7,617.7\ 7.8 I 7.9J 7,8 7.e 7.7 7.7 7,7 7.6110 

11 6.9
1 

7.6 B.3: 8.9; 9.a 9.7
1 

U.8 9.8 9.7; 9.6 9.2
1

8.s! s.1[ 7.4 7.5 6.316.s s.si 1.1
1 

7.517.9 8.o/ s.1 I 8.<i 8.I 8.1
1 

s.oj s.o/ s.o 7.9: 11 

I 
Fcom c 10 d,. Diagram I. From rl.to e: ...................... , ......... ••••••• Diagranl I. 

From a to b ................................................ Diagram IC. From~ to c •••••• •••••• •••••. •••• •••••• •••• •••••• Diagram 11. 
------·-----------------
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TABLE IX.-PORT TOWNSHE"'D. 

i SMALL E:BB TIDE, OR FROM SMALL HI-0:11 WA'tER TO SUALJ, LO'W WA.TER 

~ ! ---· ---- -- --
FRO~t SKA LL LO\\.' W.AT~RTO LAR.Gll lllGH WATER. 

... : Day~ from moon's greatest declina1ion. Days from mo(ln's greatest declination. ' ':/::: 

~ i- ----~------- -~-!- ~ 
"""' Before- After- Before- After- ,_ 

c I I ~ 
:; I II i : : i ! :~ II 4 ,,· ·'> :; oi7 6 1 5i4!3

1
2 1 0 1 2 3

1
4!5.6 7:7,tJ !) 3 Q :2 - 7 = 

=-1-1-:-·i--'-:----!---,----1-:--'-------1-1_1_~_\ __ 
R.

1 

Ft.( Fi. Ft. Ft I Fe._' Ft.' Fe.. Ft. , Ft~I Ft. JTt. Ft.. Ft.' Ft. F1;l !'';! Ft. Ft.
1 

Fl.'!' Ft.', r1. Ft. Ft. Ft.I Ft 1 Ft. Ft f Fr. Ft. B. 
0 4.515.6 6.!I 8 0 8.t> 8.!1

1 

8.0 8.8 8.'_I, 8.7
1 

8.5 8 0 7.3 6.6 5 •. · "·" :J.9 4.6 6.U, •. 2. 8.4, Y.U 9.5 9.6, 9 4' 9 21

1

s7
1

' b." ~.9 7.1 0 
I 1 4.5 5.6 6.9 s.o' 8.6 8 9 8.8~ 8.8: 8.71 8 7: 8.5 8.o! 7.3. 6 6 s.;:;( J .:.

1 
3 ~ 1 4.t 6.o! 1.2: s...;j 9.o 9.5 9.6 9 4192 B.7 fi 2 7 9 1.1 1 

2 '. 4.4 5.516.8 7 9 B.5 s.s, 8.7 8.7' B.6; s.6 s.4' 1.si 7.2 6.5 5.41 3.4, 3.c! 4.51 5.9~ 7.i'1 s.:i', s.~ 9.4 9 •' 9 :i' 9.1
1 

e.61 s.1 7" 1.0 2 

3 
1 

4.115.2 6.5

1

1 7 6 8.2 8.5 8.4 8.4 8.3; 8.~ 8.1 7.6: 6 9, 6.2 5.1: 3.J' 3.5' 4.~ 5.6 6.8 8.!I 8.G 9.1 9.2 9 0: 8.e
1 

B.3; 7.t 7.:'_ 6.7 3 

4 3,5 4.6

1

s.u.7 o 7.6 7.91 7 s 7,8 1.1
1

1.1; 7.5, 7.c.! 6,3_ 5.6 4.5; 2.5·: 2.9· 3.6 5.u, 6.2 7 4 s.o e.5 8.6, 8.4, s.2
1

1 7.7
1 

7.2: 6.9, 6.1: 4 

5 3 ii 4.il 5 • .s: 6 6: 7.2 7.5i 7.4 7.4 7.3i 7.3 i 1 6.6. 5.9 5.2: 4.lj i!.l 2.1! an 4 6' 5.e 1.01 7.G s.t 8.Q~ s.o
1 

7.8. 7,3: 6.e! 6.5: 5.7 s 
I I I:, I I : ' . 4.11~.1·2.~',3.'l 5.t.1

1'' 1 \'I 3.114.2115.5: 6.6. 7.2 7.51 7,4 7.4 7.:~, 7.3 7.1 6.f, 5.9, 5.2 ' 4.6 7.(1 1 7.6 8.1 8.2 tt o: 7.81 7.::1. 6.1:-': 6.51 5.7· 6 
3 3, 4.4 5.7! 6.8 7.4 7.7, 7.6 7.6 7.5! 7.5 7.3 6.l"! 6.1 5.<I 4.::i 2.:': 2,;, 3.4 4.t- 6.o 1.2, 7.t· 8.3 8.4' s.2· 8.ul 7.;}: 7.tJ 6.":· :i.9 7 

~·5l 4.U[ ~.v\ 7 o; :·u 7.9! 7.8 7.B, 7.7! 7.7., 7.5 1.0 6.3 5.G 4 .':·i 2.~ 2.s: 3.6 5.cif G 2 7.4' 8.0 8.5 e.u: 8.~] s.2( 1.;i '7.2: 6.9; 6 1 s 

9 3.7
1

4.B/ 6.1, 7.2! ,.8 8.1: 8.0 8.0 7 917.9 7.7 7.>' 6.5 5.e, 4-'12.7. 3.1· 3.< 5.2: 6.4 7,6 8.2 8.7 8.~ 8.6, 6.4! 7.Y 7.4 ~-~: G.: 9 

JO 4,JI 5.2[ 6.5! 7.6: s.: 8.5/ B.4 8.4 B.31 8.~: 8.1, 7.6: 6.9 6 2 s.1
1

3.1. 3.5 4.2 5.G: 6.~ 8.0 8.6 9.1 9.~ 9.0' 8,8: 8.3 7.l'i '-'' 6.1 rn 

11 4.4/ 5.516.8! 7.9 s.~. s.s; 8.7 8.7, 8.6i 8.6! s.4 7.9
1

1.2 6.~_~J~~~3:o~' 5.Y' 1~·0 >1.9 Y.4 Y fi Y.:J' 9.1: "·6: s.i__7.o 1.0 11 

TADLE IX.-PORT TOWNSBE~D-Continued. 

~ ! LARGE F.BB TID£} OR P'ROM LA.It.GE RIOH WATFJ!. TO LA! Oi.! LOW WATl?.R.: FROM SMALi. LOW WATJ1R TO LARG!l HrnH WATER. 

"' ~ 
~Ii e 

---------~-------·-~ I': 

Dars from moon's greatest dt>clin.ation. Day~ from moon's gMatest declination. 

s 1----- -------~----------------·----------

._ i Before- After- BetOre- After-

; I -~--- -- I -- ----~-- ----· 
3 ! 4 5 I 6 

5 
c 

i c 
~ 
0 

~ 17 6 [ 5 i 4 3 12 1[ o l1112:Ji4'.s 6 1 1·1;61514 :J 21'.1' o · 
~I I I ' ' I ' ' ' I 

II._ Ft. -;;_I! Ft.I Fi.---;;, Ft. Ft.j~i F1.I n--;;1 Ft.
1
--; Ft. ~i F1.i Ft.I Ft.

1

1 :;,, --;, ~' F,.i-Ft ; .Ft.: F1.i F1_;--;,_ F1 ,_ F1.---;,_ EI. 
o 16.5. s.4 4.11, 3.c. 2.4 2.1 2.21 2.2 2.31. 2.3.' 2.s: 3.ol 3.7 4.4 5.5'. 7.s

1
11.1 6.4 5.o 3.8 2.6

1

1 2.0' !.5 · 1.4, J.6 1.0; 2.3 2.~ 3.J 3.9' o 
I i , I 1 1 I • I ' ' : • 

1 5.5' 5.4 4.lf 3.b 2.4' 2.1 2.21 2.2 2.3] 2.3: 2.s, a.o: 3.11 4.• s.s, 7.s11.1 6.4j s.o 3.8 2.s 2 01 1.s I 1.4i·1.s 1.~· 2 a· 2.~: J.1: 3.Y 1 

216.<, 5.3! 4.o! 2.S 2.3 2.!i 2.11 2.1 I 2.2i 2.2, 2.4:, 2.913.6i 1.3 5.4: 7.417.0 6.3; 4.9 3.7 2.511.9' 1.4' 1.3; 1.5 l •, 2.2 2.7[ 3.u!I 3.~ 2 
3 

I 

\ ' ' I • ', I I I \ ,.. j 'J 1 , 
6.1 5.0

1

3.7j 2.6 2.0

1

, 1.7 1.e· 1.8; 1.9 1.9, 2.1, 2.6, 3.314.0 5.1· 1.1: 6 .• 6.0, 4.6 3.4 2.~ 1.61 1.1 1.0 l.2 1.4, l.9: 2.4, 2.7 3 5 3 

: 15 5_1 4.41 3.112.t 1.4 I.I l.211.2 : l.3j 1.~1 1.s12.012.7! 3.4 u: 6.s!l 6.1 5.4i 4.0 2.8 1.6 1.0; 0,5 '0.4: 0.6, O.fl J.;J! 1.e: 2.1; !!.9, 

1 
s.1 1.0

1
:u,1.6 1.0 o.7 o.s o.s' o.9. o.91 1.1, I.61 2.3

1 
a.o 4.1 16.1 5.7 s.o: a.6 2.4 1.2( o.6.! 0.1 o\~l 0.2

1 
o.41 o.9

1 
r.4i l.7i 2.s, 

6 I. s.1J 4.o 2.7j u 1,0
1 

o.7 o.sl o.s :. o.910.0\ 1.1( i.s/ 2.a: a.o 4.1: s.1: s.1 5.o: 3.6 2.1 1.2

1 

o.o_I. 0.1 o.o; 0.2 0.41 o.9: iA: 1.7; 2.s 6 
7 \ 5.:1

1

4.2i 2.9\ 1.E 1.2
1 

0.9 I.OJ 1,0 : I.I 1.1( 1.31 l.8\ 2.5: 3.' 4.3: 6.3i 5.9 5.2\ 3.8 2.6 l.4 0.8. 0.3 0.2\ 0.4;
1 

0.6\ 1.1\ 1.6' 1.9\ 2.7: 
8 i 5.5 4.4, 3.112.0 I.41 I I 1.21 1.2: 1.3 J.3' 1.5, 2.0j 2.7 1 3.4 4.5' 6.0

1
6.1 5.4; 4.0 2.8 l.6 l.Oj 0.5 0.4 0.6

1 
0.81.l 3! 1.8 2.1! 2.9, 8 

9 [. 5.7 4.613.3 2.2 l.611.a 1.411.4 .'· 1.511.s: 1.1; 2.2! 2.9i a.6 u[ 6.7) 6.3 5.6' 4.2 3.o 1.al 1.21,. o.7 ', o.6, o.e:_ 1.0 1 ls'2.0, 2.:i' 3.1' 9 
10 [ s.1 s.vi 3.7, 2.6 2.0

1

1.7 1.8 1 s: 1.9, 1.91 2.1i u/ s.3i 4.o s.i 1.1 0.1 1J.ol u! 3.4 2.2
1 

t.6[ i.1 ~ 1.oi 1.2; I.4J u. 2.4 2.1: 3.5 10 

u i 8.4i 5.314.011 2.9 2.3
1 

2.0 2.1 2.1 \ 2.2\ 2.2[ 2·412.9i 3.6
1 

4.3 s.4\ u; 1.0_ 6.3i 4.913.7 2.<\ 1.9i 1.4 1. I.Ji 1.5! 1.112 2, 2.; :i.o: a.s 11 

E;r;ample VIL-'l'hus, in Example VI, the high water of February 7th was found to be 3.3 foet above 
mean low water. The declination being south, Diagram I applies, and this high water is the f'nrnll one. To 
obtain the fall of the next low water or small low water, we enter 'l'able IX, for San Prancisco, with Oh .. of 
moon's transit, and two days after the greatest declination in the first part of the table, and find 1.9 foot, 
which will be the difference in the height of this high and low water. Entering with the same transit ancJ 
day in the second part, we find 3.0 feet, which is th'e rise of the large high above the small low water; the 
difference between 1.9 and 3.0, or 1.l foot, ia the difference of height of the two successive high waters. 

It is easy to see how, in this way, the soundings of a chart can be reduced to what they wouM be 

approximately at all the successive high and low waters. 



 

120 REPORT OP TIIE SUPERINTENDENT 01' 

TIDES OF THE Gl:LF OF .l\IEXICO. 

On the coast of Florida, from Cape Florida around the peninsula to St. Mark's, the tides are of the 
ordiuary kind, but with a daily inequality whieh, small at Cape Florilla, goes on increasing as we proceed 
westwanl to Tortugas. From the Tortugas to St. Mark's the daily inequality is large and sensibly the same, 
giving tlie tides a great resemblance to those of the Pacific coast, though the rise and fall is much smaller. 
Between St. l\lark's and St. George's i~land, Apalacl1icola entrance, the tides change to the single day class, 
ebbing and flowing hut once in the twenty-four (lunar) bonrs. 

At St. George',; isli:md there are two tides a day, for three or four day8, about the time of the moon's 
declination being zero. At other times there is but one tide a day, ·with a long stand at high Water of from 
six to nine l1oms. Yrorn Cape St. Blas to and inclurliug t1r• mouth of the Mississippi, the single day tides 
are very regular. and the small and irregular double tide~ appear only for two or three days, (and frequently 
even not at all,) about the time of zero declination of the moon. The stand at high and low water i~ corn
parativcI~·· short, seldom exceeding au hour. 

To the west of the month of the }fisf'issippi the double tides reappear. At Isle Dernicre they are 
distinct, though a little irregular for three or four days near the time of the moon's zero declination. At all 
other timPs th<' single day type prevail~. the double tide~ modifying it, however, in the Rhape of a long stand 
of from six to ten hours at high water. This st:md is shortest at the time of the moon's greatest declination, 
sometimes l1cing reduced to but one hour. At Calcasieu the tides arc dif:'tinctly double, but with a large 

daily incqmtlit,r. 'l'bc rise and fall being small, thC'y would often present to the ordinary observer the same 
appearance as at lele Dernfrrc. At Galveston the double tides are plainly perceptible, though ,;mall, for five 
or six clays at the time of the moon's zero declination. At other times they present the single day type, with 
the peculiarity that, after standing at high water for a sl1ort time, the water falls a small distance, and stands 
again at tliat heigl1t for several hours, tl1en continues to fall to low water. Sometimes it falls very slowly for 
nine or ten hours following high water, and then acquire~ a more rapid rate to low water. At Aransas Pass 
aud Brazos 8antiago 1lie E<ingle day tides prevail. Small, irregular, double tides are only perceived for two 
or tl1ree days at the moon's zero declination. At all other times there is but one high water in tl1e day, with 
a long :-tand of from six to nine hours, during which tlrnre arc oft.-m 1<mall, irregular fluctnutiomi or a very 
slow fall. In the following table the mean rise and fall of tides at the abon stntionB am given. 

The highest high and the lowest low waters occur when the greate,;t declination of the moon happens at 
full or change; the least tide when the rnoon'H declination is nothing at the first or lll.St quarter. The rise 
and fall being BO small, the times and heights are both much influenced by the winds, and are thus rendered 
quite irregular. 

TABLE X. 

Eise and fall at se1:eral statwn8 on the Gulf ef JJic:rico. 

Stations. 

------------~-----------~--------_......--~~--------I 

I 
St. George's island, Florida------------------------·· ________ I 
Pensa.cola, Florida. ____ ._ --- _______________ •.• -· .• ____ ·- ___ . / 

:Fort Morgan, Mobile bay, Alabama -·---·---------------------1 
" t - I d M' . . . 1 

~a is an , irn1ss1ppl----·-·----------------···-·-·---·-----J 
Southwest Pass, Louisiana-----------------------------·-----
Isle Derniere, Louisiana ___ --- ______ ---·. -·. _ .•. __ •. ____ . ___ . 

Entrance to Lake Calc!l.Sieu, Louisiana-------- •.••• _ •••• _ .• ___ _ 

Galveston, Texas --·. ---- ---- ----· -----· --- ____ -· _ ·- _. -----· 

Aransas Pa~, Texas. - - - - - - • - - • - - - • - - - • • • · · - - • • • - • • - • - - • • • - - · 1 

Brazos Santiago, Texas-----------------·--------------------! 
! 

M~an rise and fall of tides 

Mean. I Atmoon'sgrPatcsti At moon's lcRSt 
declination. declination. 

i 
-----~-~ ----

I 
Jr(et. Fed. 

I 
Fut. 

1. 1 l. 8 I o. 6 

1. 0 l. 5 0.4 

1. 0 l. 5 0.4 

1. 3 l. 9 o. 6 

1. 1 1. 4 0. 5 

1. 4, 2. 2 0.7 
1. 9 2.4 1. 7 
1. 1 l. 6 0.8 
1. 1 I. 8 o. 6 
0.9 l. 2 0.5 
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TO DETERMINE THE RfSE A:\'J) FALL OF THE TIDES FOR A:\'Y GIYEN TD!E FROM Jucm on LOW \Y"nER. 

It is sometimes desirable to know l1ow far the tide will rise in a given time from low water, or fall in a 
given time from high water, or to approximate to the time which has clapeed from low or liigh water, by 
knowing the rise and fall of the tide in the interval. If the proportion of' the rioe and fall in a giwn time 
were the same in the different ports, this would easily be 8hown in a ~iuglP tablf', giving tl1e proportional riFc 
and fall, which, by rcferri11g to Table 1, sbowiu.g the ri~e and fall of the tidl' at the port, would give the rise 
and fall, in foet and decimals. The proportion, however, is not the same in differc11t ports, nor in tl1e samt· 
ports for tides of different height~. The following table Xl drnws the relation between the h<'ights above 
low water for each half hour for Rew York aucl Old Point Comfort, and for ~pring a11J neai) tidef' at each 
place. Units express tlm total rise of high water above low water, and the figures op1io~ite·to each lwlf hour 
denote the proportional fall of the tide from high water om1•ar<l to low water. For example, at ~cw York, 
three hours aftc1· high water. a spring tide ha;. fallen six-tenth8 (sixty-hnndredthc) of the wholP fall. Suppose 
the whole ri,;e and foll of that day to be 5..1 foet, (TaLlt· I;) then, tlm:e l1our,; after high water, the tid1· will 
have fallen 3.24 foct, or three feet three inc11es, ncaTly. Converndy, if we have obscrn·d that a sining tide 
has fa1len tlm•e feet three inches, we may know that high water has 1rnssed alwut three lrnnr~. 

TABLE XI. 

Gidng the lteigltt ef tlte tide above locl' 1cater for erery half lwur before or efta higl1 u:atcr, tlu: total range 
hdng takcu as equal' to 1. 

New York. Old Point. Comfc.rl. 
Time before or 

------------
after high water. 

Sp1fog tide. :N"ellp tide. Spring tiJc. Neap tille. 

- ------------------· ---------- ----~----

h. m. 

0 0 1. 00 l. 00 I. 00 I. 00 
() 30 0.98 0. U8 O. U8 0.98 

0 0.94 0. 93 o. 95 0. 9t 

l 30 o. 89 0. 86 0.88 0.87 

2 0 0.80 o. 72 0.80 o. 78 

2 30 0. 72 o. 59 0.70 0.68 

3 0 0. 60 0.45 0.59 0.57 

3 30 o. 49 o. 31 0.49 O.H 

4 0 0. 39 0. 19 0.37 O.M 

4 30 0. 28 0. JO 0.20 0. 22 

5 0 0. 18 o. 02 o.·11 0. 13 

5 30 0. 09 o. 00 0.08 0. 05 

6 0 o. 05 ·----·- ··--- 0.03 0.01 

6 30 0.00 . _,., .. -.. --·- ... - o. (10 o.oo 

-------------------- ----- ·---

TIDES IN COASTING. 

By obsei"Ving the time of high water and low water along the coast we find tl1e plaec•s at which th<'y arc 
the same. 'l'he map of co-tidal lines (Sketch Xo. 65, C. S. Hep., 18.57) shows that it ie hig-11 watrr nearly 
at the same hour all along the coast frnm Sandy Hook to Cape Caii11veml; of counsc not in Layo aMd hmLors 
and up the rivers, but on th~ outer coast. . · • 

It is high water exact~" at the Mme hour all along tlie line marked X fl, seen on the drnrt, n<':tr 8nnily 
Hook, a.ud north and south' of Hatteras, and, with small interruptions at Cape Lookout and Cnpc Fenr, all 
the way to near Cape Oaiiavernl. 'l'l1is same line extends eastward to near Block i~land, aml ~onth of .11;·an
tucket, and then pusses away from our coast. At full and change of the moon, along thi:; line, (ap11roximately,) 
it is high water at twelve o'clock, Grcemvicli time, the local tiwe of liigh water depending upon the 1()11gitude 

16 cs ' 
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of the p1ucC"; or, to sprak more correctly, in the avcrngc of a lunar mo11tl1 it is high water so many hours after 
the time of tl1e moun':; pa8~i11g tl1c meric1ian of Gn·enwieh. Hy tl1ese lines, callPd eo-tirlnl liucR, we can deter
mine what tidal currents the naYigators must expect to meet in coasting; and for this purpose we divide the 

ports of tl1c coast into two sds, those south and those nortlt of Xew T mk. 
The sailing liues of coasters hound lo southern port:; this side of the straits of Flnrirla are marked upon 

the map, and al~o of those Lound thrnugh the souuds to eastern ports, and outside to Halifax: and European 
port:>. 

YESSELS TO AND FROM PORTS f'IOUTH OF NEW YORK. 

Flouth of Ranrly Hook, K cw .frrsey, the line of XII hpurs is nowhere more than 18 miles from tlte 
coast; that of XI!f nowhere more tlrnn :3;; miler"; that of Xlri nowhere more tlmu 48; and XI 11owl1erc 
more than llU. The diebmcc of th('~e lines of XII to XI hourn, ( eonrBponding within four minutes to VII 
and VI of New York timl',) for different parto of the coast, is slwwn from table A, whl're the first column 
gives tl1P name of the place, and tht· 8c•eom1, third, fom·th, fifth, rcepectin'1y, the distances of the co-tidal 
lint·s of XII, X1¥. Xl,\. and XI l10nrs. The distances ·al'(~ measmed from the ports on perpendiculars to 
the co-tidal liHeR. 'l'lu•y may lie takert a8 if' measurerl ou tlie 1mrallel of latitmfo at all the points for the 
line of XII hours, and at all between S:mdy Hook and Cape Hattera~ for the lines of XIJi and XI~ hours . 

. A .. 

i 

i Dist<rnce from coast, meaBured ou perpendi0ular to co-tidal 1iue3. 

Namcfi of locations. 1---------~~
I At :XII L01m. 

I 
[ 1Yautical mile•. 

Sandy Hook ______ -----· ----------------------1 12 

~:~:"~~:,::~--~--~--~~~~~---------~~~~ ~~~~~~~~~~~:~:::I l~ 
Cape Hcnlop('tL •• ____________ , -------r••----·I 18 

~~2~::!.:-.-_::_:_:_::: :::::: ;:-:::: ::::: ::_~-:-~J :: : : : : : '.;:::: 
Cape Lookout .•••••.••. ______ •••• -------· ---·i---- -----·····-
Beaufort entrance, ~orthCarulina _____________ ! 6 

~::.,::::::;~::: ::: :_:_:_ :_:_-:-:-:-:-:-:::: :::::::: • 1! ::: :: :: : ; : : : :: 

l\nt U.uya.leutr.uH·t~----- --------------------- 5 · 
i 

Ty bee eat r ance .••••. ____ ...••••• __ ••• _ .• _ .. ____ i 
Ht. Mary'i;;entmnce _________ ------------------: 

8t. John's enhance ..•.••••••••. ---- ----. -- _. ii. 

Cape Cauaveral ______________________________ _ 

i 

6 

12 

17 

16 
Cape Florida ____ ._---- ••• ___________________ -;-----_------ ___ _ 

I 
I 

I 
I 

At XI~ honr8. At Xq l1ours. 

·-------

..J.Vautical mil es. l'¥anlical miles . 

02 53 

29 39 

30 46 

33 47 

22 :16 

28 43 

8 20 

11 26 

7 18 

15 24 

6 16 

10 21 

15 27 

17 29 

17 31 

25 40 

35 48 

-- ....................................................... _ .. 
I 

At XI hour11. 

Nautical mile$. 

100 

78 

92 

92 
8~ 

100 

6:{ 

71 

56 

6l 

55 

67 

70 

78 

RZ 

110 

---------- ----

The co-tidal lines are in such directions that at 10, 20, and 30 mifos from the coast, between Sandy 
Hook and tbc St. Joliu's, there is Lut a variation Df ~even minutes, and even to Cape Cailaveral only of 
eight minute!'. 

Keeping ten miles from tl1e sl1ore, tl1e coaster would pass from 12 hours at Sandy Hook to 11 hours 45 
minutes at Hattern:s, aurl increase again irrcguhuly to 12 houri; 7 minutes at the St. John's, as shown more 
t:xplicitly in table B. These three tracks of 10, 20, and 30 miles arc inside of the cold wall of the Gulf 
ntream, and generally in the cold current, except at Cape Uafiaveral. 
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B. 

Names of sLttions. 

Co-tidal hour at.](), 20, aud 30 nauii,.a1 rniles fnim U1(~ 

coast, perpcudicular to the coa:-;L 

'I en miles off. Twenty mikB off. Thirty miles off. 

- ---------- --------------

Sandy Hook ••••••••••. --------------------------------·---' 
Urtrt1t•gat. ____ . - ........ - ___ - __ ... __ .... _________ .... ________ .. ______ .. ___ : 

Cape May. - - ••• - • - • - - • _. __ . ____ - ••• ___ •• _ • _ • ___ • __ • __ • _ •••• 

Cape Henlopen. - •• _ - . _. __ .. ___ . _________ . ____ •.. ____ • __ ..• _, 

Assate8gnc ------. --- _. _ ---· ___ -- •.•. ------ ______ ..... ___ •. 

C'ape Henrr---······--·-----·····--·----- ··------ ---- --···· 
Cape Hatteras •••.•.••••.•••••••••••• --- - •. ___ .... ____ .••. __ 

Ocracoke inlet. ••••••••••. ----·······--·--·--···------·- •••. 
Cape Lookout •••••••••••••••••••.••••••••••••••••••••.••••• 

Beaufort entrance, N. C .•• _. _ •• _ ••••••• _. __ •• _ ••.•• _. _ •• _ : ••• 

Cape Fear •.••••••••••••••••. ------------·-------·--------., 
Cape Homan •.•••••. _ ••. _ . _. ___ •. __ • _ .• _ ••• _ •. _ •••• _ •.••• __ 

Charleston ligLL •.. -----·. -- _ •.... __ ... __ . ___ --·· __________ , 

Port Roya] entrance_------ __ ............. ___ ---· ____________ .. ___ . ___ 1 

Tybee entrance_ ••••••••••••• _ •••••••• _ ..•. ____ . _. __ • ___ . __ . 

St. Mary's entrance.---- ••• ----- •.•• ---- •••.•••• ___________ _ 

St. John's entrance ..•..••••••.•••••••.• ---······--·--------, 
Ca.pe Ct<ifaveraL ---- ------ ____ •••••. ____ ••• ___ •••. ·-·--·. _ ._ 

Care Flol'ida •••••••.••••••••• ·--. ___ • ____ •••••••• __ ·--- .... , 

h_ rn. 

12 0 

11 52 

12 5 

12 7 

12 0 

12 5 

11 45 

11 47 

ll 45 

11 5.) 

11 38 

11 45 

11 52 

11 57 

11 55 

12 8 

12 j 

12 8 

I" ,; 10 

"- m. ''· ""· 
11 f>2 ll 45 

11 H 11 3• " 
11 53 11 45 

11 57 ll 48 

11 48 11 3i 
II JS II -U 

11 30 II 22 

11 :Jt) II 25 

11 30 11 20 

11 38 11 2,; 

11 2;) 11 18 

II :l'' ,, 11 2f 

11 3,J II 25 

11 45 11 32 

II 43 11 30 

II ii7 I l 47 

11 [Jj 11 50 

---------------· ·------·---------
·------- ---- ---· ---- ----·--- ----

It follows, then, as a general thing-, from these two tnbll'S, that the coa8ter,, iu pa~siug- fn.•rn Randy Hook 
to tlrn Rt. John's, would have the ti<ll'8 the Rarne, within ~ome fifteen minute~. as if lH' rcnrni11f·c1 :it Handy 
Hook; so that leaving, for cxampl•', at high water, he would, nccortling to the elnpscJ tiuw. han: the: d1l1 anJ 
flood alternating every six hours an<l ll 11uarter, nuarly, as if he had remained near S.wc1y Honk. As the 
flood tide setR in generally to the nortlnnu-d and on share, and tlie ebb to the Routh wan! aml off shore,' lie 
would know by tlic time that elapsed from his departure antl the period of the_ tide at which lie started what 
tidal currents he might expect to meet as lie passed along the coast. Thi:J, of course, i:i not peculiar to Sandy 
Hook as a point of departure, but would be true for any of the entr1mcei> given iu ihc table, takirrg care not 
to mistake the time of ticles within for that at the entrance. 

By referring to George ,V. Blunt, e!lq., I have obtained the trackR of sailing :rnd 8team vessels passing 
from New York to ports to the south of it, as shown Ly the lines on the chart accompanying thi;:; paper. 
(Sec Sketch N'o. 65, C. S. Rep., 1657.) Tracing these on tl1c map of co-tidal Hues, I have tletPrmined how 
the navigator woulrl find the tides as lie passes from port to port. The re:;ult:; are »howu in the anncx<•d 
table, (C,) in which the port between which anti Sanely Hook the mariner pas8es i8 at tlrn hC'ad of the 
table, and, at the side, the place oft' which the co-tidul hours will be fonnd, as stated in the table. 
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C. 

l Co-titl.:tl hours on ~ailing linet; meilf!,ured on pamHel.-1 of latitude of places named in the fir-st column, 
! between Ne .. v York and-

Otr-

Delnware Chc;i;npeukc' Ocracoke , Cape Fe;v. Cbarleston. ,

1

! Savannuh. ! St. Johu'z,;. · Cap~ 
bay. buy. i11let. .l<'lorhta. 

I 
------------------- -------- -------- ---- ------------

Saridy HoQk •••••. •.•••.•..•. , .• •••• •••••, ,, . 

Barn<'gnt .•.... ........................... ,,, ,' 

Cape May ....................... ........... . 

i.. 

12 5 

11 5i' 
12 JO 

Cape Henlopen ............ ,,,,,, ........................... . 
.'\.ssateague ...... .•... , .... , ............ , •. , .. . 

{;ape Henr;.· .... ................................. ,, ....... i 

"· Ul 
IL 57 

IL 52 

11 5l 
]] 55 

12 13 

Cape Ha.tn:~ras ....•. ......................... ........... >··········· 
Ocracoke inlet .•... ,., •• ,, ..•. , •. ..•... , , .. . 

Capt: Lookout., •• , •. , • , , , . , •. • •.• , . , . , , .. . 

Ii. 

12 
ll ~.7 

11 45 

JI 43 

i JI :la 

II 24 

JI 48 

neauthrt E'nllance . .••.••...•. -· .•• • •. . • . . •. .. • ••••••••.. ! •••••••••••• ' ............. : 

Cape Fear ................................... ............ ! ........... · ........... . 

k. 

12 5 
ll 57 

11 4'; 

11 43 

11 33 

11 24 

JI 48 

ll 42 

IL 39 

ll 39 

Cape }lon1an .. •••• •••.,,,., •. , ,, ,, . , , ••• ,, ... , .•• , ., ,,, , r .. , ,, , , •••,.I , , ••, ,, ••• I.•••.,,, •. 

Charle~~ton li~bt ... .. , ....•.••..•............ , ..... , •. ,, .. j .• , ,, • , •••• ••••• , •••••• 
1 
•••• , , • , ••• 

'" 12 
II 57 

11 45 

11 43 

11 3.3 

ll ~4 

11 48 

11 42 

11 3~ 

11 3U 

ll :l6 
11 46 

Pntl H.nyril entrance, ........................ . ············1············: ........... '!' ........... , ·i··········· 
l············i············ 

·········· t··········· 
••· •••••·l·••••••••••·I ·••••••••••·; 

Tyhef• c>n1ran~f~ ..••.. ........••..•..••...•. 

St. Mnr}'s t'IJtrarice .•. ........................ 

Ft. John's entrance, ..• , ..•.... ,,,, •...... ,,. 

Cape Caliaveral ...... ...•..... , ........••... '""""""'"·I·•"""••••·, .......... < .......... I .......... . 

Vap!~ Florida ..•. ........... , , .. , .. , ••••.........•• , .•..•.. ! ; ·• • • • • • • • • · · j • • • • ·, • • • •• • • • • • • •• •• • • 

'" 12 5 
11 57 

I 

1l 24 

1

1 
II 4R 

ll 42 
II 39 ·I 

H 4"i 

11 43 

II ~3 

ll 52 

},,, m. 

12 

11 57 

JI 45 

II 4~ 

11 33 

ll ~l 

ll 48 

11 42 

11 3-2 
11 3l 

lL 21 

11 19 
11 18 

~~ E lj 
12 11 18 

····· ..... 1' ll 16 
........... ll ().5 

. ::: :::::::.I::::~~::~~:. 
I 

k. m. 
rn s 
ll 57 

11 45 

11 43 

ll' :J3 

11 SU 

11 48 

II 42 

11 2t 

11 24 

11 0 

' ......... . 

'l'hns, from Sandy Hook to Delaware bay, starting with 12 hours 5 minutes, off Barnegat there would 
Le, at the same instant, 11 hours 57 minutes, aml off Capp May 12 hourn 10 minutes, so that the navigator 
woulil han~ the Harne snccc~sion of tides whet.her he remained at Sandy Hook or passed onward to Delaware 
Lay, or whPthcr lie came from Delaware bay to Samly Hook. So from Sanrly Hook to Charleston he will 
find, at tllf' same inst:mt, 12 hours 5 minutes at SaucJy llook, 11 hourB 57 minutes off Barnegat, 11 hours 
4.:; minute~ off Cape :;\lay, and i'O onwarcJ upou the parallels of latitude for the several points. For all prac
t:cal purposes, tlten, rif coasting, tlie succession ef tlte tides, anrl, ef course, qf tke tidal currents ef ffood and 
ehb tci1l he tlu: same as if t11s 1uwigator remained stationary. Leaving at low water lie will meet the flood 
for 6 hours 10 minutes, and then the ebb for another G hours 15 minutes, and so on. It is the simplest of 
:111 rnle~ that has thus come out of this investigation. That remarkable change of the temperature between 
the waters of the in-Ehore cold current and the warm waters of the Gulf Stream occurring in so short a dis
tanel' that Lieutenant l3ache called it the "cold wall," takes place at distances off the coast of from 170 to 
2fl mile", (see Table D,) between Sandy Hook and Cape Canaveral, measured, from the several points named 
in the table, at i·ight angles to the direction of the course, or measured along the parallels of latitude of ihe 
pointB, at distances, from 19;) to 28 miles, between Assatcague and Cape Canaveral, (Table D.) The points 
where the imrnllel~ nmth of Assateague meet thi~ uivhiion line have not been accumtely determined. 

The annexCll tahlc: sho·ws these distances measured at right angles and on the parallels. 
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D. 

Distance from coast to "ce>ld wall" of Gulf ' Measured at right Measured on par-

Strcam, off- ! angles to coast a.lie! of latitude. 

------------------- -------~- -~-------

Sandy Hook ••••••• ------------------------' 

Biirnegat-----·------------ --· ------------· 

Cape May .••• --·----·---------------------·: 
Cape Henlopen. _______ . ________ . ___ ---- .•.. 

Assateagtle. ·---·------------------ -------· i 

Cape Henry .••••• ·--- .• ____ .••.•• --- • ---- .. 
Cape Hatteras. _____ • __ •. __ •.••• _. ___ ••• _. _. 

Ocracoke inlet.---- .... ---- ______ ---- ___ ••. , 

Cape Lookout. •••••••••••.••••. -----------·' 

Beaufort entrance .•••. __ • _. _ ••• _ .•. ___ •• ___ . 

Cape Fear. --- .•••.••••..••••... --- ---- .• -

Cape Homan •••••••.••••••••. -----·-------· 
Charleston light. .. ___ -----.---- •. __________ : 

Port Royal entrance. __ ----- ••••••••• ----- ••. , 
Tyl>ee entrance. ___________ ••••••• --- --- ___ . 

St. Mary's __ • ________ ------ _______ • _______ _ 

St. John'B----------------------- ---------· 
Cape CaiiaveraL. ___ ••• ___ ••••• _ •••••••••••• 

Naulical miles. Nautical miles. 

170 

135 

137 

137 

9.; 

92 

30 

53 

53 

62 

5{ 

51 

61 

i9 

n 
no 
85 

29 

ms 
107 

31 

52 

65 

!------------ ----

103 

9.l 

9i 

95 

n 
82 

28 
Cape Florida _______________________________ ----·-----------

The coasting line of thirty miles keeps inside of the cold wall all tl1e ''"ay to Cafiareral, and all tl1e 
routes traced on the chart from Sandy Hook to soutlwrn ports arc on the in$idc of it. The Gulf Stream 
lines, as drawn on the chart, show how the route to .Bermuda and to tl1e .Bahamas cu ts the alternate hands 
of warm and cold water of the Gulf Stream. 

VESSELS TO AN'D FR011I PORTS E.A.ST OF NEW YORK. 

The plate shows the sailing lines of Yesscls bound from N cw York to ca<'t<'rn irnrts and to Halifax. 
outside. 'l'he aIJucxed taLle (E) gives the Greenwich time of high water off the seYcrnl point;; named in 
the first column on the routes to and from the places named in the heading of the table. Tl1e distances are 
measured at :right angles to the co-tidal curves. 

E. 

Co-tidal hours on sa.iling lines between New York and-

Off- ---- ----------------------- -----·-----~---~-------

' I Newport. I New Bedford. I N antuckct. 
I I 

Boston. Portsmouth 

Randy Hook - - - - - - - -- -- - ~~-~~-:· -- ~lG~- - 11-~~-1~6~- -~l-6·-- 1~~--1~6· -- ~l-6~- - - - --1~-6· - - "l-16~ - - ~ ___ 1:~6· -- ml-6~ 
'Throg's Point ••••.••••.. 

Fisher's island··-··----- 48 13 48 13 4.8 13 48 13 48 
I 

Block island ••••••• ----- I2 16 I 12 16 12 16 U 16 12 16 

Monomoy ••••• --------- ------------1------------i·----:-··-··I 16 10 16 l-0 

~:: ~~:.-.-.-.-.-~~~~~~~~: :~~:::::::J:::::~:::::l::::::::::: ----~~--~~-- ~: ~: 
~or~~~~---- - ~- -~-~:.:.:1~:~-~~-~~~-~ l:.~=:~:_---! ·::·.~: :·::~ : :~-~:::·.:-·I-·-· .. ~----. 

Portia nu. 

h. m. 

-----------
16 16 

13 48 

12 ]6 

16 lO 

14 35 

14 40 

15 30 

i Halifax:. 

h. m. 

12 5 

·-- ... -- __ .... 
' .......... -- ----

11 30 

I ................... 

12 15 

. -- .......... -... 
_____ ... ____ 
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In paseing from Xew York to nu eastern port the nrst great change in the tides and tidal currents is 
between the East river aml Long Island sounrl. 'l'he diffon·uce bdween Governor's i::'lm1d aml Negro Point, 
on \Yard's island, at the eaEtcrn entrance to II(•ll Gnte, is two hours and fmty-fi\·c minutes. Betw(•en this 
pointr:md Throg'B J>oint tl1e drnng<· is small. The marinC'r is now in t11c full tide of t11c sound, and lietwec•n 
'l'hrog'~ Point and Pi~her's islarnl there is a Jiflerencc of time of but two hours an<l. t\1•cnty minute8, the 
greate8t part of which b at the heat1 of the sound and at. its entrance, tlmt i~, near Thro~·'>< Point aml Fisher's 
island. .From off ::\ew London to off Sand's Point the difference is bnt one hour and forty minutes; so th:1t. 
if the mariucr, imitead of remaining at Throg',; l)oint, passes onward to Fishcr\3 iiilm1d he woul<l loee but 
half a tide in the whole pafsage. In other words, he would have the same succession of rise and fall, ' 
according to the time clap~cd, whether stationary or pa~,;ing onwmd, ·within two liour~ am1 a lialf, or less 
tlrnn half a tide. 

The ti<lnl current lines slww that even a kss allowance is to be made for the change of current than for 
the change of tide, the difference in the clurnge of current between Throi!"'s Point and }'i,d1er's ii'laud, along 
the rni<ldle of tlw sound, Ll!ing of no practicable im1rnrtancc. P,u,;ing out of Long Isbnd ~ound the tidal 
hours grow mrlier, until off l>lock island tlmt of l:laudy Hook is again reached. The co-tidal line of Sandy 
Hook and Dlock i'3land being the same, it is the Btrugglc of the same tide through JI\ mv York hay and the 
narrow Ba;;t river, and ob~tructcd Hell Gate, and thrnugh Fi8her's i,;laud and Long l8land sound, and to 
'l'hrog's Point. The tidal currents meet near 'l'hrog's l'oiut. 

The l1ni-~r part of' Narragansett Lay has the co-tidal hour 12 hours nearly. Buzzard's bay has nearly 
the same co-tidal hour, the tide wave reaching the shore at 11carly the eame time all around the bay. 

It would Le impossible to give in a small com1>ass a minute account of the tides of Martha's Vineyard 
and Xantnekct sound. In general, it may be said that as far as Holmes's Hole and 'Vood's Hole they 
re;<emble those of Block Island sound, and afterwards thoBe of .:\Ionomoy, at the eastern entrance; but this 
generalization i8 unsatisfactory without more details than there is P]Jacc here to give. In these sounds takes 
place· tl1e remarkable change of between three and four hour~, the greatest change of our coast, dislocating, 
as it were, the times of 11igh '\\-ater at places rnuth and west and cast. and north of Kantucket .. The whole 
of this change takes place between the eastern entrance of Xantucket sound and the western of 1\iartha's 
Yi1wyar<l, giviug rise t11 quite a crnn1>lex condition of both tides and currents, whid1 it has occupir.id much 
time to unravel. The dornirnmt co-tidal line of our coaRt, from I~lock i,-larn1 to Cape Canaveral, is that of 
12 hour~ of Greenwich time; that of our eastern coast, from Nantucket to Passamaquod<ly, is, in general, 15 
hours. Passing out of ]'\ antuckct sound coaster~ carry nearly the same co-tidal hour to Cape Cod, mi cl 
tlwncP vary their time nbout half an hour in pas~ing to Bo~ton, to Portsmouth, to Portlm1ct, or to lJassama
quoddy. It ha~ long been known tl1at the tidnl almanac fm Boston mig·ht practically be used for eastern 
port~. Yes eels from X cw York to Halifax, and N cw York to Europe, which keep outside, and shoul1l keep 
well off the N antuckct shrntls, and off St. George's, as shown by the track on the chart, vary their co-tidal 
liour but little, kc<>ping between the lines of 12 and 11! until quite well on tlieir course, and beyond C.ipe 
Sable. The Raine rule will apply to their case as has been given for vessels between New York and a 
southern irnrt. 

APPENDIX No. D 

AODlTIONAL RE~E.U:SIIES ON TllE CO-TIDAL LINES OF THE GULF OF MEXICO, BY A. D. BACHE, St:PJ<:r.I!ll"-
TENDENT.-(SKmcH No. 46.) 

In the Coast Surv<.'y Report for 18;)6 I publi8hed a paper on the approximate co-tidal lines of the Gulf 
of Mexico. This paper was hasctl on observations made at numerous stations during the progress of die 
survey. But with the exception of four stations where the observations were extended over more than a year, 
the stations were seldom occupied more than two montl1s. Corrections for the amount of variation derived 
from the nearest complete station were applied to the means; still, it was tho~ght that better observations 
carried over longer periods wou!a clear up many of the doubtful points. 

Accordingly, a systematic plan of observations was laid out, involving tl1e occupation of four stations 
simultruieously, with self-registering tide-gauges during one year uniutenuptedly. 'l'he execution of this plan 
was begun by c11tn.Llishing the stations of Cape Florida, Indian Key, Key West, and Tortugas. Mter tl.ic 
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completion of the year the gauges from the former three placcR were tra11sforre<l to Charlotte Harhor, Tampa 
Hay, and Cedar Keye; Tortngas n'rnaining :lF a permanent station of refrrem:e, whiel1 po~itic111 it ah<o rctai1wJ 
during the o!.sc•rvations at a third set of stations eompri,ing St. :\lark's and St. Yi11ceut':; i:daud, (we~krn 
entrance to Apalachicola,) an<l two intermediate station-; at Dog ioland and Xew inlet. OIJ:;erYations at tlH· 
two latter statious were not kept up during a whole year, liaving merely been estahli:<l1ed to study a rnthcr rnpid 
ehauge in tl1c ft•atnres of the tirks in that r<•gion. 'l'he gauge:; were uftccrwarJ,: trnusfcrred to the Southwvst 
!'ass of the 1\IissisBippi and to La:;t islau<l, on tlrn coa~t of Lnni>iana. A Edf'.rpgi~tcring gauge was also k('pt 

up for some time at l'cn8acola by th•: kindncsF of 6. T. Abcrt, u;q., civil engineer of tl1(' navy ,yarcl. 
After a year's obeervation at St. :\lark's ana St. Yinceut's island, the gaug<:>B W{'l'(' trnndi:rrea to Cal· 

casieu inlet and Aran~as PasE, but at that time the rebellion of th<: 8outhern Stales ]Jrokc out a"'l the YPS>'el 

employed in thvir trausportation waR st·ized at ATan~a~, and tl1e ob,c1Tcr rtationell at C.ika~i1·u wa:< arrested 
and impri801wd for sL·vernl months at ::\ew Orle1ms. Th(' sd1cme having tlrnB lwt·n brokf'n hcforc it:< com
pletion, I am able to give only tlic rernlts ohtai11ed for the eastern part of th(' Gnlf. The ob~ervatimi.,, w]iich 
were ably direetecl by the late G. \Vurdemann, :md aft<·r his dPatl1 Ly ::'!fr. A. C. )fitdH·ll, were clecumpo.-;ed 
by a graphical method after tlwy Wf'T<'. rc·ccin'd in ti!'' office. Thi~ laboriou~ work wa~ perfornwtl by ::lk~srs. 
Avery, DowncR, Balmain, and J. It. Gilli,. 'l'o the latter I mu particnlnrly im1cl>tl·<l for ~cn:ral time and 
labor ~aving improvPments in the mode of W0Tki11g. 

The times and l11oight~ of diurnal and i-crni-diurnnl hi1-!·h wakr were n,duccd in th<· usual way. The 
annual mt>aus were reduced to lhemnvich time anrl corrected for trau~it aud for Jppth i11 thl' mmnH.:r explained 

in my former paper. 'l'hc re8nltB are giyen in tl1e followin:; tables: 

Semi-diurnal tide. 

Longitmle in '\Jean l'emt-di- Sum. Correcti(Jll for Corrt>e1irm for Co-tidal Jiue. 

tim~. ttrwli i11tcrval. tran.-.it. depth. 

-- -~-------------------- ------------------- ---------- ----- -------- -----

Cape Florida . , ......... , ••... , ............................... . 

Indian Key .............................................. . 

Key WP-st ................................................... . 

Tortu~ms •••••.•••.•••••••.••••••.••••• •••• •••• ••••• · ••••• 

Charlotte lfarlJor •••• , .............. , ...................... . 

E:;muntKPY •••••••••••• •••••••••••••••••••••••••••••· 
c~oar Kt'ys •••••••••••• , .... •••••• ...................... . 

St. J\1ark't:1.,,, ...... , ..... ,, ,, , ,, •.•••••••••••..•• , •• ,, ,,, 

l>og ii' laud .••••. ,, , ••.. , , ........... •• ,.. • • ·• • • • • • · · • • • • 
Netv inlet .................................................. . 

St. Vincent'.?!.,, ••••• ,,.,.................. • .• • ••.•..• 

Pc11sacola .............. , .. , ................................ •••· 

h. 911. 

5 2! 

5 23 

5 2d 

32 

29 

~l 

32 

5 37 

5 39 

5 40 

5 41 

5 49 

h. 

8 ;n 
8 15 

9 rn 
9 42 

12 38 

lt 15 

13 

13 5:! 

13 37 

H 35 

14 59 

IL 21 

h. m., 

l:l 58 

13 38 

14 4G 

15 14 

18 

16 4G 
18 4l 

19 :!9 

19 Hi 

20 15 

20 40 

Ji 10 

"'· 
- 17 

16 

19 

19 

26 

2d 

3J 

- 23 

- ~u 

15 

rn 
JO 

2-0 
20 

4.1 

l;j 

13 

lJ 

- 17 

h. ,,.., 

13 21 

l:J 

14 8 

H 4.3 

1' 22 

16 Ul 

]'; 31 

J8 39 

18 34 
l~I 3:J 

19 57 

J6 30 
... --.. --·--- ______ ,, ____ ----------------'------------------------- ---- -----------

Diurnal tide. 

. Longitude in Mean diurnal 

'! time. iu1enal. 

\ 
i 

Cnpe Florida ••••.•••••• , , • , , • , , • , .................... · • • •. ·' 

Indian Key, ••••••••••••••• ~ ........................ ········! 
Key West ................................................. . 

Tt1rtugas .............................................. · 

Ch.arlottfl Harbor •••.• , ............. , ••..•••••••••••..•.... 1 

E;ll:mont Key ..................................................... ~ 
Cedar Keys .................................................... ' 

Bnint Ma.rkil!l ..................... , ............................ ! 
Dog islan.d , .................................................. , •••. 

:::ti~li:tc:~;,;:::::::::: :::::·. ::: ::::::::·::: :::::: ::: : :: l 
Pensaeola • .. • • •• •• • • .. • .. • .. , • , ........................... • • • • • ! 

h. 

5 2t 

5 23 

5 28 

5 3'2 

5 29 

5 31 

5 3!? 

fj 31 

5 39 
5 40 

5 41 
5 49 

h. 

13 59 

16 5l 
19 

18 55 

21 24 

20 3 

21 26 

21 JG 

21 27 
21 3.J 

21 2'2 
22 03 

Sum . 

h. tn. 

19 20 
!H 14 

2i 36 

2t 27 

26 .53 

2.i 34 

2il 58 

27 33 

27 6 
27 13 

'l!i 3 

27 52 

Correetiou for ' Cnrrcetinn for Co-tid:il line. 

trau.-.it. 

- 2~ 

;H 

3$ 

38 

43 

40 

43 

44 

43 

43 

43 

-44 

dP[>l.h. 

- 20 
15 

19 
10 

2U 

20 

4."i 

2-2 

1 J 

13 

13 

·-Ji 

h. tn. 

18 3~ 

21 25 

23 ~9 

23 39 

2.) 50 

2.J 34 

2.-l :JO 

2!i 21 

26 

2t: 17 

2U 

:16 51 

These numbers are set down on the accompanying maps and appro11riate co-tidal liues drnwu hy tI1c eye 
so as to give the best possible agreement. It will be seen, by com1ial'ing the»c lines with those on the ·map 
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appended to my paper in the Coast Survey Report for 1856, that tl;e new results 11ave modified the fonnPr 
· im•s but iucon:<idcrab1y. Some particulars formerly suppo~e<l to be due tu errorR nf oh,;ervation are con 

firmeu; thus, for instance, the earlier co-tidal hom of the semi-diurnal tidC' at Indian Key than at Cape Floritla. 
The question uf tlie interference of the tidal waves coming through tlw Florida c1iannel and through the 

Caribbean sea ]rns not made any progress, nor is it likely to do so until the features of the tides at the weflt 
end of Cuba and the extremity of' Yucatan are better known. 

APPENDIX Ko. 10. 

REPOHT TO THE SUPERINTENDE)l"T DY ASSISTANT L. F. POURTALES, JN CHARGE OF THE FIELD .AND OFFICE 
WOHK HELATING TO TIOAL 03SERVATIOlilS. 

CoAS'i' SLR\'E\' OFFICE, ·october 1, 1862. 

Srn: I ha.-e the honor to submit the fo1lowing n'port on the field and office work perfornlf"d by the tidal 
party under my charge during the past year. 

Fidd-work .-The tidal obse1·vations made under the direction of thiH division have been confined alto
gether to the permanent ~tations at J,;astport, )fr.; Hoston, l\fass.; N cw York; Old Point Comfort, Va.; San 
Diego a111l San Francisco, Cal.; and Astoria, Oregon. No tem1JOrary Etations wem occupied except those con
nected with the by<lrogra11hic 1rnrtie:;. 

The station at Eastport remained in charge of Mr. Samuel vValkcr until l\Iarcl1, when he was ordered to 
go to Key 1Y est, to take charge of the magnetical station. Mr. R. H. Talcott took his place. As in former 
years, magnetical observations form a part of the observer's duties at this station. 

At the other stations notbing has occurred worthy of particular remark. 
Of the self-registering tide-gauges seized by the rebels last year, on1y one has thus far been recovered. 

It iH tl1e one userl by Mr. Donegan at Calcasieu entrance, which, when he was imprisoned at New Orleans, he 
had deposited with the Briti~h consul, from wl10rn it was obtained after the capture of the city. 'J,;wo sheets 
from the tide-gange formerly at Last island, La., were received last .Tune with the X ew Orleans post office 
mark, but without letter stating by whom they were forwarded. They contain the observatior!s for April 
and part of J\Jay, 1861, ending on the 13th of that last i11onth, when a note on the sheet informs us tlrn,t the 
observations were stopped "by order of the governor of Louisiana." 

The other gauges are in plaees not yet brought back under the control of the government, except Fort 
Clineh. Prom information obtained at tlrnt place by Assista:nt Boutelle, it appears that the gauge was 
de8troyecl by tl1e inhabitants previous to the eaptnre nf the town. 

The following table gives a recapitulation of the observations received at the office during the yea1. with 
the exception of tho13e taken by the hyclrograpl1ica} parties for the reduction of their soundings. 

List ef observations received during the year ending September 30, 1862. 
----·-- --------------------~-------------------------------------

" .S 

Na.me of statton. Ntunc of observer. Time of occupation. 

~ 

Kind Qf Station, per-
1 

gauge. mauerit or 
tem11orary. From- To-,,, 

! 
-··-- r-·-·- -----

~ · ; s. Walker . . •• . .. ! 1 
' 1 Eastport, Me .........•...... 

1
1 } : S. R . ....... Permanent . . Oct. 

, R. U. Talcott..... i 
I, 1861 Sept. 30~ 1811 

Bo~ton Dry Dock ......•...•.. T'. E. U.c.ady, .••.••.. Box ••.•. · •••• do ••••••. ' Oct. 1, 186l Sept. 30, 1~61 

II Governor':J Islaud, N. Y.,, ••. : ll. T. lJassett . ... •. .. s. &. . • . • . . . do . ....... Oct. 1, Jo6L Seµt. 30, 1861 
Brooklyn, N. Y . ............. 1 

•••• do- ....... , ........ '. Box ...•...... do , .•••• , Oct. 1, 1861 Sept. 30, 1861 

111 Old Poiat Com for-, Va ........ M. C. Ki11g ........... : S R .•.•• ! •••• do , .•••. Oct. 
VIII . l.ast Island, Lo.......... .... ll. P. Wilson ....... _ I S. R •••• , T~mporary •• i April 

X ,~ 8an Diego, C.t.I. •• u ........... : A. Cas$idy . .......... 1 S H. ••• ·•I Permanent .. : Aug. 
; San Francit:eo, Oal. ........... i U. E. t.:l1rlandt ...••. j t;, R .•••• : ..•. do ......... ~Aug. 

XI I Astoria, Oregon ............... j L. \V1IMoon ........... ~ S. R .... :- ... do ........ ) Aug. 

I, HIBL Sept. 30, IE61 

l, 186l May 13, lilfol 

1, 186l July 1, 1862 

27, 1861 July 14, 1862 

I, 1861 July 1, 11'(12 

----------~-----

ltemnrks. 

365 

365 

365 

365 Day observations for 
365 cowparli!On. 

43 

334 

3111 
334 

---- ------- -
OJ!ir:e-wor/,,-'1.'he persons employed in thi.s division during the year were: R S. Avery, 

P. If. Donegan, (since I)cccm_Ler 23, 1861,) JII. Thomas, and S. D. Pendleton. 
J. Downes, 

Mr. Avery wall engaged in making out t.a.blcs of tlrn daily inequality at St. Mark's and Cape San Lueas, 
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n reading off and reducing the tidal observations at Eastport and Vera Cruz, and in completing the decomposi
tions and reducing the <liurnal and semi-diurnal tides at the stations in the Gulf of ::\Icxico. The reBUltB were 
used in the preparation by yoursPlf of a· paper on th<' co-tidal lines of tlrn eastern part of tlw gulf iu another 
part of this volume. After that he was engaged in computationE relating to the discussion of the diurnal 
tidf's. This has not been brought to a close yet, on account of a severe illness under which he has been 
suffering for some time. 

!fr. Downes has had the duty of reading off and reducing the sheets from the self-registering tide-gauges, 
and lms also made various other reductions. 

:Mr. Donegan made a catalogue of the tidal reductions in the urchins, and also of the sheets of the self
registering tide-gauges, pnttiug the la~ter in order by stations and years for easier reference. lie has abo 
made ordinary reductions and miscellaneous other work. 

!L Thomas has been chiefly engaged in copying the readings of the self-registering observations accord
ing to a uniform system, besides various other copyiug. 

S. D. J>endleton has made ordinary rednctious of the self-registering observations of the western coast. 
Very respectfully, your obedient scrnmt, 

L. J<'. POVRTALES, 
Assistant [;~ S. Coast Surcey, in dwrge ef tidal division. 

Prof. A. D. BACHE, LL.D., 
Superintendent U. 8. Coast Survey. 

APPENDIX No. 11. 

REPORT OF A.SSISTANT ,J. E. HILGAl\D, IN CHAlW E OF THE OFflCE, AND SUB-HEl'OltTS _OF THE CHIEFS OF 
OFFICE DI VI::iI0~8. 

CoAST 8rRVEY OFFICE, TVash.ingtnn, 1Vnvcmher 1, 1862. 

DEAR SIR: The operations of this office, which I took charfc of in April last, wl1cn Licuternmt Colonel 
Palmer joined the army of the Pot, .mac, have been continued with uninterrupted activity during the past 
year. 'While the regular progre~~ of the work ha8 been steadily kept up, the energies of several bmnches 
of tlie office have been atverdy taxed to meet. the demands arising out of the naval and military operations 
in which the nation has been engaged. It -will be seen from the detailed reports of the cl1icfa of office divis
ions, that beside the issue of the extraordinary number of over forty-seven thousand printed maps and charts, 
the hydrographic, drawing, lithographic, and photographic forces have prepared a great deal of special 
information for the Navy and \Var Departments from the archives of the office, which for obvious reasons has 
not been published_ The facilities of this offief' for multiplying maimscript maps, either by photograph or 
lithograph, have afao been placed at the disposal of the topographical engineer officers of the army engaged in 
the preparation of military ma.p11, and have provP-d of much service. 

'l'he rP-po1ts of the several chiefa of divisions of the office are herewith submitted, accompanied by the 
usual tabular statements of office statistics. 

'I'he clerical duties of the office have been performed with great efficiency by Mr. V. E. King, assisted at. 
various times by Mr. S. H. Lyman and Mr. J. E. Dow_ 

My acknowledgments are due to the chiefs of divisions for the support I have received from them by 
their ready co-operation at all times; and also to Samuel Hein, esq ., our vet.eran disbursing officer, whose ex
perience and advice ha\·e ever been freely available, as well as to Joseph Saxton, esq., the assistant in charge 
of the office of weights and measures, for general superintendence of mechanical eon8truction. 

Yours, very respectfully, 

Prof. A. D. BACHE, 

Euperintendent U. S. Coa;;t Surve~ 
17 c Ii 

J. E. HILGARD, 
Assistant in clwrge ef ojfice. 
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Rqort ef Captain C. P. Patterson, hydrograpliic 1'nspector, in charge ef Hydrograpllic Division. 

GoA;o.T Sr RVEY OFFICE, TVa:;/rington, October l, 18G2. 

During the past yc;u the hydrographic dnties of this office have consisted of a more miBcellaneous and 

lal1orfou!' character l han usual, iu con~E·11uence of the nPw and inunPnse demand for charts of all parts of our 

southe1·n coast for the use of' tbe gr<'ntly incren~e<l number of our naval vessels and the vast fleet of transports 
in the employ both of the army and navy along the whole extent of that coast. These duties consist, in the 

main, in the examination and verification of original hy<lrogrnphic sl1ects, together with the original records 
of sounding~ anrl angl(•-books belonging to those soundings. duplicating these records in some caseH by fair 
copi<'f'; tlH' re<lueti:m of some and the examination and verification of all reduced sheets for publication; the 
plotti11g of ligl1t-houses, light-YeFBelB, beacorn1, and buoys, as determined hy our own parties in tlie field or 

from data furnislwd by the Light-H ousf' Board; making, revising, and plotting of sailing directions and sailing 
lines; 1 he description of tlm1i!'ers; t11e plotting nf tidal and current ;;tat ion~; mak i11g prnjediom; for tlm use of 
by1li-ogrnphic partie~ in tlw fi<'lil; nntl comparative tracings of localities of wllich two or more surveys haYe 
been made. In addition to thcl3c there has been a very large amount of smaller detail, occupying much time• 
but impo~2iblc to "pccify. 

~llr. Artltur BaTbacl has had principal charge as draugptsmau, and in consequence of his long erpericnce, 
gre'at a('curncy in the minutr•st detail, and remarkable memory in regard to tl1em, he has been subject to con

stant rail~ to rnpply information required from several divisions of the office, and to corn~et inaccuracies. 
Ilis work whic11 can be i'pecified has been as follows: 

Origfoal hydrographic sheets compared with the original records and Yeri:fied_ ....... _ _ 21 
Printed maps and cliarts verified __ . _ .... __ .. - . _ .. _ . - ...... _ . __ . __ . _ .. _ .. _ ..... _ 30 

R!'dncecl drawingt< of hydrographic sheets verified .. - .. - ...... - - ... _ ............ _ . 19 
Examined and ruled sailing lines in chart,; __ - .. - ... ___ .. _ . _____ . __ . _____ . __ .. _ _ _ lG 

Iteduccd parts of cha1·ts. - ... - - . - . . ... .. .. ... ... . . . ... .. . .. .. .. .. .. .. .. .. .. .. .. .. .. ... .. .. . . .. .. .. .. .. .. .. . .. .. .. .. .. .. .. 3 
Sdecte<l 8oundingf' in original sheet.s for reduction .. - . - .•. - - . - - - - - - . - ... _____ .. _ _ _ 7 

Examinetl origi11al records in regard to rocks, shoals, and cliscrcpancies. - .... _ .. - . . . . . . 12" 
}lade comJ><trative maps - - .. - . - - - - - .. - . - - - - .. - - . - . - ... - - . - - - - . - - - . - . - - - .. - . - - - 3 
Made projections, single sheets, sciJ_l'l 10 boo-. - - ..... - - ...•... - . - ..... - .. - - . - ... - - 2 
}fade tracings of maps and charts.·_ - - . - .. - - - - - .•...... - - - ... - ... - ........ - . . . . . 17 

To Mr. Balbach I am indebted for much valuable information not otherwise to be obtained. During the 
pa!'t yC'ar liis f'ervicef' were lost to tl1c office for a number of weeks in consequence of a very severe and 
Jiainful illness, wl1ie11 for rna11y days threatene<l }1iH lifo, and from t]w efft'ct8 of which lie has not even now 

rccoYcrccl. Yet his fidelity has caused him to work many days in the office under great suffering, and at all 

times to perform l1is duty in or out of the office hours, with the utmost cheerfulness. 

Mr. L. Karcher, draughtsman, has been tbe only assistant to Mr. Ba!Lach. Mr. Karcher was given a 

short lPavP of ab~cnre last autumn, to visit his family in Europe, from wl1ich he returned and resumed his 
dutie» in thP off1c<', ::\on•mber 2;:;, 1861. 

From :May 2\1 to July 11, 1862, he was employed as assistant in the party under my charge working in 
tl1e Potomac. \.Yith thi" exception be lu1R been constantly and most diligently employed in the office, and 
beside8 a ]argt' v:U"icly and amount of smaller detail, has done the following work: 

Projections made, single Hheds, scale , 
0

1
00 _ .. _ .. _ . __ .... __ ...... _ . _ . _ . __ .. _ . . . 2 

Pn~jed.ion~ nmde, 1lonble sl1ccts, scale -.;;-r/rnr- .. _ .. __ . ____ . __ ... _ . _ .. _ . _ . . • . . . . . . 1 
Projections made, single slieets, scale 10J00 _. _ . __ .. _ .... _ .. _ ............. _ .. _. _ 5 

Projections rnadP, single eheets, sea.le Tiho-. __ ... _ ........ _ ... _ ... _ .......... _ 9 

I)rojections made, single sheets, scale nho ____ ... _ .... _ .. _ . . . . . .. ___ . _ . . . . . . . 6 
PnJcctions made, single sheets, scale llu'i~ 

0 0 _ .. _ ........ _ .. _ ........ _ ....•.. _ . . • 4 

Total. ........ _ .. __ ........... . 27 



 

TIIE L'NITED STATES COAST SURVEY. 131 

Angles plotted in various sheets ................................. _ . . . . . . . . . . 1, 000 
l\Iiles of sounding lineF .............. _ . __ .. _ .. _ .. _ ........ _ . _ . . . . . . . . . . . . . ;Hl7 

Nnmber of soundinp:~ ..... _ .............. _.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l:J, G-12 

Examined and verified original d!H•Pt~ with original data._._................... ,, 
Reductions macle from s<"alc -1 0 :i,.00 to 2 0 l u-o ..........••...••..... - •...... - - - 2 

Reductions made from scale 2<> tuu to ·,rd 00 .. - - ... _ ........ _ - .. - .... - .. - .. - . 2 
Reduction made from :;cale :rotr·au to :r!nl'uoo................................. l 
Made tracings of maps and charts. . . • . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . • . . . . . . 8 

By Mr. Karchcr'R a8siduity and accuracy he saves much time in the verification of his work, and com
pleteR a most satisfactory amount of reRults. 

The clraughtsmen attached to the scvernl hy<lrographic parties have been at work iu the offi1·c at. Yario118 
times, completing the plotting and copying of the work of their re811ectin parties, under supervision of tlie 
chiefs of those parties. 

Report ef A,.,,,;,,tant L. F. Pourtale.i, in charge ef tlw Tidal Dfrision. 

COAST SrRVEY 0FF!f'E, H~asi'iington, Ortober 1, 1Sfi2. 

Tlw following report of the occupation of the comput<>rs in thi~ di•-ision during the imst year if' 1·cspect· 
fnlly submitted: 

JJir. R. S. A1·rr."IJ was engaged in making out tables of the daily inequality ol' Rt. ":lfmk's and Capp 81111 

Lucas, and in reading off and reducing the tides of Eastij()rt mul Vna Cruz. H<' al<o coml'lf't!'d thP graph
ical decompositions and reductions of tl1e diurnal and semi-diurnal tides at tl1e stations in the Gulf of .!\lexico. 
Ile afterwards took up the computations relat:11g to the discussion of tlie diurnal titles. 

~Ir. J. Dou·nes has made tlie reading;; from the sheets of the self~n·gfa•tering tide-gauges, and has reduced 
the results, besides rn".king various other retluctions. 

JUr. P. H. Donegan reported for duty necemher 23, and was employed in mnking a rataloguc of the 
tidal reductions in the archives; also one of the sheet,; from th<: Belf-regi~tering ticlc-gang«''• at the sm1H' time 
putting the latter in order by stations and years of obscrYatiom, for caFicr rcfen'11ee. Ifr ha" al~o ma<le ordi
nary reductions and of.her rniscellanP011s wmk. 

llf. Tlwmas has been chiefly engagl'd in copyiug the readings of the sclf-nogisteriug obi'ervations 
according to a uniform system, besides various other cupying. 

S. D. Pendleton has maclc ordinary reductions of the self-registering nb,Prva.tio11> of the \\'(''tc_;m coast . 

• 
Report <?f Assistant Ch.arle.~ A. Sclwtt, in rliai-ge <!f tlie Computing Di1,i«io11. 

COAST SURVEY OFFICE, Octoher l, 1862. 

The usual annual report on the work done by the several computers for the year ending October 1, 1862, 

is herewith respectfully submitted. 
The force of the computers has rpmained the snme as last year, with the same general distribution of 

work and organization. )fr. J.E. Dow, clerk to tl1c division, was transferred January 22, 1862, to the 
assistant in charge of the office, 1\fr. E. H. Courtcnny taking l:is place. On 1lf ay 8, Mr. Conrtf>nay ""aH 

or<lered on field duty; be returried to the llivi,.ion Augu~t 20; in the iutcn-al )fr. G- .J. Pinckard ternpor:nily 
actt:d as clerk from May 21 to August 10, when he was tramfened to the Engraviug di,·i~ion. The number 
of computers was barely sufficient to attend to the current field-work and to all calls from the office for 
information, which were attended to, and but little time remained to arljust work of preceding ~"a"o""· llfr. 
llfain acte<l in charge of the division during October, 18Gl, when I was absent on other duty. From .Tuly 26 
to August 20 I was again engaged on fiehl-work. Up to the month of .June 1he eolar spot <1b,.,en-ations 
continued regularly; after this date, however, owing to pre~sure of other official duty and for want of regular 
assistance, they were nt>,arly discontinued. 'l'he duplicate astronomical, geodetic, and magnetic 1·ecorJs remain 
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in charge of this division; they arc contained in forty-nine boxes, and comprise fourteen hundred and six 
separate volume's. 

During the year eighty-three reports have been suhmittPd on variouH snlijects connr>cted with tl1e duty 
of the didsion. The work done Ly e:1ch computer is herewith ginm in detail. 

Assistant Tlieodore JV. Trerncr 1mpplied L. :lU. Z. cornpc:tatious to the St. J obn's river tria11gulatio11; 
computed the triaugles of Eal't 1ay, ucar Galvcsto11, 18G0-'61, and rcduce1l the obsr;rvations of vertical 
angles in Section I, 1S5G-'5S-'5!); cleducP<l the horizontal angles at primary stations Monadnock, Boxhill, 
and Balc1l1ill, 18Gl; con1>putecl the triauguhtions of Koos bay, 1861, and of Penobscot lmy, 1861, ~'\.ssistant 
G. A. Fail'fidd and SuL-Assist1mt S. C. ~IcCorkle's work; computed the ad(litional triangulntion near 
Eoston, Assiotant C. 0. Boutelle, 18GO-'Gl; completed the second computation of the angles at Agamcnticus, 
and ·mark good 1nogn·ss with AFsiMant E. lllunt'i; new n·iangulation in IlhoJe bland and Connecticut of' lSGl. 

1llr. E11gcJ1e ~Yu1ty made the second computa'.ion of J\fr. Vos.,'s magndic ob,;erYations at Ea~t11ort, l\Ie., 
in ISGO and 1861; cornputt•d the time, azimntl1, and ln.titnde of Station Pigeon. Koos bny, lSGl; co'l'nputed 
the lougituue, from observed occultations Ly As,:istant· G. Da\·idson, of Point Re:;tornt:on, Point llnusou, 
l'oint l'i11oi', Hu11.boldt, ScarLorough, ai:c1 Tekgrnph hill;;, all on the ·western coast. . 

.ilir. Jam"s .!Jlain rPvist'd the longitmlP eflmputation from ob8ern(tiu11s o/' the ~obr r·dipse of July, 1851; 

revised time aucl latitnde computations of l'oint Hensm1, 18GO; aho compuw<l the azimuth at thi" station; 
reYi:<ed the computations for latitude of the following stations: San Di1·go, l'oi11t Pinos, Cape Disa11pointment, 
and \Y cetern HidgP; al8o the azimuth at. the last ~tat.ion; computed the position of the solar spots for the 
date of the cclip~e in July, 1860; introduced the laiPF<t rletenninat.ion of tlw f'tar placPs into our azimuth 
computations, and C'omputec1 the longitude of Station Pigeon, Section XI, from a chronometer transmission; 
revised time, azimuth, and latitude computations n.t tl1is station, and also of Gtmstock, Section I; revised 
time and 11zimuth cornputlllions of \\ achu:-l'tt, Section l; computed the three magnetic components at 
Stations Troy, Boxl1ill, and Ifaldl1ill; recltH'.Pd my nwguf'l.ic obH'1v11tions of 1862; anr1 nrarly completed the 
revision of tl1e time and azimuth computations at Azimuth Point, near l\Iontercy bay. He also performed 
some mi:-cellaneous astronomical anr1 magnetic computations. 

Dr. Gottlieb Rumpf crmpleted the computation of the triangles of Penol1~eot hay, 1858-' 59, and of' 
Chatham bay, SPction VI, 1861; adjusted tho horizontal angles at "\'\'e3tern Hiuge; computed L. M. Z. to 
the triangles of St. Augu$tine and the- work joining Sectionf' V anr1 VI; af:'sistPd in pr<>paring the annual 
sta1i~ticr; for 18GO, and computed some additional positions in Section!' V and VI; computed the triangulation 
in the viciuiry of '\VnFhingron by Charles Ilmmer, 1861; made a ~ecorul mm1mbttion of the hnrizont~1l angles 
at '\Vadmsett; deduced tl1e length of the Koos bay bnse line; nearly completed SuL-AssiBtant '\Vebber's 
triangulation on the coast of l\iaine, 1860-'Gl; assisted on the second computation of the horizontal angles 
in S1·ction I, primary triangulation, (Sebattis ancl .Mount IndPpendence ;) com1rnted new primary triangulation, 
Section If; commenced the seco11d computation of horizontal angles of Station Agamenticus; and computed 
the triangulutirm of tl1e Potomac river- from Blackistone idand to '\Vashington, 1862, by F. Rogers and 
Chm·lcs Hosmer; al~o that about tl1e District of Columbia of Sub-Assistant :Ferguson of 1SG2. 

}llr. Julm ll"ites;ncr com1ileted the computation of the Grny',; harbor triangulation, Section XI, 1860; 
deduced horizontal angle . .: at Station Barkley Point 2, Section VII; reduced horizontnl angles at Gnnstock, 
and adjusted comput<•d elevatiom of points in Section I, 18.56-'58-'59; made a second computation of the 
horizontal angles at :'.\founts Harris aud l:'nkonoonuc, 1861; of lloward anrl of Mount De8crt; revised the 
angles at Ragged and 11ount Hlue, and computed weights to each direction of the lines of the primary 
triangulation round Epping base; made progress with the least square adjustment of this part of the trianpn
lation; computed L. M. Z. of' Mr. Hosmcr's triangulation of the Potomac, 1862; also assihted in the prepara
tion of tl1e list of new geograpl1ica.l positions near Boston. 

1lir. J. E. Dow atte11ded to tlte clerical duty of the division, assisted occirnionally at the archives, and 
compared odginnl and duplicate reco1·ds. On Ja1:uary 22 he was trnnsfened for duty to the assistant in 
charge of the offiee . 

• llfr. E. If. Courtenay was appointed aid in the United St.ates Coast Survey January 22, and performed 
the clerical duty of the division, and also rnpplicd and revised duplicates. Ile was ordered 011 neld duty 
May 8, and returned to the division August 20. 

JJ.Ir. G. J. Pinckard temporal'ily filled the position left vacant by 1\Ir. E. H. Courtenay between May 21 
and .August 10. 

R. Freema'lt attended to the e.xtra copying of t.he old original records of the Survey. 
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Report of tlrl' operations rtf the Drawing Di1·ision. 

CoAS'l' Srnnn· OFFICE, !1-oreml>rr 1, 1802. 

The Drnwing did;.oion rf'mained 1111rkr tlH' eluirgc of A.,.,;,,/rntl 7'. ,J_ /,,.,. until April, sinr·e wl<Pn thP 

work has he<'n cunied on undf'r .the immediate direction of tlw assi~tant in dwrgr· of the office, with the 

efficient aid of JJ.Ir. TV. T. Brig!t.t. The numerical fo1·ce of thic diYi:'ion ha~ l'('tnaiued th•· ~:unr' as at the 

date of the laf't report, the gain in timr• and labor by the us<o of th(' nH·thod of rcdut"tfon ll:> photograpliy 
lwing irnch :1~ tn allow, in a<lditiou to tlie n:gnlar progn·s~ of work, tlw prnrlnction of a large imrnln•r of 

drawings an<l trnciugs of specinl maps called for 1.v tl1<' mrnts of the public scITice. Tl1e di,;tribution of 
labor l1as remained tlw e<amc as laHt yenr, a11d the dr~taifod statemPut of the work of ead1 draughtsman is. 
gi\Tn below. 

A.v.vista11t 111 J ~1frC1r·r!/ lias ber'n employ1·i1 in drawing thr hill topography UJ)Oll pliotograpl1f' on a 

~eale of :iu1rno• to sc1YP, when n·dnc<'<l by 1:hot.,gra11iy to one-half that sc~tlc, as a gttirlc for tl1c engraving of 

the followi11g coaFt nrnps and dmrtf' on a seal<' nf sotoo• viz: Xo. 7, J\InE-congus bay to Portland, )le.; 
:Ko. 9, Cape N<"ddick, )[c., to C,111c Ann, :\lass.; Xo. 11, J'lymouth to Hyannis, llfass.; and Xo. :!L Xe\v 
York bay aucl lnulior. 

JI.Zr. E . .Elt·rgt·.,J1<·imcr has been cngagr·d upon tlH• grnC"mlization an1l pn·p:i.ration ,,f planc-tablC" sheets 
for the photngrnphie reduction to the ecale of pulilication r.f' coaFt maps and cl1artF Xo. 7, ::11uscongus blly to 

Portland, l\Ie.; No. 10, Cnpr' Ann to Plymouth. Mass.; Xo. 21, X<·w lork bay an<1 harbor; Xo. 108, l\Iata
gor<la and Ln»aca hny,, Tl'XllS; and of the iini~hPd mnp of llrakc'" liay, Cal. H1• 11:1" eontimu•rl the drawing 

of hill topography for the fini,,lH,iJ map of the Ke1mcbc•c and SlH·r~p~cot riYPri', :;1,1,.., TU'iJuTi; arn1 ma(k adtlitions 
to map of Charlt·don harLor and approachl's, scale :rotroil' fm litl1ographic tr•lll>'h·r. Tia• ,.,,rifie1tin11 of 
engraved topography m11] the ;trrnng1·m<"11t of lettning on tlie fini~licd chm·tf hav(' been made by him. Ile 

has, in addir.ion, lwd cliarge of the comliination of the Flll"\'C'J"' in tlw Ticinit,:· of thr• eapital, aud of the 

preparation of pliotogrn11hic copies of the snmP for tlie use of the army, and has from tlll'm drawn a topo

grapl1ica1 map of the npproaC'l1e~ to \Ya$hington City, 
lJlr. A. LiMtrnl. old lrn" <·ontim1ed tlw tnrPgra1hy upon general coast charts, Reale 405\,-00 , X o. I, Quodily 

Head to Cape Cod, l\fa~s.; Ko. 11, Cape Ann to Gay Ifrml, ::lfa~R.; Xu. Yll, \Yinyah li:13-, S. C., to St. 
John'~ riT(·r, Fin.; };°o. XlII, "'accaRa"sa bav to Cl10ctawh:,tcl1e\' bay, .Fla.; Xo. XVI, Gal\'C•Hou hay to 

the Hio Grande, Texaf'; hai' compldcd the p~·clirniuary chart of l'oto1~:tc river, sheet :!\ o. l, from cntr~nce 
to PinPy l'nin1, ~eale 61drno• aud reduced the to['<'grn11hy of l'otomac river, Fhrl't Xo. 3, from Loin·r Cedar 
Point to lndian Head, Feah• t.ohu; fini"lH'd the hy<lrng:rapl1y of' Hud8orr ri,·cr, sheet Xo_ 2, from Siug Sing 
to PoughkePpFiP, ~cnk cotroo; aad reduced "'ilkcs'>' rnrY1·y of Tybee b,1r and c,i!ibogue 8ound, S. C., scale 
6o~oo· Ile has made additions to coai;t map<' and drnrt>' ::\os. 12, 1:1, and 14, from ::lfouomoy and Xantucket 
shoals to BICJek ],.,Jmid •sound, n. I., scalp 808 (i'(I; a)l(l has been engaged upon lillmgra1ihic maps, cnnst of 

South C:uolina and Gc•orgia, scale 200\:nro; l'ort Royal sound and vkiniry, l'cale 60 ,~ 00 ; prog:n•s:< Fketchcs, 
projections for field iiarties, p1 oject~, prnjcctions on copper, diagrams, aurl Yeritic11tions. He 11as abo con· 

ti11ned the l1yclrogrnpby of co:tst rnap aucl ehart ~ o. 7, from ~luscongu~ bay to ]\irtlancl harbor, ~le., ~cale 

so~oo; and lrns now iu lrnr1d a. c!1art of part of the wcstPrn coast, from Bodega Head to Point Pinos, 
including tl1e bay of Snn Frauci8co, seal<' iotfTiuo· 

lJlr. L. D. Y..Vil!iam.v has continued the topC1graphy of Hudrnn river, ioheet Ko. 1, from entrance to 

Sing Sing, !"Cale 60-/,00 ; lettered coast map and chart No. 21, New York bay and harbor, scale F01Joo; 

revised hydrograpl1y on coa!'t rn11p and cha1t No. 12, }fonomo:y and Xantucket ~110als to l\Iu"kegl't ehauud, 

Mass., scale 80~00 ; drawn additional topography to map of Savannah river, Chi., scale TotrnC>; compktcd 
topography and part of l1ydrography of prelirniuary chart of Pot-0mac river, sheet No. 2, fnnu Piuey Point 
to Lower Cedar Point, l:'ca]p 1;o-i\-oo· He has abo het'u P11g·age<l upon projects, projection:; for field partic.·~, 
projections on copper, verificatiou8, and has made thP mmual additions to the Cougress m11p. He has now 

on hand finishPd map of San Fraucieco bay, (lower part,) scale sotroo· 
Jtlr. II. .Lindrnkolrl, wl10 is equally efficient as a dmught8m1m and engraver, has been chiefly em11lo~·ed 

in the Lithographic dh·ision, where he lrns made numl•rous drawiugs and t>ugravings 011 ;<torn·. lfr lia~ marfo 

the reduction of part of l'otomac river, Eh<cet No. 4, from ]ndian Head to Ch:1in bridg('o 4 ;r/nru• and lm~ 
engraved the topograpl1y of' the entire i:;hcct ou stone. l:le has also lieen cng:igcJ u11on projectiou~ for field 
Jta.rtiee, tracings, and miscellaneous maps.• 

JI.Ir. F. Faiifax has completed the photo~mphic outline of topography of Pctalum11 erPek, Cal., 8c11J,; 
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30 ~ 00 ; photographic outline of topography of Napa creek, Cal., scale 30 iinri preliminary c11art of Koos 
bay, Oregon, 8CR!e 2 o~inr; prelirpinary chart of Tomales lmy, Cal., scale ~ 0 ~o 0 , and made tracings for 

photographic outline of rnme. Ile has also completed the pr<•liminary chart of Mount Hope bay, IL I., scale 

40 600 , aml has been employed upon pmjections for field parties, tmcings, and stati.ities. 
Mr. J. JV. lllaedel has drawn the preliminary chart of Oalibogue sound and Skull creek, S. C., scales 

:lti~Gu and 40
1
0 ()(); matfo lithngrapl1ic <lrnwing,;, tliagrams, leUt~recl phrne-t;1ble 1<heet:-;, and marfo tracings of' 

original sheets for photographing, under l\Ir. Hergesheimer's direction, and of various original sheets required 
for the use of' the army and navy. 

11lr. T. Pctingale entered the office on the 21st of May, and since that time has been employed upon 
miscellaneouR map~. tracings, and statistics. 
· ]}Ir. T. R. Smitlt entered the office on the 25tl1 of FC'bruary, and has been engaged inking plane-table 
sheets i11 the vicinity of "\V ashington, and upon tracing,;. 

lJlr. B. Hooe, Jr., has continued on tracings, statistics, and miscellaneous office-work. 
ltlr. TV. Faiif<n; has been employed upon tracingR, coloring proofs, statistics, and miscellaneous work. 
]}Jr. rv: B. ]}lclffurtrie was assigned to duty in the office in .August, and has been engaged inking 

plane-table sheets antl plotting hydrographic work. 

Li~t ef maps and .iketcltes completed or in progress during the year ending November l, 1862, arranged in 
order ef Sections. 

Name. 

8ECIION I. 

Progress sketch A .••••• _____ .-·-···········--·- - ····- •••• 
Progres~ skt:!tch A bis_ ________ --- ____ ---- -- _ - -- ____ -- _ --- -- i 
G~n .. ml coast chart, No. I, from (,,Juoddy Head to Cape Cod, Mass. 
Genernl cons· chart, No. II, from CMpe Ann to Gay Head, Maos-.: 
Sheeµsl'ot a.ud Kean~hec rivtr;::;, 1"1aiue _______________ -·..-- ----! 
ltLrhHtahle harbor, Miu;"'-----------------------------------! 
Mount H<>pe ba~·, Hhode 16lan<L. ___________________________ · 

Cm•ot map aud churt, No. 7, frum Muscongus bay to Portland 
harlior, Maiue. 

Co·lfit nrnp and •:hut, No 8, from Seguin Island light to Kenne· 
buuktJOrt. l\lidue. 

C0<1Ht ump and chart, Na. 9, from Cape Neddick, Maine, to Cape 
Ann, *\Ja?o;f".. 

i 
I 

Cap~ map and chMt, No. 10, Massachusetts bay and h&rbor_ ___ _i 

SF.CTION II. 
I 
I 
' 

Scale. 

1-600, 000 
1-400,000 
l-4U.i,OOI 
1-4110, 11110 

l -JO, OOCI 
1-tu,uuu 
1-40,UUU 
1-:rn, ooo 

1-80,000 

1-80,000 

l-tl0,000 

Progress sketch B, No. 2-···--·-··---·--------··--------{ ·~~}~gg.ggg 
Coast m:tp and chant, No. 21, New York bay and harbor_ •••••• ) i-so; OUO 

I 
Hudson river, from entrance to l'ing Sing, New York ______ ----i 
Hudson riv.,r, from 8ing :Sing to Puughi..eepsle, New York ••••• -i 

SWTION III. I 
Progre~s sketch C ________ ----· _ •••••••••••••• _ ••••••••••• ! 
.Pot-0mac river, from entrance to Pinf'y Pvint---------·--·---··! 
Pot<Jmttc river, lrom Piney Point to L•wer Ce.tar Point_ ·------·I 
Potomac river, f1om IMwt:r Cedar Point to Indi:rn Heu.d ••• _ •••. ' 
Potomac river, from Inrlian He11il to Chain Bridge_···----···-·; 
Norfolk harbor, Virgiuia, (litliograph drawing)---···-··----·-_! 
Reconnais.-ance of. Pamunky and lriattapony rivers, Virginia, ' 

(lithograph tlrawmg). 

8EGTION IV. 

Prop:reSI! sket<:h D-. ___ ---- ----. - - - --- __ • ·--- __ -· ·········-
Coa.;t map amd chart, No 4 J, Aloomarle sonnd, (eastern part,) 

additions. 

1-60,000 
l-60,000 

1-400,000 
1-tiO, 0110 
l-6u,uoo 
I-60,oou 
l-40,000 
1-10,tOO 
1-60,000 

1-600,000 
1-80,0011 

Description. 

I 
.1 
I Finiohed cho.rt - - - •••• -I 

1- ........ _ ... do ... _ ........ _ .... _ .. _ .... : 
Fini~hed map ______ ~ _ _! 
--- do---·· --------1 

Preli111inary chart._ ....... ! 
fi1:1iHh"d lll·•P aud ch,irt_ 

I 
I 

•••• _do ____ ··--·· ----i 
, ! 1-----Ao ____ -----· ---·1 
1---···do __ ......... --··· 
i i 
' I i ' 
I . 
/ Fi~ished map and chart_ I 

IF" . 1 d ii 1 1ms1e mRP-----···· 
1--·---do ... ----······· 

I I 
i Preliminary chart __ • __ _I 
i ...... do.-.. ---------·I 
! •••••• d<>---· •••••••••• , 
1 
--·· __ do •• _.-·-·. __ ••• 
I._. ___ do ____ ---- _____ _! 

,·•••••do ••••••• -•••••• 

I 

Finished map and chart_ I 

Remarks. 

In progress. 
!Jo. 
Do. 

Campleted. 
L>o. 

ln progreRs; out
ltnto by pliato
graphy. 

lJo. 

Do. 

Do. 

In progrcll8 ; out
line by photo
graphy. 

In progress. 
l>o. 

Completed. 
!Jo. 

In progress. 
Do. 

Completed. 
LJo. 
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List ef maps, sketches, .rr..-Continued. 

Name. 

OoaRt of North Carolina. (lithograph dmwi11g).--- ........... . 
Hatcerns i" let, Nrn th Caroliua, (lituogrnph drctwing)_. _ .• _ •.••. 
Btlaufort barl>or, North Caroliuc>, (litlwgrnph drawing)- .•.. ----

R1<.CTJON v. 

Progre's sl<etch E ..•••• _ ••. ____ • _ •••••• _. _ -- • __ • _ ••.•• _ •• _ 
S~l\~f-Lunah river. (additions!_------------------------- .. ------
T_'iUBe bar anff ''Rlil.Jugue ~ound ___________ ..... ___ # ................. __ _ 

Ge11era1 cnast <·h,.n, .\o. VII, from Willyah l1ay to St. Juhu"s ' 
river, .Florida. 

Calib.1gue s'mud and Skull creek •• ____ ._ ___ .---------·-··-{, 

Coast <>f Georgia, (lithogr;•r:h <lrnwi'.'.g)~ ---- •••••.• _ .••••• ----1' 
St. Hel~na. suund. (lrthog,,tph dr"''lll!\)-----···········-----· 
('o-i111t of .south '·arolina. (1ith11.~raph d rawingL ____ .. ___ .. ___ .... -'. 
Skull «reek. ~outh ('arulinn, (lithog-ntph drawing) ........................... ] 
Tybee bar aud Calibogue Rouud, (lith<>grnpl1 drnwiug) .••••••••• j 

Calibogue sound an<l Skull creek, (lith<'grnph drawing).------{. 

Charleston h:ubor, additions. (lithog-raph drawing) ..•••••.••.. _ 
Stuuo inlet, South Caroliua, (lithogrnpll draw mg) •••••••••••••• 

SECTION YI. 

Scale. 

-·--~---

1-toO, 000 
1-20,HOO 
1-20,000 

1-600,00() 
1-411, 0110 
1-~0.000 

1-!0U, 000 

1-40,000 
1-20, 000 

1-200,000 
1-40. OIJO 

1-2110, 000 
1-20, o rO 
1-60, 11110 

"1-40, 000 
I-·rn, 000 
1-:JO, OIJO 
1-20,UOO 

Pro!lress sketch F, (showing ll general remnnaiSRance) .•••.• ___ • 1-1, 20(), 000 
Pn·gresssketc:n ~'. (r~ef,; aud ke;s) .•••••..•. ----------······ 1-1110,000 

Description. 

Prelirniuary chart. •.••• 
• ••• _.do._ .••.•••••.• _ 
.. _ ••• do._._ •....•..• _ 

FinishPfl m"P· --------
Prelindnan' chart __ .., ___ 
Fini>hed ch..rt ---- ----

t Fiuished map_ .. _____ 
l 
Prelimin:.ry sketch_----
Finh•hed map.---- •••• 
Preliminary sketch.·---
Preliminary chart .••••• 

...... du ......••... ___ 

f .... do .•••••.••••••• 

_ _____ do ..... ---------
•••••• do .••••••••••••• 
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He marks. 

--~----~--

Completed. 
Vo. 
!Jo. 

Completed. 
Uo 

In prugn·Hs. 

Do. 

Completed. 
Do. 
De>. 
Du. 
Do. 

Do. 

Do . 
Do. 

General coast chart, .No. X, from Cape Flor1da to Cape Sable, Fb. 1-4011, 000 Finished chart •••• ----, In progre"-'· 

I

I 

SECTION VII. 

Progr<>ss sketch G ••••••••••• __ .••••••••••••••••••••••••••• 
Geuernl coast chart. No XIII, from Wacca&lOsa bay to Choc

tawllittchee bay, Florida. 

Si<cnoN VIII. 

1-600,000 
1-40(),000 

1 

...... do •• 

1-fiOO, 000 ! Pr<>gr<>ss sketch H ••••.••• ---- ------------ -- -- •••. ---- •••• I 
Recorrnaiss,.uce Southwest Pass, Mississippi river, (lithograph I 

drawing.) 
1-10, 000 Preliminary sketch ••••• Completed. 

SECTION IX. 

Progre•s sketch L--···--------------····· ---····-···-··-· 
Coa>t mapandchart, No. 108. ~fatagorrla and uwaca bays, Texas. 
General COMt chart, No. XVI, from Galveston Luy to th<> Hio 

Grande, Texas. 
8ECTLON X. 

Progress sketch J, :l'o. 2, (from Point Sal to Tamales bay) •••••• I 
Napa c1eek, (n~w edition) ••• _·-··---·-·-··· •••••••••••.•••• 

Tomalt>s 1"1y ••• ____ •••••••. -- -- •• --- - -·-· ---- ---- -- -- - - - -' 
Drake's bay, (new edition)- •••••••••••••••••••••••••••••• - • ; 

I 

Petaluma creek •••••••••••••••••• ---- --- - - - --- - •• - - - • -· • ··' 

San Fran~iSC<; bay, (lower part)_ •••••• ··-· •••••••••••••••••• I 
Sa.n J<'rancisco ba.y a.nd viciuity, from Bodega Head to Point Pinos.' 

SECTION XI. 

Progress sketch K •••••• __ • ___ • _. ____ ••• _ •••••• ______ • ____ I 
W..,.hingtou sound and approa.ches, (a.dditions). ••••••••••••••• ! 
Koos b.1y, Oregon ••••••••••••••••••••••••••••••••••••••••• ' 

1-600. (}00 
1-8(1, 1100 

1-HJO, 000 

1-600,000 
1-30,0UO 

1-3(), 000 ' 
1--40,000 

Finished map •tnd chart 
k'i1;isned ch,;rt ---- •••• 

Finished map ...... _ ........ __ : 

Preliminary i:-hart .•••• J 
. h I 

FIDIS ed map ••••••••• , 

I 1-30, 000 1------do ••••••••••••• 

i 
I 

1-50, 000 i 
1-200,()00 

Fini~h~d map ••••••••• J 
Prehrnmary cha.rt. _ • __ • ! 

Preliminary chart .••••• ' 
1-600,000 
1-200,000 
1-20,000 i •••••• do •••••••••••••• , 

I 
MlSC&LLANlllOUS. ' I I 

Diagram shrinkage of paper •••••••••••••••••••••••••••••••• 1. ···-· ..... · j Diagram - • - - - ---- - - - -: 
Dia.gram to illustrate cotidal lines, Gulf of Mexioo •••••••••••• :··· ••••••••• ' •••••• do •• -- - - ----- - --! 

Ju progress. 
Do. 

Completed ; out
line by pl.10to
gr>1phy. 

Do. 
In pr .. gress ; out

liue by photo
graphy. 

Completed ; out" 
line by pholU
graphy. 

In progress. 
Do. 

Completer.I. 
Do. 

Cvmplet .. d. 
Do. 
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Report ef .1.llr. Edward H7wrton, acting in cliarge ef Engraving Di1:ision. 

r. s. Co.~ST ffrRVEY OFFICE, October 31, 1862. 

1 have tl1e honor to prcsei1t the annual report of the operations of this division during the year ending 
October 31, l 862. 

Tlie <livi~ion has remained under my charge since the <late of tbe last report, and I have been very 
materially assisted in th~diRcliarge of its dnti{'~ by lib-. C. C. Callan as clerk to the division, and whose 
valuable serviceR, I regret to say, WC haw· lately ber;n d .. pr'vl'fl of by his trnnsfer to the Adjutant General's 
office. Tl1e position of clerk is now filled by Jllr. G. J. Pincl.-arrl. ' 

Thf' operation~ of tlIP rlivision have continuf'rl the samP as in previous years, and the syRtem of 
engraving upon copper from drawi11g:o reduced by i•hotogmphy lrns been further prosecuted with increasing 
success ; and at the present time tlwrc are 8even chart,; of the mo8t important localities on our coast, of the 
"8uttou scties, engraving from these reductions. 

1'!1e prnetiee of c·11graving the figures of somulingl' hy 11wans of puncl)(•s 1rn:< received continued attention, 
and promise~ to be rncce~sfully used for at least the sccoud-claes charts, if not for those executed in the 
hig1wst style of art. 

The c11graYiug force hat< remained tlH· same as last year, consisting of twenty-three cugravcrn, of various 
degrees of skill. The u~nal detailed statement of the occupation of each is giw;n below. During the lalit 
month the se1-Yices of five of these have been dispensed with, owing to the necessity of a reduction in the 
office expenses, ai·isiug from the diminished appropriation for the year. 

The engraving of the following finished maps and ch-arts lias bt·en completed, viz: coast chart No. 35, 
Chesapeake bay, (No. 5,) from Pocomoke sound to YOl'k river, 8 0 ~00 ; Sapt']o sound, Ga., 

3 
u ~ 00 ; Ossabaw 

sound, Ga., 30&00 ; St. Simon'" sound, Ga., TO~Wo; St. Mary';; river and Fernandina haTboT, .Fla., :roboo; 
St. Augustine harbor, :Fla., :ro-&oo; and various correc1ions and additions to the following charts, vrevi0usly 
reported as fini~hed, have been made: coa;;t chart ~ o. 31, Che~apcake bay, (No. 1,) from head of bay to the 
:Hagothy river, Toho; coast diart No. 32, Chesapeake bay, (No. 2,) from the llfagothy to the Hudson river, 
irotruo; const chart No. 33, Chesapeake bay, (No. 3,) from the Hudson to the l'otonmc ri,·er, H"o~uo; and 
coast chart No. 92, western part of Mississippi sound, from Rnuud isla.nd to Grand island, "liOt>Oo· 

The following maps and clrnns have been prepared for preliminary editions, viz: Barnstable harbor, 
l\Iass., :roll-uo; )fount Hope bay, R.l., 4 oi,00 ; coast chart No. 21, New York bay and harbor, 80kiro; 
Hudson ri.-er, (Xo. 2,) from Haver:;traw to l'oughkeepsie, 60~ 00 ; western part of St. George's sound, Fla., 

40 ~-00 ; Escambia and Santa :\!aria de Galvaez bays, Fla., 30~00 ; Petaluma and Napa creeks, Cal., ifooo; 
Tomale~ bay, Cal., 3-u-~ol); Uoqui11e rivi:-r, OrPgon, T~ J uo; Koos b:1y, Oregon, 20 ho; Shoal water bay, 
"\V1t~l1iugton TPrritory, -,roloo"; and "\Va;;hington sound, "\Va8hington Tnritory, (new edition,) 20J000. 

Considerable progress has also been made towards completion upon the following important charts. viz: 
coast charts Kos. S, 9, and 11, 80 i

00
, embracing portionR of the com;t of }[ainP, all of New Ham'pshire, and 

iiart of nlaRsachu~<;tts ; Shc<"pscot and Kennebec rivers, l\le., minr; Portland harbor, JHe., :nr~To• now 
iwarly completed; Hu<lson river, (!\o. 1,) 00"1J-o-o• from entrance to Have1·straw; Patuxent liver, .Md., (lower 
sheet.) 6 ·0 ), 0 u ; coast chart No. 36, Chesapeake bay, (Ko. 6,) 80 ~ 0 0 , from entrance to York river; eom1t chart 
Ko. 71, Flnri<la red·~. from New-found Harbor key to BJca Grau<le key. 80;} 00 ; Savannah i·iver, Ga., 40-irno; 
geueral coa~t chart Xo. X, Florida reef~, from Key Biscayne to J'\larquesas kr;ys, 40~olfo; coast ch:trt No. 106, 

Galveston ba_y to Oyster bay, Texas, soi·inr; San Pablo bay, Cal., 5 0 ;1i-00, now ne.arly completed; and Drake's 
bay, Cal., nho· 

The following important cliarte have been commenced, viz: coast chart Ko. 7, Muscongus bay. to Port
land, Me., 1rnf.-ou; coa~t cliart No. 10, Cape Ann to Plymouth, Mass., RIT~oo; Potomac river, (No. 3,) from 
Lower Cedar_ Point to Indian Head, r.o.1.ou; coast chart No. 37, from Cape Henry to Currituck sound, N. Q,, 

80 ~ 00 ; coast chart No. iO, Long key to Big Pine key, Fla., 807100 ; coast chart No. 81, Cedar keys tu 
Chassahowitzka river, Fla., f'Otruo; coast cliart No. 9:l, Lakes Borgue and Pontchartrain, La., 80~ 60 ; and 
ger1eral coast chart No. IV, from Cape l\Iay to Currituck, 

400
1
000

. 

The engraviug force has been principally employed as follows : 

:Air. J,;IcCoy, topographical engraver, has continued the topography u11on coast chart No. 11, Plymouth 
harbor to Hyannis harbor, Mass., 1'0"lioo• from photographic reductions; engraved a view npon Portland 
harbor, lie., ""ioliro• and one upon coast chart "Ko. 8, Seguin island to Kennebunkport, Me., "lfo3oo· 

Jl[r. Knigltt, letter engraver, has engraved the title, notes, and general lettering upon coast chart No. 21, 
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Nrw York bay and harbor, Rtiboo; a portion of the sounding~ upon coast c11art No. 9, Cape N<·<lc1ick to C:tpe 
Ann, Mass., efftroo; ancl coa8t chart No. ] 1, l'lymonth harbor tn II,pmui." lrnrl1ur, .Ma~"-• i<uZuu; ~onncfo1g~ 

and notes upon Hud~on river, (Xo. 2,) from JTavcr~traw to l'oughkc<·p~ic, <HI•YlTo: a;]ditional Hn111<liug~ UJ>Oll 

Hudson river, (:~o. 1,) from enti·ancr to Haverstraw, 60 /100 ; and various eorrcctiou~ and :uldiri011i' to other 
plates. 

Afr. Ro11,:, topographical engraver, has been crnplo.vcd i1rinci1ially in continuing t11e topography upon 
coast chart Ko. 9, CJLpc Keddick to Capp Ann, }la~s., -80 /;crn• and rna,;t chart Xo. 11, l'lymonth lrnrbm to 
Hyannis harbor, l\Iass., >flTtroo• entirely from pl10tograpl1ic l'eductio1L'. 

JJlr. Entlwjf;·r, topographical c11gravcr, ha" continued the topogmphy upon cons! c1rnrt Xo. S, ~Pguin 
island to Kennebunkport, )[c., 8 ,,--/.l'o• and has mfldc con,iderabk in-ogre,:s upon <'.O>U't chart Xo. 7, }fu~con,c:-u:< 
bay to Portland, Mc., Fo&oo• both from plwtogra1ihic rerlnctious. 

1\lr. Se11gfrllcr, topographical cngmYcr, lmH com11letc<l th<' topogTapl1y upon coa~t chart Xo. 36, Chcsa· 
peakc hny, (:Xo. G,) York rinor to entrance of hny, -,,.,loo; mid lrns commeucetl the topography npon coa't 
chart No. 37, from Capp Henry to Currituck ;ound. >i!..'.uu· 

1llr. P/1i1lips, topogn1pl1ical eugran•r, completed th!' toriogrnpliy and nft1•rwanb tht• sa11di11g upon const 
chart Ko. :J5, Uhest11ieakc bay, (=:\o. i5,) from J>ocmnoke FomHl to York riYer, ;o-,,.11110-: :rnc1 i~ :it pn·~r·11t 

employed upon tlie topography of coast di:nt '\ o. 9::, Lakes Borg1w alld l'ontchartrniu. La., 7 ,, J-iro-· 
1J!lr. 1lict:::crotl1., topographical engraver, cornplPt"d tlie to1iography and a pnrtinn of the ~arnl upon 

Portland harbor, ::lie., 40-}00 ; has <:ngmYecl mm•' additional sand llJJClll coast dmrt Xo. 1:2, Xautnck<•t Fnuud, 
.Ma,;s., "Rff1ioo• (lower halt;j alll1 coast chart Ko. 9:?, westem part of .1\li~~i~~ippi ~oum1, from Hound irland to 
Grand i~land, sutruo; the dry sand upon coa~t ch:ut Xo. 21, New York bny and harbor, eT!-0uo: aucl i~ at 
present employed upon the views upon San "P:tblo bay, Cal., ,ff.hrn· 

lJfr. Blondeau, topographical cugrn•'er, hm; engmvi•d the topogrnph~· upon g-r·ncral coa~t chart "Xo. X, 
Florida repfo, from Key 11iFcaync to ~farquerns keys, "4oo'olio ; a portion of thP top()p·apll_\' upon con:'t clia1 t 

Ko. 70, Long key to Big Pinc key, Fln., 8 u~00; ha& completed the topography upon <:oa~t ehart Xo. 71. 
.Florida reef~, from New-found Harbor key to Boca Grand~ kf;y. 80-/;,10 ; anr1 UJHill coa~t chart :\o. 81, from 
Cedar keys to Chassahowitzka river, Fla., Fo~uo· 

1vlr. Ecans, topographical engraver, lmR continue<l the topography, a8 fa1 as rnnterial in tl1<' offier·, upon 
Shcepscot and l(cnncbec riYcrs, :Maine, 40-lf00 ; aml is now engaged upon Hu<l:;on riYer :\o, l, from cntr:wec 

to Haver~traw, 60110-o· 
JJir. Barnard, topographical engraver, hat'- engraYed tho sand npon general coast chart Ko. 10, }~lnricla 

reefs, Key Biscayne to Marquesas keys, 400
1
000 ; coast chart Ko. 71. Plori<l:L kPyo, from i\ l'w-fonnd Harbor 

key to Boca Gram1e key, 'Rotruo; a portion nf the sand u11011 Shecp~cot aurl Kenur•lwc riYPl'r, Jlai1w, 1 ,nhrn: 
and is now engagccl u1ion the sand of coast chart Ko. 36, Chesapeake bay Xo. 6, from Tork rivl'r to l'lltrauce 

of bay, smloo· 
JJir. A. lrial'del, t-0pographical engraver, ba>i completctl the topngraphy upon i'.-iapelo Bound, Georgia, 

30 boo; and is now engraving the topography upon l'otornac river Ko. 3, from Lower C<etlar J>oinr to 

Indian Head, -1;-utroo· 
Mr. J{ondrup, miscellaneous engraver, has cngran•cl a portion of tlw topography llpon l'atuxent 

river, l\1d., (lower sl1cet,) r.otoo; and is now engaged npon tl1e outlines of coast chart Ko. 10, Cape Ann to 
l'lymouth, :M:aEs., 80 ~ 0 u· 

]}fr. E. A. ~laedel, letter engraver, cngran·d t.hc title, and genf'ral )ptt<'ring upon Ilud8on riYcr Xo. 2, 
from Havc·r~traw to Poughkct·p~ic, 6 -1, ho; 11 11ortio11 of the soundings and general lettering upon ShPep~(·ot 
and Kennebec rivers, Maine, :rotroo; and miBccllancons co1Tection<' and addition~ in hydrograpliy arn1 lettt•ring 
upon various charts, Nos 8, !J, 14, 21, 71, :md 9.2; and is now engaged upon the sonndings of general coa~t 
cl1art No. 4, from Cape lfay to Currituck, 4001c,00• 

JJ;[r. Ogib•ie, mi;.edlaneous engraver, has completed the E'-and upon Savnm1Uh river, Georgia. 4 0 ~<io; 
San Pablo bay, California, soi\oo; and upon coast chart No. IOG, from Galveston bay to O,pter b.1y, 
'.rexas, sot>olf' 

1llr. Larigran, letter engraver, has finh:hed tl1e notes upon C!erln.r keys, Florida, ;; 0 ~ 00 ; tl1e sailing 
directions, and corrections in soundings on Happahannock No. G, (lower !:'heet,) ,, iitroo; arlditioual sonndi11g8 
on Washington sound, '\Vashington Territory, (new edition,)-:iu.?ooo; the outlines of lfarnstablc lwrbor, .Ma~s., 
:ioto-0 ; and some miscellaneous work. 

JJ;[r. Peterun, miscellaueous engraver, hlIB engraved the topography 011 Oesah;iw ~ounr1, < ;corgia, au-boo; 
(' s 18 
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the outlinee, eoundings, title, and gencrnl lettering on Petaluma and Xapa creeke, California, -30 koo; the 
soundings, title, nntei;, anrl ll'ttcring on Tonrnles bay, California, :;-u-h-0 ; and on lfarn~table harbor, Mass., 

21i koo; and mi~cellaneou!l work. 
lJir. Bartle, topographical cngran•r, l1as eompleteCI the topography upon St. Mnry's riYcr anrl FernanClina 

liarbor, Florida, ::>vi'i-.n); the dry ~and upon l\.oos hay, Oregon, 2 ui>uu; and upon Petaluma and Xur•a necks, 
California, :ioiruo; an(l some rnbcelhneons work; anrl is now engaged upon tlH~ wet simd of l'ctalum'l and 
Napu creeks, California. 

JJlr. JV. .A. Thompson, tnpogrnpl1ical engra,·cr, ha~ engravr~d tlw topl"igraphy npon St. Simon'~ Rmmd, 
Gf'orgia, 41,-irno; mid upon E&crimhia and Santa 2\f:nfa <le Gah·acz bay£, Florida, 30 /, u 0 ; and corrections and 
additions to the progres,i sketd1e~; and is now ('mploycrl npon Drakt:'s bay, Ualifurnia, :-,--0i'J 00, iu cugraviug 
a syst1•m of Ii ill curves or contour line>". 

11/r. Bnmrr, mi~c-ellaneon~ engraver, liae cngravl'rl the sane] and iopogrn]Jl1y npon Shoal water bay, 
WaE11ington 'l'crritmy, 80 ~Ou; a portion of the topography on Savannah riYcr, Georgia, 40 ~ 0 0 ; the sand on 

Hudson river ::\ o. 2, frorn ll:n·erstraw to l'oughkcqisie, ., 0 ~ uo; beRidcs progress sketches and miscelbncous 
work. 

_:_llr. Jl_lakring, mii'c<'llaneoni' engran•r, has engraved tlic topogrnpl1y, sarn1, title, notes, and lettering on 
Ooqnille river, On·gou, 1 -0 /ivli; th<> rnunrlingR, titl1', notl'S, and ldtl'ring on Koos l1ay, Oregon, ~oi'ruff; aud a 
large amount of work on progrcsB Bl;: etches, aml miscellaneous retouc l1ing and correcting. 

Jir. ;'-;"ip1', mi~c1·1laneous enµ-ravcr, was transferred to the printing· divi:iion during the greater portion 
of the year, on account of the g-reat pre~s of work. 

Siuce his retnrn to this di\"ision, in .Tnue, he has cngra-nrl diagrams of magnetic observations at Girard 
Colkgc, 1'hiladr•lpl•ia; "om<> "-ork on i1rngre~s 'ketches; and "the outlines, title, notes, and lettering on 
1\Iount Hope Lay, Rhode Island, 40Jtjo" 

illr. J. 0. 'I'lwmpson, mi:;edlaueous engTaver, has engraYed the topography upon 8t. Augustine harbor, 

J<'lorit1a, ,, otu<i; nll the trim1;;~tlation an cl lettering npon the; new progresH sketch, See. 1, (upper ~hl'.et,) 4 -,rn1
0 if!P 

and miRedlaueous work. 

Alr. B11rkle ha:; punehc>d the soundings on diagram expansion of drawing paper; on a bas~o of New 
London lrnrbor, as a qiccimcn; and on )fount Hope bay, Rhode hland; and has executed some mi8cellaneons 
work, and ha~ perfected himsdf in the practice of punching. 

lYir. Dan·s, apprei1ticc, ha:;; he1en em11loyetl 011 miscellaneous wOI"k ancl practice. 

List rzf mops, prclim£nary clwrts, and ,,l;dcltc.< Pngra1·rd or engra1:ing during t1U' yrar ending October 31, 
1862, arranged in order ef .sectimis. 

Numc. Scale. Dcscripti<·ll. '\ Hcmarks. 

---~-~- ------------ -----------:---/----
rrogre•~ >ketch",\," urprr "hcet. (new plat1·)-·-···--·------· 

Ih,. _ ... ____ ~ · ..:\.'' lo'\\' l' r i-- h (~et ___ ___________ . ___ . _______ . 

l»1>------ 4 'A'' h111 __ ._ .. ___ ---- ------ ---·------ ···---· 
Const d1art. No. 7, llhw:on'.!'18 hrty to Portla11d h:ulior, l\le _____ _ 
Conl't cha1t. No 8, 8t-g11in it-fand to Kennt:l•llH~pmt, Me. _____ _ 
Coa•t cba1t, ~o. 9. CaJ"' Kecldick to C'ttpc /\nn, Ma.,s .••• -----· 
Coa!'-t chiut. No. 10, ('ttpe Anri to l'lynwnth. Mass ______ ------
cioaFt chart, No 11, Plymrnlih to HJanbis, ~lass ... -. ___ ........... .. 
Kenncht>c 1-t.r1(i Sh€epscvt rivtrn~ Me ....... --------·-----------
Pottland h,rbor, Me ____ --·--------·-----·---··--·--- .... 
BAmstahle harbor. Ma .. %. ·--- ..... __ .•• __ • ___ ••• _. __________ ' 

Mount H"fl'-' liay, R. J _ .... ________ . _ -----· ______ ---· -----·' 
Salem harbor, Ma~s , (o,rrcctions 11wl a<lditiun>) _______ . __ . 

SECTION !I. 

ProgreRB sketch ~ew YQrk hay and Hudson liver. •. _ ......... . 

C<>ast<h:ut. No. 21,NewYorkllayandharbor. -·--··--- __ _ 
Hudson ri\·ert No. I, entrttrif·e 1o Hnveni.tra.w _ .. __ .. _ _ ...... _" ___ .; 
Hudson rh·er, No. 2, Havr·rstiaw to Pou14hke,-p,k. _____ , _____ _ 

1-400,000 
1-400, l;OIJ 
1-liOO, t100 
1-80,0011 
1-80,010 
l-80,000 
1-Rn, 0110 
1-80,0110 
1-40, {)(I() 

1-~0.000 
1-20, IJCIO 
1-40, 0110 
1-25,000 

l-100,000 
l-200,000 

1-811,UOU 
1-60,000 
1-IHr, 000 

! 
•! 

i 
i Sketch __ • __ • _ .. _ . _ .. ___ . _ i 

!::::::=~:::::::::::·::--: 
! Finished map and cha1 

!~:::::~~::::::::::::::·· 
!::::::~~-=:::::::::::::: 

FiniHheil C'hart -----. ___ .. 
Fini.•hed ba1 h''r chart _ •• _ 

. ____ . do. __ . : __________ _ 

Prelimimuy cha1 t. •• 
Fini~hed chart .. __ ... -· _ 

Engraved. 
Do. 
Do. 

Engraving. 
Do. 
Do. 
Vo. 
Do. 
Do. 
Do. 
Do . 

E11graved. 
lJo. 

E11graved. 

Engraving. 
Vo. 
Do. 
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List ef map.•, preNmi11a' y clwrts, and sketd1Ps, o/c.-Coutinuell. 

Name. 

SECTlOX UL 

Prof(ress sketch" C" _ ---- ----. -----------. ___ ---- ---- -- •. 
General coast chart. No. 4, Cape llfay to-Currit11ck -----------
Coast chart, Nu. 31, Chesapeake luy, No. l. 1,corrcclions and 

additions)_---------------------------- ____ ------------
Coaot chart, No. 32, Cbesapea.ke l.my, No 2, (corrections and 

addition").------------------------- _____ ------------· 
Coruit chart, No. :l3, Che.apeake bay, No, 3, {concctiom and 

additions) . _ ·-------- ____ ---- -------. ---- ------------ •. 
Coast chart, No. 35, Ch~·sapeal\e b~y, No. 5-----------· ··-- .. 
Coast chart, No. 36, Chesapeakebity, No. G •••• ------------
l'atnxeutriver, 111d., (lower sht>et) ---------------------·---
Potomac river, No 3, Lower Cedar I'uint to Indian Ile.id __ •• _. 

S.E.CTIO~ IV. 
Progre•s $ketch " D " ________ ..• ____ . _____ ... _ •• __ . ______ _ 
Coabt chart, No. 37, from Cape Henry to Currituck._._ •• _._._. 

EECTJON v. 
Progress sketch "E" _ ·--- ..... __ . ---- .•. _ ....... ---- ___ .. . 
Sapelo sound, Ga ••••• --·-···--····-------·-·-·----------
St. Simon's sound, G<l. ·-·-···------·----····---- ----------
Ossabaw sound, Ga •••• ______ ••. __ ••• ___ ..... _ ...... ___ .• ___ 

Savannah river, Ga ••••. ____ ---·-------------------------· 
SECTION YI. 

Pr"gress sketch "F," Florida peninsula __ • _ •. ____ . ______ . _ •. 
ProgreBs sketch "F," bi.,, Florida reefa o.nd J-.·y• ••.•• __ •••. __ . 
General coast chart, Ko. X, Key Boscaync to Marquesas kers. Fla. 
Coast chart, No. 70, Garden key to Lower Metac nnbe key, Fh . ., 
CoaRt chart, No. 71, Newfound Harbor key to Boca Grande key, 

Fla ••••••••• - .. _. - _ •• _ •••.••• __ . __ •• __ •.•• _ ...... _ ••••. 
St. Mary's river and lf•ernandiua harbor, l<'J•L ·----- ---- ---- ·< 
St. Augustine harbor, Fla •••• -- .. ---- ---· --- . --- - -- •. ____ .. ; 

~ECTIO!\ VII. 

Progress sketch "G" ---------------···· -·----·-----------' 
CoaRt chart, No. 81, Cedar keys to Ch>tssahowitzlm river, FJ,i. _.' 
Western part St. George's sound, Fla •• ____ --·---------------' 

SECTION YIII. 

Progrtlsssketch "H" -·-····-----··---------------------·
CoasL chart, 'J".'o. 92, western part of Mississippi sound, (additions l 

anc1 correct10ns) _ ----- ---- •• ---· ----·· -- • --- . ----- --- ••. 
Coast c:hart, No. 93, Lakes llorgne and Pontchartrain, La. ___ . _. 
Escambia and S:mta Maria du Ualvaez b<>ys, Fla ••••••••••••••. 

S.:cnox IX. 

Progrefs sketch "I"------_. --- ------- -----. -- - . ------ -- -- 1 
Coast chart, No. 106, Galveston bay to Oyster bay, Texas •••••• 

SECTION X. 

Progress sketch "J," lower sheet. •••• __ ••••• _-------- •••••• 
Progress •ketch "J," middle oheet__ •• __________ ... __ •••. - --i 
Drnke'R bay, Cal ••••••••••••• -----------·----------------' 
San Pablo bay, Cal. ____________ --------------------··----
Petaluma and Napa creeks, Ual.. --· -- __ •. -- . - - -- --- . --- --- . : 
'fomales bay, Cal. .••••. -------------- .••. ----------------! 

SECTION XL 
Progress sketch "K'' _ ---· ________ -- _._ ••. - . - •••• ------ ____ : 
Coquille Tive1·. Oregon.---- ••••. ----- -- ----. - - - . - -·- - - - - -· ·' Koos bay, Oregon _ ••. ________ .. ___ . ___ . _. _. ___ • _____ • ___ .' 

Washington sound, W. T., (new edition).------·-·-----·-----

M1SCELLANEOUB. 

Dc.~J;1·iption. Ileru.a1ks. 

----------- ------------ -------· 

1-400,000 
1-400, oou 

1-80,000 

1-80, 000 

1--80, 000 
1-~0.000 

l-80,000 
1-60, ll(HJ 
1--60, 000 

1-400,000 
l-80,000 

1-600,000 
1-')0, 000 
1- {IJ, 000 
1-30.000 
1-40,UOO 

1-1,200,000 
1-400,000 
1-4110, 000 

l-80,000 

1-80,000 
1--20, 000 
1-30,000 

l-G00,000 
1-80.000 
1-40;000 

l-600,000 

1-80,000 
1-80,000 
1-30,GOO 

1-600, 000 
1-80,000 

t-r.oo. (JOO 
l-6(10, 000 

l-4-0. 000 
1-50, 000 
1-30,000 
l-3U,OOO 

1-600.000 
1-10, 000 
1-20,000 

1-200,000 

Rketeh. ---- --· _____ ---· ! Engraycd. 
}'illi,hed chart _. _ _ _ _ _ __ Engraxing. 

Finished mop and chart _ _ Engr,i.n•d. 
• 

______ (10 ·--- ---- ---- ----

.••••• du .•.. -----------· 
__ ... ___ (lo ________ .... _-~----

______ do ____ .••. -------· 
Fioi"hecl chart _ ... _____ _ 

.••••• du .••••• ------ .••. 

Du. 

Do . 
Do. 

Engradng. 
Do.· 
Vo . 

Sketch---------·•------ Engraved. 
Fjubhc<l chart---------- EngTJ.Ving. 

Sketch . ___ .. ___ . ______ . 

Fini''""] diart __ ·-------
- __ ••• do .•••• _ •.•.. _ .... 
_._._.do __ ... __ . __ . ____ _ 
______ do ____ -------- ___ _ 

Sketch _________________ 

.••••• do.---------------
GeneTal coast cha.rt - - - ,.. __ I 

Coast map'!ind chrnt _ •• --; 

•.•••• do ________________ 

Finished chart -- - - - - --- -

1 

•••••• do .••. -- ••••. -----

Sketch.------. ___ -----_ 
Coast map anrl ehart. _____ 
Preliminary chart. __ . __ •. 

Sketch.-------_--·----· 

Coast m11p and chart-----
. ••••. do .•••••.... -----· 
Preliruiomy chart •..••• _. 

Engraved. 
Do. 
Do: 
Do. 

Engraving. 

Engr~ved. 
Do. 

Engrn.ving. 
Do. 

Do. 
Eogmved. 

Do. 

Engraved. 
Eog1·n.ving. 
Eugra.vcd. 

Engraved. 

Do. 
Encraving. 
Engraved. 

Sketch_ -- - • - - . ---- ·--., F.ngraved. 
Col\st nHp and chart. _ _ _ _ Eogr.i.viog. 

Sketch • - - • - ..... - ..•••. ' Engraved. 
, ...... do .• ----·--------- Do. 

Fir.ished chart ••• _. -----
" Fini•hed harbm· drn1 t ___ _ 
, _ ••• - • do .••• - •••• _ . __ .• _ 
______ do .••••...•..••••. 

Sketch-----------------
.••••. do •••••..••••••••• 
Fioishe<l chart---------
Preliminary chart - . _. _ •. 

Engraving. 
Do. 
Do. 
Do. 

Engraved. 
Do. 

Engraving". 
Engraved. 

D~agram magnetic horizontal intellsity obsrrvation~ _ ----------'-----·-·---- Diagram .• -------------
D~agram contiaction and expa.o•ion ofdrawiiig paper----------'---·--·-----· .•.••. d"-----· ---· -----· 
Diagram eclipse of 1860 _ ··---------·-------· .... ---------·!--·--------· ______ do ...• ------------

Engraved. 
Do. 
Do. 
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LIST OF COAST SrnvEY MAPS, PRELIMINARY CHARTS, AXD SKETr:HES, E:rnRAVED, GEOGRAPHICALLY 

ARRA:-; GEO. 

No. 1. 

2. 
3. 
4. 
5. 
6. 

7. 
8. 
~). 

10. 
11. 

l" ~· 

13. 
14. 

Li. 
10. 
17. 
lS. 

19. 
~o. 

~l. 

22. 

1. Li•t '!) mops and cliarts .engrarerl. 

Ilidnnoml' 8 i,;l::m<l, ~faine ............ : .................................... . 
N ewlrnrypmt harbor, :\la:;~adm~etts ..................•..•.......•........... 
lpf'wich :mcl Anni.-qnam harliorn, .l\las,rnclrnsettR ...................... __ ..... _. 
Roclqiort harbor ................... do ................................... . 
G louct·:;ter harbor .................. do .................................... . 
Sakm harhor ...................... do ................................... . 
Lynn harbor ...................... do ................................... . 
Bo~tou harLor, (new edition,) 185[) .... tlo, .................................. . 
Plymouth hm·bor ................... ao .........•.......................... 
\Vell11eet harbor .......... , ......... ilo ................................... . 

1'1·ovinc('fown harbor. - ...... - . - . - - - -ao. -. -. ---------. ------------. -. ------
Baes Uiver harbor .................. do ....•..............................• 
Nantnl'kct liarLor .................. do .................•........•....... _. 
Mu:;kc·gr,t channel, ~Iassachusetts, (new editio11) ............•....•............. 
H ymrnis harbor ........ do ............................................... . 
Harbor of Edgrntowu ... do ............................................... . 
Hnrbor of\\" ood'" Hole .. do ..•...............................•.• : • ......... 
Harbor of HulrneH's Hole arnl 'l'ar1iauliu Cove... . ........ _ .................. . 
llarlior of Ni>w Bedford, Maf'~ac11n~t"ttR ..................................... . 
Ge11era1 chart of the coaHt from Gay Head to Cape Henloppn ..........•.•....... 
Fid1cr's faland sollnd, Connecticut ........................................ . 
llarbor of New Lom1on ..... do ............................................ . 

1-20,000 
1-20,000 
1-20,000 
1-20,000 
1-20,000 
1-25,000 
1-20,000 
1-40,000 
1-20,000 
1-50,000 
1-50,000 
1-40,000 
1-20,000 
1-G0,000 
1-30,000 
1-20, 000 
1-20,000 
1-20,000 
1-40,000 

1-40,-000 
1-40,000 
1-20,000 

23. :Mouth of Connectieut river .. tlo............ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-20, 000 
24. Harbor of JS cw Haven ..... do ..•.. (new edition,) 1852........................ 1-30, 000 
25. liarborn of Black Hock and Bridgeport, Connecticut, (new edition,) 1852........... 1-20, 000 
26. Harbor~ of Sl1effie1d and Caukin'~ itJands, (new edition,) 1852......... . . . . . . . . . . 1-20, 000 
27. Huntington bay, New York................................................ 1-30, 000 
28. Oyster bay or Syosset harbor, New Y m·k.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-30, 000 
29. llarboni of Captain'~ islanil, east and west, Connecticut......................... 1-20, 000 
30. Hempstead harbor, Long Island, New York.. . . . . . . . . . . . . . . . . • . . . . . . . . . . • . . . . . 1-20, 000 
:11. }fart and City island, and Sachem's Head hmbor, New York........... 1-20, 000 & 1-l!l, 000 
32. Hell Gate ..................................... do.... . . . . . . . . . . . . . . . . . . . . 1-5, 000 

3:1. Coast chart No. 15, Loug hland souncl-east. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-80, 000 
34. Do ..... No.16 ..... do ...... do ..... mid<lle............ ....•........•.•. 1-80,000 
35. Do ..... No. 17 .... do ...•.• do ..... west .........................•..... 
36. Do ..... No. 18 ..... do ...... do ....• south coast, west .....•............... 
37. Do ..... No. 19 ..... do ...... do ........ do ..... middle .................. . 
38. Do ..... No. 20 ..... do ...... do ........ do ..... east. .................... . 
30. New York bay and harbor, and the environR of New York, Ko. 1 ................ . 
40. llo - .. - ........ do ...•.•...... do .......... do ...• No. 2 ....••..........• 
41.. Do ............ du ......•.•.•. do .........• do .•.• Ko. 3 ..•.•.•.••.•.•.•• 
42. Do ............ do ............ do .......... do .... No. 4 .............•... 
43. Do. - .......... do ............ do._ ........ do .... No. 5 . ..... _ ....•.•.•. 
44. l)o - - - - .. - •.... do ........•.• -.do .......... do ...• No. 6 ...........•.•.•• 
45. Do ............ do ......•..... do .........• do . . . • . • . . . . • . . . . . . • . . .•.•• 
46. J,ittle Egg harbor, New Jersey._ .......•........•......•.•....•.•...••.•... 
47. Coast chart Xo. 25, Delaware Lay and river, sheet No. 1, Delaware ............... . 
48. Coast chart No. 26, Delaware bay and river, sheet No. 2, Delaware, New Jersey, and 

Pennsylvania .........................•..... _ .............•.. __ .•. _. 
4,. Coast chart No. 27, Delaw1rre Lay and rivE'r, sheet No. 3 .................•...... 

1-80,000 
1-30,000 
1-80,000 
1-80,000 

1-30,000 
1-30,000 
1-:30, 000 

1-30,000 
1-30,000 
1-30,000 

1-80,000 
1-30,000 
1-80,000 

1-80,000 
1-80,MO 



 

No. 50. 
51. 
52. 
53. 
54. 
55. 
56. 
57. 
58. 
59. 
60. 
61. 

62. 

63. 

64. 
65. 
66. 

67. 
68. 

69. 

70. 

71. 
72. 

73. 

74. 

75. 
76. 
77. 

78. 

79. 
80. 

81. 
8'> 

83. 

84. 

85. 

86. 
87. 
88. 

THE UNITED STATES COAST SURVEY. 

Coast chart Ko. 31, Chesapeake bay No. 1, (upper series) ...................... . 
Do ..... Ko. 32 ...... do ... _ ... X o. 2 . . . . . do . _ .......... _ .............. . 
Do ..... l'\ o. 33 ...... do .... _ .. X o 3 ..... do .............•.............. 
I>o ..... No. 35 ... ... do .... _ .. Ko. 5, (lower series) ...................... . 

Patapsco river, 1\farylm1d ............................... __ ............... _ .. 
Harbor of Annapolis and Severn river, .Maryland ............................. . 
J\lomh of Chester Tiver ................ Jo ............. _ ....... _ ... __ . __ .'. _. 
St. Mary'~ river, Cornfield harbor aud Point Lookout, Maryland ................. . 
Rappahannock river, sheet Ko. 1, from I<'rederick~burg to :11oEs Xeck, Yirginia ..... . 

Do ......... sl1ef't No. 2, from :\Ioss Neck to Port Hoyal ...... cl.o ...... _ .. 
Do ....... - . sheet Ko. 6, from entrance to J)ecp creek ........ do ........ . 

York river, from entrance to King's cre<>k ....... : . o ••••• _ •••••••••• do. _ ...... . 
Do .. _ .from King's creek to \Ve:>t Point.._._ ....... __ ......... do._ ...... . 

PaEquotank l'iYer, North Carolina .......................................... . 
Coas• chart No. 40, Albemarle souml, Korth Caroli1m, west .................... . 

Do ..... No. 41 ........ do ....... _ . _. _ cl.o ...... east. ........... _. _ ..... . 
Beaufort haruor .......... - . - ............ do. . . . . . . . . . . . . . . . . . . . - ........ _ 
CapP, j<'P,,U rivPr, from Pntra11re to F1·ckral l'oint, North Carolin:i ............ _ ... . 

Do .. _. do ... from Ji'Pcleral l'oint to \Vilmington .... an._ .................... . 
Charleston harbor, South C:irolina, (new t•<lition,) l:'i5S. _. _. _ ......... _ ....... __ 
X ortl1 l~disto river - ... do ... - .... (new eclition) ........ - .................. •· . 
Ossabaw sound, Georgia .. - .•....... - . - - ............ - ........ - ............ . 
Sapelo "omuL _ .. do ................. - ...................... - ....... _ .... . 
St. Simon'~ sound, Brunswick harbor, aud 'I'urtle river, Georgia ........ - ........ . 
St. 1\Jary 's river and Fernandina harbor, }'loriila ...... _ ....................... . 
St . • T ohn'~ river, from entrance to llrown's creek. Flori<la ........... : .......... . 
St . .Augustiue harbor .. _ ......... - ........... - . do .... - ........ - .......... . 
Key 1Vest harbor and a1iproaches. _ ....... _ ..... uo ... -................ . 
Coast chart X o. 68, Florida reefa, Key Biscayne to Carysfort reef, Florida. . . . . . _ . 
Entrance to J>ensa.cola bay ........... _. - ............. - .................... -
Entrance to :\Iobile bay, Alabama ................ - ... - ..................... . 
Coast chart Ko. 90, :Mobile b;iy, Alabama .. - ......... - . - ... - ... - ............ . 

Do ..... Ko. 91, eastern part oL'lfississippi sound, Bonsecour's bay to Round island 
Do .. _ .. No. 92, western part of 1Ii""issippi sound, Round island to Chand island .. 

Cat and Sliip Island liarbors, lllississippi- ........... _ ......... - ........... - . -
Entrance to Galveston bay, Texas, (new Pditiou,) 1856 .................... - . - .. 
San Diego hay, ( lalifornia. _ ......... _ .•. _ ....... _. _ ............. - ........ . 
Entrance to San Fmncisco bay, California. - ............... - . - ...... - - . - . - - - - . 
Mare falam1 strait~ .. - ........... do. : - ........ - - . - . - - . - - - - - - - - - - - - - - - - - - - -

2. List if preliminary charts and sketrhcs engraved. 

No. 1. Alden's rock, Jtiainc .....................................................• 
2. Edgcmoggin reach, :Maine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... - .... 
3. ]{ennebec river ..•... do ................................ - •................ 
4. Portland harbor ..... do .............................................. - .. . 
5. Do ... _. (eommil5ioner's line,) 1\foine ................................. . 
6. York river harbor •.•.•...........•. do . . . . . . . . . . . . . . . . . . . . . . . . . . . . - .. . 
7. Portsmouth harbor, New Hampshire ..........•••...................... - - - .. 
8. Stellwagen's bank, (second ecl.ition,) Massachusetts ....................... - ... . 
9. Boston bay. . . . . .......•.•...•...... do .• , . . . . . . . . . . ......... - .... · · · · · 

10. Current chart, Boston bay .............. do ..•............ - .. - .. - . 
11. Minot's Ledge.... . . . . . . . . . . . ...... do ......................... · · · 
12. Sea-coast United States No. 4, south part of 1vfassacliusctt.s .......•..... · · · · - · · · -
13 .. Barnstable harbor, Massachusetts . .................. - ...... - ... · . · · · · · · · · · - - · · · 
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1-80,0UO 

1-80.000 

1-80,000 
l~SO, 000 

]-GO, 000 
1-60,000 
l-J0,000 
1-60,000 
l-G0,000 
1-GO, 000 
l-1;0, 000 
1-60,000 
l-G0,000 
l-G0,000 
1-80,000 
1-80,000 
1-20,000 
I-:rn, ooo 
1-30,000 
1-:30, 000 
1-50,000 
1-30,000 
]-30,000 
]-40,000 

1-20,000 
1-25,000 
1-30,000 
1-50,000 
1-80,000 
1-:io, ooo 
1-40,000 
1-80,000 
1-fW, 000 
1-80,000 
1-40,000 
]-40, 000 
1-40, 000 
1-50,000 
1--30, 000 

1-1000 
1-20,000 
1-30,000 
1-20,000 
1-10,000 
1-20,000 
]-20,000 

1-400,000 
1-175,000 
1-100,000 
1-10,000 

1-200,000 
1-20,000 
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14. l\antucket shoals l\Iusi'aclrnsett~, (new edition).... . . . . . . . . . . . . . . . . . . . . . . . . . 1-'.WO, 000 

15. TiJal currents, Nantucket shoab, ~lassachuscttB.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-300, 000 

16. Sow :rnd Pigs red .................. c1o ..... ·... 1-240, 000 & 1-20, 000 
] 'i. ::llount Hope lrn;·, llhode IRland. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . J-40. 000 

18. Ti<lal currents, Loug- I slnnd, Kew York. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-800. 000 

19. Coast chart No. 21, Kew York bay and harbor, New York............... . . . . . . 1-80, 000 

20. 1'11t rrwk and \V11y'~ reef... . ................. do ........................ . 
21. Hudson river Ko. l, from entrance to Haverstraw .. do .......... . 1-60,000 

29 Do .... Ko. 2, from Ila,·erstraw to Poughkeepsie, 'Kew York. . . . . . . . . . . . . 1-60, 000". 
:.!:J. Buttermilk channel ................................. do.... . . . . . . . . . . . . . . 1-5, 000 

24. neacon ranges. . . . . . . . . . . . . . . . . . . . . .............•. do. . . . . . . . . . . . . . . . . . 1-40, 000 

2Ci. Rmne1· sl10al8 anil Flynn's Knoll ... : ................. do. . . . . . . . . . . . . . . . . 1-40. 000 
2(). ChangP~ in Randy !look, NPw Jersey........................ . . . . 1-10, 000 & 1-40, 000 

27. Sea-coaf't, Velawarc, l\Iaryland, anrJ part of Virginia. . . . . . . . . . . . . . . . . . . . . . . . . . 1-200, 000 

2k. Udaware arnl Clwrnpcakc bay;;. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . ........ ·. . . . . 1-400, 000 

29. PatnXl'llt ri,·er, J\raryl:mr1, (upper shePt).... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-30, 000 

30. J)o ........ do ..... (low1.;r sheet)......... . . . . . . . . . . . . . . . . . . . . . . . . . 1-60, 000 

31. Chincoteague inlPt, Yirginia. . . . . . . . . . . . . . . . ............................ . 
"''> '-'-· Sea-coast of Yirgiuia and entrance to CheE<apcake bay ....................... . 
33. Jame8 river, (n1ipt>r Rlwet,) Virginia.............. . . . . . . . . .............. . 
~H. Rapp~rnnnoek river, No. 3 .... do ...................................... . 
35. Uo ....... Ko. 4. ••. do ......................................... . 
3G. l>o ..... Ko.5 .... do ......................................... . 
37. 'Yadiaprcaguc, ~Iachipougo, and Mctompkin inlet", Virginia ................... . 
38. Ship and Sand Shoal inlets. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .•..... 
;;f). Entrance to Cl1e8apPake bay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............. . 
40. Cape CharlcH mirJ vicinity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............. . 

41. Clwnystmw in li't . . . . . . . . . . . . . . . . . . . . . . • . . . . . ................ . 

42 . P1111gotPagm~ iulet. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........................ . 
43. . Fi~hing or 1Jonol10's battery, lllaryland ................................... . 
44. AlbC'marle f\onnd, :North Oaroliua . . . ........•....•....................... 
45. l\ orth J,;mding river, Virginia and ".\ ortl1 Carolina ........................... . 

4G. Diagram>< !:'bowing the effect of the wind in ele1-·ating and uepressing the water in 
Albemarle ~ound .. · ........................•.........•..•............ 

4•· I. IIattenUl shoal,;, North Carolina ...............•.............•........•..... 
48. Cap(o Hatteral' ...... clo.. . . . . . . . . . . . . . . . . . . . . . . . . . . . .................. . 

4!J. Hntten.is infot .•.... do ...... (fourth edition).. . . . . . . . . . . . . . . . . . . . . . .... . 
fiO. Ocn1cokc inlet ...... do ................................................. . 
51. Sm-l'.oa,:t. of Nmtli Caroliw1, from Cape Hatteras to Ocracokc ................... . 

G:!. '\Yimhk "hoal,:, Korth Carolina ...........•...•....•........•..•........... 
53. BPm1fort harbor ...... <lo ....... . 
D4. N(·w river and bar .... <lo .. . 

55. Fryi11t-:I>an shoal:; .... do .......................................... _ .. _. _. 
5G. Cap(• Fear river and ~cw inlet, N'orth Carolina.............. . . . . .......... . 
57. C~ulf Streain e:xplr>rations, 1853 ....... ........................ r ... ........ _ ...... . 

58. Diugrams, Gulf Stream cxploration8, 1853. . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 

59. Gulf Stream explorations, 1854 ................ · ........................... . 
60. Diagrams, Gulf Stream explorations, 1854 .......••.................•......... 

61. Gulf Stream explorations, 1855. . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... . 
62. Diagrams, Gulf Stream expforationB, 1859.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
63. ])o ..•.. do .......... do ...... 1860 ................................... . 
61. Gulf Stream diart, from 1845 to 18GO...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
65. Cape Roman shoals, South Carolina .•......................... , ........... . 
66. Sea-coast of the United States, No. H, South Oaroliua ....................... . 

1-40,000 
1-200,000 

1-40,000 
1-20,000 

1-20,000 
1-60,000 
1-40,000 
1-40, 000 

1-100,000 

1-80,000 
1-40.000 
1-40,000 
1-80,000 

1-200,000 

1-40,000 

1-120,000 

1-20,000 
1-20,000 

1-40,000 

1-200,000 

1-80,000 
1-20,000 
1-15,000 

1-120,000 
1-4.0,000 

1-6,000,000 

1-5,000,000 

1-5,000,000 

1-100,000 
1-200, 000 
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68. 
69. 
70. 
71. 
72. 
73. 

74. 
75. 
7G. 
77. 
78. 
79. 
so. 
81. 
82. 
83. 
84. 
85. 
SG. 
87. 
88. 
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"\Vinyah bay aml Cape Roman sl1oals, South Carolina ....................... . 
Do .... and Georgetown harbor_ ...... do.. . . . . . . . . . ................. . 

Bull's bay .............................. do ............................. . 
Comparativt> chart, Maffitt'~ channel, Soutl1 Carolina, (11cw e<litiou) .. 
l\f1ltntt's cliannl'I, sections, South Carolina. . . . . . . . . . . . . . . . . . . . . . . . . . .. 
Romerly marslu-'s ............. do ...... :. . . . . . . . . . . . . . . . . . ............. . 
8aYan11ah riYC'l" entranc~, (-.fcorgia.· ... ................................... . 

Savannah city, front aml back rivers, GPorgia. . . . . . . . . . . . . . . ........ . 
SaYannah river ...................... do. . . . . . . . . . . . . . . . . . . . . . . . . . .... . 
Dohoy bar and inlet .................. do. . . . . . . . . . . . . . . . . . . . . . .... . 
St. Simou',.; sound and Brunswick harbor .. do. . . . . . ......................... . 
St. Andrew's ~hna 1 . . . . . . . . . . ..... do . . . . . . . . . . . . . . . .. 
St. J\lary'~ bar ancl Fernandina lmrbor, :Florida, cornparatiYc chart ............. . 
l\fosqnito inlet. . . . . . . ................ do. . . . . . . . . . . . . . . . . . ........ . 
Cape Cafiaveral... . . . . . . . . . . .. do..... . ........ . 
Florida reefs. . . . . . . . . . . . . . . . . . . . . . . . do . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
Turtle harbo1·. . . . . . . . . . . . . . . . . .. do . . . . . . . . . . . . . . . . . ......... . 
Jleacon:5 on Flmida recfa. . . . . . . . . . . . . . . do ........... _ ................ _ .. . 
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1-100, 000 
1-40,000 
1-40,(1()0 
1-5,000 

1-10,000 

J-:rn. ooo 
1-:.!0. 000 

1-40.000 
1--Hl. 000 

1--10.000 

l-G0.000 

1-~0. OlJ(I 

1-JO. 000 
1-fiO. OCJO 

1-200,0llO 
1--10, 000 

Cofliu's Patches .................... do...... . . . . . . . . . . . . . . . . . . . . . . . . . 1-:!0, 000 

KPy m~cayne, Cape Bable and bases ...... do.... . . . . . . . . . . . . 1-GO, 000 & 1-400. 000 
Legan' anchorage...... . ......... do...... . . . . . . . . 1-20. 000 
Key \Vest harbor, (second edition) ...... do.... . . . . . . . . . . . . . . . . . . . . 1-100, OUO 

89-94. Do .... tidal diagrams ... - ........ r1o... . .. . . .. . .. ..... . 
D5. Re bee ca Fhoals ........................ do. . . . . . . . . . . . . . . . . . . . . . . . . 1-GOO, 000 
%. 

rl7. 

98. 
9!). 

100. 
IOI. 
102. 
L03. 

104. 
105. 
106. 
107. 
108. 

109. 
110. 
111. 

112-121. 

122. 

123. 
1~4. 

Reconnaisrnnce of viciniry of Cedar kc:p .. do .................. . 
Channel Ko. 4, Cedar kPJS .............. do. . . . . . . . . . . . . . ............... . 
Cedar keys and approaches, (rH'w edition) .. do ............................... . 
Ocilla river. . . . . . . . . . . . . . . ....... c1o ......................... . 
St. 1\lark'8 bar and channel ............. do.... . . . . . . . . ................. _. 
1\Iiddle or main and western entrances, St. (;rorgr's sound, l'lori<la ............ . 
Eastern part of St. George'::; sout1d. . . . . . . . . . . . . ........ <lo. . . ........ _ .. . 
\Vest.em. . do ..... _ do . . . . . . . . . . ................... do ............... . 
St. Anclrew's bay.. . . . . . . . . . . ........................ do ............... . 
Escambia and Santa :Maria de Gah-aez bays ................ do .............. . 
Sea-coast of part of A1'tbama and .:Uis~is::<ippi .......................... __ ... . 
l\fobile bay, (Recond edition,) Alabama ..................................... . 
Horn Island 1i11ss anrl Grand bay, l\Ii:;sissippi. . . . . . . . . . • . . . . . . . . . . . . . . . . . .. . 

Do ... _ ... (new edition) ....... do. . . . . . . . . . . . . . . . . . . . . . _ .......... . 
Pascagoula ri vcr .................. do - .................................. . 
l~iloxi hay. _ . _ ... - .... - .... - . - ... do ........ _ . _ ............. _ .......... . 
Cat. isLmd tidal diagrams - - ... _ ... - . do .... - ..... _ - - .. - ........ ___ . ___ .. _ . _ 
l'nss Cl1ristian ...... ; ......... _ ... do .. _ ...... __ . __ . _ .... _ ..• __ . _. _ ... _ .. 

Delta of the J\[i8sisRippi, LoniRiana. __ .. _ ....... _____ . __ . __ .. _ .. __ . _ ....... . 

Pnssca l'Outrc •........... do ..•.•.•... _ ..... -- .•• - .........•.•.•.•..... _ 

1-300,IJOO 
1-30, ouo 
1-50. 000 
1-.20.000 
J-.HJ. 000 
1-SO, 000 

1-10,000 
1-40, 000 
1-40, 000 
1-30,000 

1-:WO, 000 

1-200,000 
1-300,000 

1-40, 000 
1-20,000 
1-40, uoo 

1-40,000 
1-60,000 
1-20,000 

125. Gulf of Mexico, with profiles of <lccp-s~-i soundings, (new edition) .....••........ 1-2, 400, 000 
126. Baraturia bay entrance, Loui8iaua .. - ..... _ - ..... _ ... - ..... - .... _ .... __ ..... 1-30, 000 
127. Pai;s Fourchon ............ do •..... _ .... - ............................. _.. 1-10, 000 

128. Timballie1· hay entrance .... do •.•••.......... - ...•...•.•.•.•••.•• _........ 1-20, CJUO 
129. Isle Dcrnierc or Ship Island shoals, Louhiiana. _ ... _ .... _ .........•... _...... 1--SO, 000 
130. Atchafalaya bay ..... _ .............. do ................ _ ........ _ ... _.... 1-50, 000 
131. Entmncc to Vermilion bay and Calcasieu river, Louisiana............. 1-30, 000 & 1-40, 000 

132. Sabine Pass, 'l'exas .......... _ ........... _ .. ___ . _. _. _ ....... _. _. _. _·. _. _.. 1-40, 000 

133. Sea-coast of 'l'ex1IB, from Galvei<ton, south ......................... - ..... - .. . 

134. Sea-coast of United States, :No. 31, part of Texas ................... - .... - · - - · · 

1-200, 000 

l-200,000 
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No. 13.''i. Ran Lni~ Pas;:, Texas ................................... __ ..... _ .... _ ... . 

13G. ~\rausas Pass, (second edition,) Texas ..................................... . 
1:37. Entrance toBrazosriver .....•.. do ...................................... . 
138. Do ..• to Ui<J Grnndc river .... do ...................................... . 
139. Diagrams of heights and luni-tidal intervals.of diurnal and semi-diurnal tides in the 

Gulf of l\Iexico ................ - . _ ......... _ ........................ . 
140-141. Co-tidal lim·s, Gulf of :llexico, (2 plates) ........... ; ........................ . 

142. Type curves ...... do. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... . 
14.3. \Vintl curves, Cat islancl . _ ... _ . _ .... _ ......... _ ..... _ ................... . 

144. Al<1en's rcconnaissnncp, western coast, lower sheet, San Francisco to San Diego, (new 

1-20,000 

1-30,(100 
1-10,000 
1-20,000 

(•(lition,) Califomia. _ .. _ ......... _ ................. - - ... - - _ ........... 1-1, 200, 000 

14.'). Cortez bank............................................... 1-100, 000 & 1-1, 200, COO 
14G. Snn lli£•go entrance, (new edition,) California .......... - .... - ....... - 1-150, 000 & 1-25, 000 

147. Geological map of San Diego ........ do ......... _ ... - . _ .............. , ..... 1-1, 608, 000 
148. Cntalina harbor ................... do.................................... 1-15,000 
140. Ran Pedro anchorage and Yiciuity of Santa Barbara, California......... 1-20, 000 & 1-40, 000 
150. Anacnpa island, (.,ketch,) ...........•.•............ do ....................• 
1.51. Do ... _ .. and c-a st end of Santa Cruz island ..... do. . . . . . . . . . . . . . . . . . . . . 1-30, 00 0 
152. PriHoner's harlior, Cuyler's harLor, and north anchorage, San Clemente islancl, Cal-

ifornia...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 1-20, OQO 
153. Santa Barbara, California ...... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1-20, 000 
15-i. Eastern entrance to t-iant;i Barbara channel, California......................... 1-80, (JOO 
l{i;';. San SimPon, S:mta Cruz, San Luis Obiepo, and Coxo harbors, California 1-20, 000 & l-'10, 000 
l;i6. Point Conception ..... _._ ..... _ .......... _ ....... _ ......... do ...... _._... 1-40, 000 

lii7. Point Pifio~ ............................................. do............ 1-:W, 000 
168. l\Iontcrcy harbor .......................................... do............ 1-,10, 000 
J;)!l. J\Ionter!'y lwy. _ ..... _ ............. __ .............. _ ...... do .. __ .. _ ... _. 1-GO, 000 

160. Geological mnp of :i\Iontercy ................................ do............ 1-150, OCO 
161- Santa Cruz and Ann Nue.-o harbors .. _ ....................... do 1-1, 200, 000 & 1-40, 000 
162. t-ian l'cdro harbor ..•....... _ ..........•.......•..........• do ...........• 
Hi~l. Entrance to S:m Franci~co bay .•............................ do ........... . 
164. San Francisco city, (new edition) .........• _ •.......•.......• do ........... . 
165. Geological map of San _Franci~co ............................. flo ........... . 
16G. South _FaJTallonc island .................................... do ........•.•. 
167. Tidnl diagrams, Hin con Point __ ... _ ...................... _ .. do ....... _ ... . 
168. l'ulgas base .....•........ _ ..........•.•.................. do ........... . 
lG~I. San Antonio creek .......•................................ do ...........• 
170. Petaluma and Napa creeks ................... _ ............. do .. __ ....... . 
171. AlJen'R reconnaissance, westcn1 coast, middle sheet, San l!'rancisco to Umpqua river, 

California and Oregon ...........•.....•.......•.•. : ................•. 
1 72. J\IcArtlnn-'8 reconnai8sance, western coast, from l\lontcrey to mouth of Columbia rivPr, 

:;hp1•t },; ()_ 1, (third ea ition) .•.............•............................ 
173. McArthur'~ reconnaissance, western coast, from Monterey to mouth of Columbia 

ii.ver, sheet No. 2, (third edition) ..........................•........• · - -
17 4. JHcArthur's rccouuai88ance, weetern coast, fronl' Monterey to mouth of Columbia 

rive>r, Pheet No. 3, (third edition) .. _ ................................... . 
17 5. Alrlen'" rcc.onnaissance, we,.tern coae-t, northern sheet ........................•• 
176. Point Reyes and Drake's bay, Californin ...............•.................... 
177. Drake's bay .................. do ................... _ ................... . 
178. Geological map of Point HPyeB .. do ....................•.............•..... 
179. Tamales bay ................. do ...... _ ... ___ ...............••.......... 
180. HumLoltlt bay, (new edition) .... do ................ _ ......................• 
181. Trinidad bay ................. do ......... _ . . . . . . . . . . . . . . .............. . 

1-20,000 

1-400,000 

1-10,000 
1-150,000 

1-400,000 
1-20,000 

1-30,000 

1-1,200,000 

1-1, 200, 000 
1-40,000 
1-40,000 

1-30,000 
1-30,000 
1-20,000 



 

No. 182. 

1S:3. 
184. 

185. 
186. 

187. 
lR8. 

18D. 
HJO. 

101. 
192. 

l!J3. 

HlJ. 

105. 
196. 

197. 
1 ()8. 

199. 
200. 
2U1. 
202. 

203. 

204. 

205. 

20G. 
2U7. 
208. 
200. 
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Shelter Con, ~rcnCloeino City, Cr0ecent City harbors, and Port Orford, or Ewillg 
harhor, California arnl OrPµ-<m .....•.......••..............•....•....... 

CrP<'CPnt Cit_:· liarhor, California .......................................... . 
Cm] nille river, Ort'g·ou ................................. _ ......... _ ....... . 
Koos Lay ...... do .....•......................•......................... 
l'rn]lf!111t riYcr .. clo .......................... _ .......•................... 

1.Ionth of Columbia river, Oregon, (:<C'cornl edition) ................... _ ....... . 
Do .. _ . _ .... do ....... do ...........•... _ ........................... . 

Entrance to Cnlum hia ri,·rr. do ...... _ ........ _ .................. _ ......... . 
Tith! dia8-rami', ItinC'Oll Poi11t, Sau Diego and Astoria, California and Oregon .... . 
Cnpe UisRppointment. \\"al'hinµ-ton Territory .........•......•........•...... 
Shoal"·ater l>ay, \\"ashington Territory .................................... . 
Alden's rccnnnai~sanrP, "·estrrn coa,t, from Grny's lrnrbor to Ac1miraltT inlet, ,,~aS'l.1-

14.?J 

1-:20. 000 

1-20,000 
l-J0,0(10 

1-20,000 
1-:!0, or10 

1-40, 000 
1-:200. 0111! 

1-40, ()()() 

1-20,000 

1 so, 000 

ington TPrritor:-.. . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . 1-(iOO. OUO 

GrcuYille lrnrhm, \\"a~liington Tt>rritrir:· .. _ ... _. _____ .. ___ . _. ___ . _ ... ___ .. _ _ J- 2 r1, 000 

Cape Flattery :ind :'\ (~L·-ah harbor, \\"ashingtou Territory .. _... . . . . . . . . . . . . . . . . ]-JO. OUO 
False Thmgeuess ................. _. _ .. _. dn .. _ ..... _. _ .. _ ....... _.. . . . . . . 1- :JO. 000 

:\pw DnngcnesE ....... _ ................. do...... . . . . . . . . . . . . . . . . . . . . . . . . 1- 4 0, OilO 

\Yw•liingto11 i;onrn1, (new edition) .......... do ........ _.......... 1-200, 000 & ]-!JOO, 000 

Port TownshPnrl ...... du .........•...... (lo ..................... _........ J--Hl, ()(I() 

Duwrnni~h Lay and Seattle harbor .......... do.............................. 1-10, ()(Ill 

Smith'~ or Blunt'~ islarn1 .......... _ ....... r1ll. _ ..... _ ..................... . 
Pm·t L11dlm1· ..••...........•.•..•...... <lo ......•...•................... 
l'orl U:nnhk ........................... r1o .... _. _ .... __ ................ . 
(°')Iympia lrnrlior ...•••••.•.•.•••••.•••••• c1o .••....••••.•....••••••.•.•••• 
St(·ilaeoom harhor. . . . . . . . . . ............ c1n ••.•.•.•.•.•..•...•.•••.•.•••• 
Bdlingham Lay ....... _ ................. do ............•.•...•.......... -

Blnkdy harlior .... _ .. - ....... _ ......... do ......... - _ ..... - ............ . 
f;(,mi-uh-moo l)ay ... _ .................... clu .•.•.. __ . _ •......•••..•... - ..• 

Base ap1iaratu~ .......•..........................•.........••.•.....•..• 

J-20, ouo 
1-:20. illJU 
1-20. 000 
l-2U, OOCI 

1-30,0llO 
1- Hl, 000 
1-1 ll, 0(10 

1-30.UOO .. 
210. Co-tidal liueR, Atl:u1tic coa;;t .•..••••. _ •.....•. _ ...•• ___ ...•..• _. _....... 1-J 0, 000, 000 

211. Do .... Pacific coast.............................................. 1-10, UOIJ, 000 

212. Self-registering title-gauge ......••................ _ .................... - -
213. Oravcn's current iudic.ator .... _ .•........ _. _ ...............•.••......... - . 

214. Crm·en's specimen Lox for dee1•-Eca sounding~ ........................... - . - -
21.5. Mitchell's sea-coast ti<lP-gauge .............. _ .................. _ .......... . 

216. FigUl'eS to il1ustrate Appendix No. 33, 18;).t .. _ .........•.......•........•... 

217. Dingrams of Eecnlar vari:1tion of mngnetil' r1i11, Atlantic coaEt .................•.. 
218. Diagram:-; of Rf'cular rariatin11 in magnetic tkdiuaiion, 1855 ...................•. 
21!:1. Lines of eqnnl mngiietic declination .......•........••..........•.......... - . 1-1, 500, 000 
220. Boutelle's sc11ffol<l for station~. uml 1''arky'~ signals .. __ ....................... . 

221. Boutcllc's nppamtus for mmsuring prelimi1mry b1rnes ...•••.....•.•............ 
222. Diagrams to illustrate earthquake waves at San Di0go anr1 San Franci:<co .... _ ... . 
223. Diagrams of secular Yariation iu magnetic d('elination. 18.56 ................... . 

22,L Sand1<'s ga~-pipe tripod .................................................. . 
225. Ramls's specimen Lox for deep-sea soundings allll rcvoldng hcliotrnp(•s .......... . 
226. Ilfap of magnetic Jcclination ............................................. . 
227. Map of rn:ignrtic dip and int0mity .................. _ ....... _. _ ........... . 
228. Apparatus for me!L9urini; minor bases ...............•....................... 

229. Polycouic development. of l'pherC' .......................•....... - ... - · - - - - -
230. DiagramB illustrating telegraphic matholls for difference of longitnr1<' .... : .. - . - - • · 
231. Diagram~ showing injury to boiler of 8tci1mer Hetzel. .•..•...... - .... - - - - · - · · · 

232. Project limit~ for charts :!Tiu\JGri and 4611l6 uu. - - .. - - - .. - - - - · · · · · - · · · · - · · · · · · · · 
233. Diagrams of windl' of the western coast. .................. - - - - - · · · · - · · - · - - · · 
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No. 234. Diagrams illustrating lo;:s of magneti~m- - - - . ___ - . - _ - . - ... - - .......... - . - ... -
235. Apparntn>" for rrH»ll'nring prelimiuary lm~e lines __ ........ - .. - - ........ - ..... . 

23G. Treucliard's tide-gange .. - .............. - . - - ............. - ... - ........ - - . 
2:n. ~Iitc11ell':• tide-gauge ..... - ........... - . - . - . - . - ..... - - - - .... - ............ -
2:38. Diagrams illustrating the descent of sounding weight and line in deep-sea so1mtling~ .. 
239. Project limitO< for fini>'h(•<l map;.; sui'nru on the Atlantic and Gulf coasts ... - - . - - - - -
240. Three Bketches illustrating the ;:;uperintendent's paper on currents near Samly Hook. 
2!1. Diagrams of magnetic and meteorological ob~ervations at Girard College, I'hila<lel-

pl1ia, in 18+0, '41, '42, '43, '44, and '45 .....•............ ---·-· ........ . 
2-12. Diagrams of obs1·rvations for temperature, wind, and atmospheric pressure, made by 

Dr. E. K. Kane, l'. S. K., at Van Remsdaer harbor in 1853 and 1855. - .... - . 
213. Linc·~ of Pqnal magnPtk Yariation for l8;j8 .. - . - •.....•........ - . - .... - .. - ... . 

244. Trowl.-iclge's imprnYed de.-.11-~f~a ~onn<ling apparntus ..... - .•............. - ... . 
240. ~litd1ell't' sub-currpnt aniarntu~ and form of pile for !.\ca structure ........... - ... . 
;!56. Sketeh "liowi11g· tltl' prugre88 of the Coast StlrVPY to 1862 ......... - .. - ........ . 
:d 7. Plan of magnrtic observatory ut Key 1Y c;;t. ... - . - ...... - . - ...... - ....... - .. . 
248. Diagrnm8 8howing result;; of rnag11f'lic oh;;cn·ations at Key \Yest - .............. . 
!.!Jfl. Jlitc11t'll 0s "Pl'cimcn cup and Gillis's dividers ...•.........•...... - . - .... - .•. - • 
2ii0. lliagram illustrating phenomena of the solar eclipse of July, 1860. _ ... - ..... - ... 

2G 1. Dia~ram ill nstrnti11g the results of experiments 011 the expansion of drawing paper .• 
252. Diagrams of magnetic and metemological observations at Girar<l College, l'hila-

phia, 1 R62 - .. _ . _ .............. - . - ....... - . - . - ......... - ......... - .. . 
253-275. Progress sketches ........... - . - - .... - ...... - - ...... - .•...... - ..... - .•.•. 

Report ef llfr . . George lliathiot, in cliarge ef tlie Electrotype and Photographic Division. 

COAST SvRVEV OFFICE, TVasltington, October 1. 1862. 

I re~pectfnlly present the followir1g report of the operations of the Electrotype and Photographic DiYision 
sincr October 1. 1861. 

By the electrotype proc.ess we have made forty-three plates. Of this number twenty-seven were "altos," 
OT moulrl~. and ~ix!Pen were "l1assos," or duplicates of engraved plates. 

The efoctrotype work in this office is now conducted with so much facility, certainty, and regularity, by 
mr:rnR of the im11roved apparatus which has been introduced from time to time, keeping pace with tlie 
progress of physical 13cience, tliat there now remains but little experimental intereE<t in the work. Improve
ment iu the proce~s hus ceased to be made, from the perfection attained ; but experiment lrns, nevertheles~, 
continued. The' great. impro,·pment in the carlJOu plate8 employed for telegraphic batteries has induced me 
to te~t the prncti<"ability of employing these plates for the negative plates of our galvanic batteries. The 
experiment ha~ slwwu that the imbBtitutiou would be practicable, though not advantageous. - I find a cm·bon 
J>latc possP>ses ahout om:-half the energy of a silver plate of the same extent of imrface, but that it has several 
"working" advantagPs OYt'r the latter. Tlic first of thc8e is in the exemption of the carbon from that liability 
of the siln·r to get amalgamated by the mercury on tbe zinc platt>B, which is not only a cauBc of great expense 
and annoyance, but completely prostrateli the electrical action of the plate. 'l'l1e carbon appears also to be 
free from the deposit~ of copper and other hase metals incidentally present in the batteries, which sometimes 
coat the silver 11late8 anrl decrPase their action. This last peculiar advantage of the carbon is probably owing 
to the porosity of the plate, by which the deposited metal is dissipated over a very large surface, and its action 
thus destroyed. But that the deposition really takes place, though rendered inactive by its great distribution, 
ii> shown by the fact that, with a Btrong metallic solution and long-continued action, the deposited metal at 
length appear:3 on the ~nrfaee. In tltis way I completdy silver-plated a carbon plate; the silver was, 
however, all dissol vcd off again in the course of a couple of days by the action of the cyanogen retained iu 
the pores of the plate. I also find that tlie carbon plates, as well as the silver plates, can have their action 
advantage.onsly incr~aied by platinizing. 



 

THE L'"XITED STATES COAST SVRYEY. 147 

During the y<'ar occasion has been taken to renew entirely the l)]atinizcd 8i1Yer a~ well as the zinc 
plates of the batteries, and to put the electrotype apparatus in complete order ; it is now more effectiw than 
it has been at m1y former time. 

Tl1c photographic rt:'d~1ction of the plane-table sheets of the tmr\'f'}' lias continued in succcs,ful opcrntion, 
and maintaius that high importance and utility wl1ich I am10u11e1.ed for it in m~, la~t annual rqiorL The 
number of sl1cet~ rcducPd has inch·ed fallen off, from the cffcl't of the current war on the operations of tl1e 
survey, bnt this falliug off in our own ap1iropriatc wol'k has been more than m~tdc up liy 11l10togra1ihs for our 
army, That facility which photography present~ fo1· rapidly copying has caused tl1i~ divi~ion to be Lusy in 
multiplying important plans, maps, ancl reconnaissances connected witl1 the operation:' of our armic;; in the 
field. During the year we have photogr:q1hecl forty-four sepltratc miEtary map,;, ancl furni~hed fh·e hundred 
and sixty-two copiPs of the same. Of the value of these maps, and their aid in the prosecutic•u of the war, 
my position or information docs uot enable me to judge. I (fo know, howPYer, that if these iihotographe were 
of aid to our commanding generals, tltP country is indehtecl for that aid particularly to tlll' Hu·vey; for it is 
only by the J>erfrction of tlw 1ihotographicc apparatus and method~ of tl1i~ office tliat those large and detailed 
military maps could have heen photographed as re(1uired. 

Tlie photogn111liic art has lately been enriched liy thP production of a 1ww form of lens b~- our 
countryman, !lr. C. C. Harrison, the well-known working optician of New York. I have LPen so fortunate 
as to procure from Mr. Harrison the very first le1rn of thi,; manufacture, but the· fow week~ that I ha\-e had 
it in hand have not sufficed for me to test all its qualities as I coulcl wi:<h for a definite statement to aceornpany 
this report. I ts superiority, however, over all other forms of lent<es I find to be eompicuoui', and immediatdy 
strikes the observer. Its angle of visi011 is rnrprisingly great, with a very flat field; it also bear:" more light 
and has a better defining power than other lenses. 1Yith this improved lens I expect to greatly increase the 
utility of our iihotogra11hic operations, hy Leiug able to make single pl10togra11h,; of thirty indies square, if 
not greater. 

During the year I have paid much attention to the new art callC'd photo-lithograph:r- The result of all 
my observations has been to confirm me in the opinion which I formerly expressed, tliat t11i,-. proces~, as at 
present known, is too coar~c and mechanical in its nature and uncertain in practice to be of practiced sen:icc 
in copying maps or drawings possessing any fineness of ontli1w 01· cldicacy of finish .• The UC\I' lens of which 
I have spoken al1ove will, howe\'er, enable us to obtain such negati\-cS a~ will do away with much of the 
uncertainty which attends the process. I will, therefore, again endeavor to apply 11hoto-lithography to the 
coarser maps aud drawings of the survey. 

During the year I have been assi~ted by Mr. D. Hinkle, with his usual industry and fidelity. 
'l'ables of the electrotypes and photographs"Produccd during the year are appended: 

List ef plates electrotyped in "Alto." 
Name of cho.rt. ND. made. 

Coast chart No. 14, from entrance to Buzzard's bay to Block i&lnml - .... - .. , .. - . - - - , 
Coast chart No. 13, from Mnskeget channel to Duzzard'F bay .. - ....... , .......... . 
Coast chart :Ko. 12, from lUonornoy to Hyannis ............. - , ... · - , .. , , .. - - - ... -
Coast chart No. 40, .Albemarle sound .......... - . - - - .... , , ... - - - . , ..... - ... - - - . 
Shoal water Lay .. _ .. __ ........ __ ....... , - . - . . . . ........ - . - ....... , . - .... · -
Chesapeake bay, No. 1 ................. - ..... - ....... - .... - . , - ..... - ..... · · -
Chesapeake bay, No. 2 ........... - ...........• - - ... - ... - . - .. , - ... - - - - . - - , - ·. 
Chesapeake bay, No. 3 , _ .... - .....•...................... - - - .. , .... - . - - .. · · -
Coast chart No. 106, Galveston bay to Oyster bay ... , ...... - ............. - ..... . 

Salem harbor .•....••........ - - . - ... · · · · - · - - - · · · · , - , - · - · - , · · · , - - - · - · - - - · - - · 
St. George's sound ....•• - ......• - •.......• - •....... - .....•... - .. - , · - - - · - , · · · 
Geuernl coast chart No. III, Gay Head to Cape Henlopen ....•.•..... - .....• - . , ... 

Lake IIuron ......... - ..........•.•.•... - . - - - .......... - - . - , .. , · · , - · - - - · , · · 
Barnstable harbor .. __ ..... - . - - . - ............ - . . . . . . . - - - - .. · · · · · · · - - · - · · · - · 
New Yo1·k bay and harbor ........•....... - . - - - , · ·. · - · - · - · - · · · · · · · - · - - · - - - , · · 
Escambia and Santa Maria de Galvaez bays - ..... - - .. - . - . - , . · - - • · · , · · · · · · · - · - · - -
Coast chart No. 68, Florida reefs .. - .......... - . - . - . - . · · - · - · - · · · · · · · · - · ·, · - - · - · 
O:osabaw sound ...••.•••.....••..• - ...... - - · - - · - · - · - · - · - - - - - · · · · · · · · · · · · · · • • 

1 
1 
1 

1 

1 
1 

1 

l 
l 
1 
l 

I 
I 
1 
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Name of chart. No. mndo. 

Entrancf'. to the Rio Grande .. - .. - .................. - . - . - . - .................. . 
Bu1l's bay_._ ........................................ - . - ................. - . 
Drak;·'~ 1my . - .•. - ............ - . - . - .... - . . . . . - ...... - ... - .... -~ - - ....... - . 
Preliminary sea-coast chart Ko. :H, Tcxa~ ............ - . - . - .................. - .. 
Do hoy bar ancl inlet. ........• - ...... _ ............. - ....... - . - ............. - . 
'\\"i11ynh bay ancl Cape llonrnn shoals ........... _ ...... _ .... - . . . . . . . . . . . . . . . . . . l 

Coast chart Xo. 40, .Alliemarlc sound ... _ ............... - ...•................ - . . I 
Mi~siEFippi sound, midtl.le part ..... - . - _ ................... - . - ............... - . l 

List 1?f ]'latcs declrotypcd in "Basso." 

Const chart Xo. 40, Albemarle sound . - . - . - ............. - - ..... - - - .. - ........ - - 1 
Preliminary srn-coaPt chart Xo. 31, Texao ............... - . · - - . - ..... - . ·. - .... - - - l 
Mississippi somu1, middle part ....... - ... - . - - - . - - - ....... - . - . - - .... - - - .. - . . . . . 1 
Coast cbart Ko. GS, Flmida rcefo ..... - ......... - . - ......... - .• - . - ..... - - ... - . . 1 

Coast dinrt Ko. -11, Aluernarlc sound .. - . - . - ................... - - - - . . . . . . . . . . . . . l 
>;<'W London hnrbor - _ - .................. - . - ... - . - .. - - . - - . - . - .. - - . - - . . . . . . . l 
ChcEapcake bay, ;-lo. l .... - ................... - . - ... - ......... - ....... - .. - . . 1 
Chesapeake bay, X o. 2 .................. - .... - ........... - - - - - . - . . . . . . . . . . . . 1 
Chesap<:ake 1iny, ?\o. 3 .... - ..... - ...... - .. - ... - .. - .... - .... - .. - . - . . . . . . . . . . . 1 
York Tfrcr entrance .. _ .. - ............... - - - - - ....... - - . - ..... - - - - - . - .... - . - . 1 

Salc'm liarhor .......... - •. - ....... - ..... - ... - .. - . - . - - - .... - . - . - - - - - . - - . - . . . l 
St. Gt>orgr"s souncl ............ - ........ - - . - - . - . - ... - .. - - - ... - .... - . . . . . . . . . . 1 
General coast chart Ko. Ill, from Gay Head to Ctpc IIe11lopc11 ... - . - . . . . . . . . . . . . . . 1 

Barnstn\Jle liarbor ......... - ............ - ... - - ..... - - - ....... - . . . . . . . . . . . . . . 1 
Lake Huron ............................... - ......... - .... - . - . - ......•. - . . . 1 
New Tork liay an<l lia1·hor _ .............. - ..... - . - ... - . - . - ..... - ..... - . - - - - - -

Talile ef plwto!i,raphs. 

rosITlVES. NF.GATIYES. l'RlNTS. 

l' rototypes. Scale. )- I 

Ne,. I Scale. ~No. i No. ! Scale .. 
-------' ! ___________ _ 

Scale. 

---1----
Map of the Di~trict of Columbia, by A.. 

Hosclike ·--·----------------------, 4inches to 1 mile 
}.fop of the District of Columbia, by A.. 

lloscLke •• __ -- _. ---- _ •••• _. _. __ . __ ..••• do •• ____ •• _. 
A t;:'ci?g from" map of Loudon county, , 

"\·1rg1n1n. _________ .... ---- .. ___ ---- _ · l------ ..... ----·--
A t~'.'d'.'1.:. from a ln;ip of JelTerson county, ; 

\ugm1a .••••• ___ • --·. ____ --·- __ • _ j ____ -----------. 
At.racing fro1n a map of Herkel Py countv, : 

Virgini" •••••••• _. -·-- •••••...• : •. i .. __ ----···· -·-· 
llfapofthe physicalgeogTaphy of Viq:rinia ! •••••••••••••••. 
A tracing from topngraphicu.I . bheel 

So.-, (Patuxent river) •••••.•.••.. ' 1-20;000 
A tradng from topcgraphical >lieet 

No.-, (Napa creek)----·--------- 1-10,QOO 
A trucing from topographical sheet No. 

381, (Pntuxent river)................ 1-20,0CO 
A tracing from topographical sheet No. 

388, (Patuxent rh·er)-----·--·---··- 1--20,000 
Map of the approaches to Washington 

on the northwest.·-··-···-·····-·-· 1-15,000 
:Map of the south side of the Potomac 

river, above Washington............ 1-15,000 

! I ---· 1·------·-·1 
·---1 •••••••••. i 

i i 
··-- ! __________ [ 

·----·----1 
·--· ··-·--···-1 
---· --·--· ----1 

1-60, 000 

l 1-60, 000 

1 1-60, OGO 

1-60,000 

1--- .............. _., __ _ 

1 l-30,000 rn 1-30,000 

1-40,000 1-40,000 

~· inch to l mile._ 25 ~ inch to lmile. 

•••• do ••• -----· 2fi . ••. do ••••••.•• 

l ----do. ________ . 25 •. do.•-•••••• 
l __ .. __ ., _________ . 

6 ·----- ............... --
1-60,000 l-60,000 

1 1-60,000 1-60,000 

l-60, 000 l-60, 000 

l-G0,000 1-60,000 

1-30,000 29 1-30,000 

l l-3!l,OOO 29 1-30, 000 
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Proto! yp-!B. Scale. 

~lap of A11ne Arundel county, l\Iarylarnl, 
':trac(·d) ......... _ .. _______ .,. __ ., _____ ---- -----·---·------

J\fapof Hl>\vard count)·, i\I.J., (trace<l'i .•• ·--------·--·--
J\fap of Washington county, l\faryluucl. 

(traced)········-·--------------------·-------···· 
PL--uH~-tab!e slie·et No. -, /not yet n'gi:o-

tered.) 8an Pablo hay .• ~-----------
Plane-table 8h~et No.-, (not yet regio

tere<l.) 8an Pablo h:ir-----------·--· 
A tracing from plane-table• Rhect No.-, 

Hrtn Pa1do bay ........................................ . 
A tracing from plane-ta.lJie ;:;beet No.-, 

Rau t•a h lo b LY .......... - ............ - .. - ........ - .. 
A tradng trom pbt.ne-table Rheet No.-, 

~an Pablo lmV--------------------
A tracing from plane-table sheet No. -, 

San Pablo bay .•••••. ----···------
Plane-tahle Klwet No. 400, (trnt yet regi'-

te,ec\,) San Plll•lo h:ty. ___ ...... -----. 
Plarw-tahle •lwd No. :J:J+, (nut yet regi"

tcrcd,) ~an Pablo bay_--------------· 
PJane-tahle sht•t•t No. 4 72, (Dot y1•t regi8-

tered,) San Pablo ha.y .•••••.••••••• 
Plnne-tahle sited Xo. 415, (not yet re>d<· 

1-10, 00{) 

1-10,000 

1-10,000 

1--10, 000 

1-10,000 

1-10,000 

1-10,000 

1 10. 000 

l-10' 00(1 

P0"1TiYES. 

No. Scale. 

tererl.) San fablo ha}------···------·-····-----·--------------·---
Planc-t:lbll' sh Pet N n. ::12 I, (not )·et regi>-

fored,) Sall p,.iJJo ha._Y-------·------· -·---·-----··--· 
Plane-t>.blc ol/eet No. 361, (1101- yet. regis-

tered,) San Pablo b.iy _______ -------· -----·-·--------
A tracing-reconnaissance of part of 

Moutr(on1cTy count\r, 1Jarvliind .... ___ _ 
A dra1\-ing-

0

topogra{>hic Survey near 
Alexandria., Yirginfa ___________ ,. ___ _ 

A tracing frnm plarrn-fable sheet Nn. 728, 
coaRt map. No. 7 ................................. . 

A tracing from plane-ml>le sheet No. 728, 
co'"t map, No. 7. _ ~ .. _ • __ .... _. _ .. 

A tracing from plane·tahlesheet Nos. SOl 

1-15,000 

1-15, 000 

1-10,000 

1-10,000 

1 1-80,000 

1 1-80,000 

and 8!12, roa't map, No. 7___________ 1-10,000 1-80,000 

A tracingm11p of Frederick county, Md .. ------·----·--·- ----------
A tracing-rnHpof B:11ti1nnrec..-inn(\·, Md __ -----------------------------
A trncing map of Harford cotmty, Md ••• -··------------- --- -----·---
A lracingmnpof Prine« George's Co., l\ld. -···--·-·--· ---- --·- ·--------· 
A map of Henrico couut)·, Va., (traced)..----------------·-------------
Plane-table sheet No. 5iH, W<:.Stern coast. 1-10. 0(10 ·-·- ----·· .... 
Plane-table slwet No. 818, western coast. 1-10, 000 ____ ----------
Plane-fable sheet No. 817, western coo,st._ L 10, 000 -------·-· 
Plane-table sheet No. 552, western coast. 1-10, 000 ----------
A tracing from plane-t.ihle tibeet No. i9b, 

coast chart No. ]L ____________ ,, 

A tracing from plane-tahle •heet No. 464, ! 
Mary Ian d •••• __ • _ ••••.• _ - • - •• - •• - • : 

A tracing from plane-table sheet No. 572, ' 
coast chart No. 81. ••••• ··-··-· ·-·-·' 

A tracin@' from planc-Lll>le sheet No. 734, • 

1-10,000 

1-10,000 

1-10,000 

1-10, 000 

1-10,000 

1-10,000 

coast. chart No. 21- ... ---------·---
A tracin@' from plane-table Eheet No. 751, 

coa8t clmrt No. 2L. --·-----------
A trac:iug from pLu1P.·ta.l>le slieet No. 734, 

1 
coast chart No. 21. ••• ------ ·--- --··' 

Railroad from HMper's Ferry to 'Vin-
chester, (tmced) _ .••• ·- _ --· _ - ------· .•••••••••• • ----

Chart of the Mississippi river in vicinity , 
1-10,000 of F'ort Jticki;on ··--·-· --·-. --·---

A tra.cing-mRp of the boundary be- i 

tween Ea.Rtern Vir1dnia aml Mar,rlanrl.. ______ • ----·. - .• 
A drawing-reconnaissance near ~lount 

l-80,0{)0 

LflO, 000 

1-80,000 

1-S0,000 

Vernon, Virginia___________________ 1-15.000 ____ ·---------
A tracing-city of Richmond, Virginia-- 1-1:1,000 ---·. -·-··---

No, 

2 

2 

~EG.ATJn:s. 

Scale. Nu. 

~ illch to 1 mile •. 10 
.••• <lo __________ ll 

1-10,000 

1-40, 000 

1-40,000 

1 40, 000 

1-40.000 

1-40,000 

l-40. (100 

1-10, ocn 

1-80, (llJ(J 

1-80,000 

l-80,000 

I -~O, 000 

1--~", ·oou 

l-~0.000 
I of 1-40, ooo 

, 1 of 1-811. 000 
1 of 1---40, ooo 
1 of 1 RO, ooo 

1 

25 

JO 

2 

I 1 0f l-'10, UO() 
2 .. / 1 of l-~/), 0110 
l ; inch to 1 mile .• 

z 
) 
40 
JO 
JO 

l -~--do. _____ ----
1 
1 
1 
1 
l 
1 
I 

5 
linchtolmi!P-•. ]~ 

1-41l,OOO l 
1-40, 000 1 
I-ill, 000 1 
1- 4U, 000 l 

1-80,000 

1-BO, 000 1 

1-80,000 

l-R0,000 

1-80, 000 

1-80,000 1 

l-3U, 000 20 

1-20. 00(! 4 

1-20. 000 3 

1-41), 000 I 
I-IO, 000 27 

l'RIXTS. 

Sert le. 

:. inch to 1 rnilc . 
. : •• du_.,. ______ ,. 

. ••. do _____ ···-

I 40,000 

l-!0,000 

1-40. 1100 

1-HI, 000 

1--40, 000 

--!O, O•clJ 

1 ·10, 000 

140,000 

1-80, 000 

1-80,0UO 

1--80, 000 

1-80.000 

-:rn, ooo 

:)0. 000 
of 40, 000 
of 1-t'O, 000 
of 1-40, 1100 
of 1--RO, 000 
of 1--40, 1100 
of 1-1-!0. 000 

~ inch to l inilc. 
__ ,...clo ________ _ 
. __ .do •• ____ •.• 

•••. do ......... . 
l frieh to l milc. 

1-40,000 
1-411,000 
1-40, (I()[) 
1-.iU, 000 

1--80, 000 

l-80,000 

1-80,000 

1--80, 000 

1- 80, 000 

S0.000 

1- 'lO, (!110 

20, 000 

1-20,000 

l-4.(), 000 
1-10, 000 
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Table ef p!iotngra_plts-Continnecl. 

l'OSI'IIYES. NEGATJYE!'i. PRINrs. 

Scale. ---·---- ··------- ---------
1 

No. Scale. No.! Scale. :S-o.: ScaJe. 

A tracing-Henrico county~ Yirginia ____ 1 •• _ .... ______ • _ ....... : 

A tracing from plane-table isheet No 56:>, 
Mare i<land _ ·----· ··-- -------· .... 1-10,000 

A tracing-from pli\ne·table sheet No. 303, [ 
coa.'t diart No JO__________________ 1-10,000 2 

A tracing from pla,ne·table sheet No. 304, I 
coast chart No. 10._ .. ··-----··-----! 1-10,000 3 

A tradug frnm plane-table sheet N'o. 305, i 
coastclrnrt No. 10 .. ·-·---· ····-·--' 1-10,000 2 

A trAciug :·ro111 plaIH-"-talJl~ sheet No. 34-0, i 
coast chart No. lU ..•••••••••..••••. f 1-10, 000 1 

Part of the P()toma,e river, (traced fur I 

Jitho,o;mphingJ. ____ --·· .••••••••••. ! 1-10, 000 
Dra.wirig-~,orl· .Ja~kson, ~Ihs -t.howing [ 

clkcts of the bombardment._. - . -- ••• : •••••••• --- • __ •• 
Dra.wing-rec•cJnna1snanc:e ltear D1ai11e:-;-

1ille, -,~ir~in1a ... ·------- ............................ 
1 

....................................... .. 

Trnci11,r from plane.table sheet No. 403, 
Drake's bar----·--------··--······ 1-10,000 

Tracing from phine table sheet No. 456, 
Drake's bay ..•• ·-···-·····---·.... 1-10,000 

'Irn<ci"g from plane-table sheet No. 805, 
llrak~'" b"Y----·--···- ·-·-----·-·· 1-10,uOO 

'l'raci11g from plane-table ;;beet No. 8U6, 
lm1ke's bay ••••• ----··-··--------- 1-10,000 

Traci!lg from plane-table sheet .No. 807, , 
lJrnl~e·~ hay. ---------------------·i 1-10, 000 

Tracing-Henrico county, Virginia., with ; 
S()ffie additions--------------------.-- .. ------------

Chart of the har\,or of Charleston, S. U., 
by "°'"'Y Department. ..••• -----·--··--·--··--------· 

J..fap of ltockbridge county, Va., ltrace<li. ·-·--·········-· 
:!1111.p of Fred .. rick county, Va, (trace•!) •• ····-···-·······--·-
Chart of James river, in \'icinity of Fort ! ' 

Iiarliug .••• - •• ---·······-·--····-·' 1-10,000 
Map of Henrico connty, Virginia, with 

1 

some fortba additions •• -- - • - ••••••• , .... _ ••••••.•••• 

----------
1-40,000 

l-80,000 

1-80,000 

1-80,000 

1-80,000 

' -- -............... 

-- ........ --- -

........... _ ..... 

...... _ .. ._ __ -
....... ______ 

-............ ___ 

.......... -- ......... 

2 

2 

1 

I 

l 

l 

1 

1 

I 

l inc~ t•J I mile_.' 22 I inch to 1 mile. 

1-40,000 1-40,o'oo' 

1-80,000 

1-80,000 

I-80,000 

1-80,000 

1-40,000 

----11------ ----- ----
:---1 ·---------- ----
........ 1 ......... -- .. ---- ........... 

! 
, •••• j •••••• ·••• ••••• 

i 
2 1 1-rn, ooo 

I-IO, 000 18 1-10,000 

1-30, 000 5 1 30,000 

1-40,00() 

1-10, ()()0 

1-!0, 000 1 

1--40, 000 

1-40,000 1 1-40,000 

1-40,000 1-40,000 

1-10,000 l-,0,000 

• ~inch t•J l mile .. , 12 1 inch to l mile. 
·I 

1-40,000 
~inch to I mile •• i 

.:_.do __________ : 

1 1-40,000 
5 ~ inch to l mile. 
5 ; - _ •• do._ •. __ •• _ 

1-10, 000 18 ' 1-10,000 

~ inch to 1 mile.. 27 ~ inch to 1 mile. 
I 

R('port 1if lv!r. TV L. Niclwlsun, irt cliargc ef tlw Litlwgraplting Division. 

COAST SvRVEY OFFICE, T-Vashington, 1'1ovemhcr l, 1862. 

T1w fo11riwing report of the operations of the Lithographing Divi8ion is respectfully submitted: 
'I'hi8 <liviBion, organiz<'<l anr1 added to tl1e regular establishment of the office during the month of May. 

18Gl, to mef't the increa~erl calls made for chart~ arising out of the exigencies of the war, Las Leen continued 
in active operatiou, cmpl(>yiug- two }ll'esses in printing trnnRfors from some of the copper-plate engravings of 

the surwT, and a large· number of original drawing~ engraved or drawn on stone, or trnnsforred to stone 
from prPpared tracing~ or drawings . 

.lllr. C. G. Xrebs has been engnged in part as printer, but for the greater portion of his time in engraving 

or drawing on stone aud making t1m1sfe1·s . 
.1'l1r. IL Lindi 11kolt! ha~ bee11 during tlie greater part of the year detailed from the Drawing Division and 

employed in engraving and drawing on stone, in which his experience and skill as a draughtsman have been 
of much service. 

JYlr. D. B. l1lorga11, as~i~ted by 111r. lVilliam 2\.Iorgan, and recently, since his resignation, by 1'1r. JV. 
Benner, lrnv<l been employed ~ printers . 

.A list of the charts }JUt on stone during the past year is appended, as also the number of sheets of one 
hunil.rcr1 and ten charts and i<ketches printed duriug the year, (30,838 in number.) Their distribution will be 
found included in the report of the 1\1isccllaneous Division. 
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'l'o tlie ten memoirs (k~criptivc of the coa~t south of Delaware hay, mentionc<l in my la~t year'? repm·t 
as having hcen lithogrnpl1ed aud distributed with the appropriate charts Lonud up. two other memoirs wt•rc 

addc<l, prepared in similar m:mncr loy and under the direction of Prefessor A.]). Badie, Superintcn<lcut, and 
by Captain C. P. Patterson, hydrograpl1ic in~pcctor Coast Surn'y; anr1 co1Jico of all the memoirs liavc 
contimwd to bP- il'snPd to commanding offieer8 of expeditions along the coast, amounting in all, i-ince August 
J, 1861, to the nnmLer of three hundred and eighty-five copies, in :iLout crpial portions to officers acting 
under the 1Var and Navy DcpartnwntH. 

Tl1ese mcrnoir8 l1ave Leen l)Ouml UIJ b~, JJlr. JJI. T. Jolmstone, befme and since hi~ assignment from thi:; 
div-ision to the care of the map room, in Augu~t la~t. 

In accordance witlt the uniform practice of this office in offering evny aicl practicaLlr in assisting the 
other departments of the public ~etTicc, Sl'Vcral maps pr<•pan•d L.r topograpl1ieal eugiucers attached to the 
army and othPrn for tlic n"e of thP quartermaster'"' department han: bee11 pnt on stonf'., and copie>' printed 
and furufohed with a rapidity and l'conomy 11ot to be easily obtained in euch surlden calls for work; i11 some 
cases many copies of important maps of surn:rs have been fo a condition to be iorncd on the same dny, in a 
few hours after being handed to us for multiplication. 

In addition to the printing of our charts proper, a map rqlresenting the :-;r•at. of' war in Yii·ginia was, at 
the suggestion of the Superintendent, compikd by mysp!f during the past yem-, and printed in colors, partly 
as an experiment in that class of work, aud i1artly to ID<'Pt the popular demand for information on tl1e 
movements of our armies. Tl1is map lw~ met with llll<'Xpected succe~:s, aurl ha~ lie<'n rnud1 called for, and 
copies quite freely di~trilrnt.ed; but, in order to cover the c'.xpen~<'~ of irs g-etti11g np anrl printing, a nnmher 
of co11ies have been placed in the harn1~ of our Hnlc agent~, the pro~eeds of whidt ban· more than covered 
expenses; in nll, some five thousand fi,-e lrnndn'd copies haYe been printed, over tweuty-fiYe huncJred sold, 
and nearly tliree tl10u~and copie~ g-ratuitou~ly distrilmte<l. 

Our cxpPril'tJC<' with this color-printing hao been of scrvir,t> in the proposed treatment of eornc of our 
rrgular preliminary charts and sketches l1y rcpreeenting g-radations of wundi11g~. land, sand-bank,~, &c., by a 
system of light coloring. Tlii~ method will be prosecuted as the pressure of work rnny p0rrnit. 

In conclusion, I would bear testimony to the as~idnity of all the cmpfoyt~ in thi8 <livi,ion during the 
past year of incessant demands upon our care a;1d attPntion. 

Drawings, tramifen, and engrm:ings on stone made in the f,itlwgmphi11g Dirision during the year ending 
October 31, 1862. 

Potomac river, sheet No. 1, (cntr:mce.) 
Potomac riYer, sl1eet Ko. 2. 

Potomac river, sheet No. 3. 
Potomac river, sheP-t No. 4. 

SECTIOJ'i III. 

James river, lower imrt, (new edition.) 
Reconnaissance of I'arnunky and l\Iattapony rivers. 
Chincoteague bay. 
Hampton roads. 
Road map of District of Oolnmliia, for the quartermaster general of the army of th!' Potomac. 
Plan of wharfoge at Alexandria, for the quartermaster general of the army of the Potomac. 
Map of Alexandria, for the Sanitary Commission. 
Military map (in nine sheets) of southeastern Virginia, for Major General J. A. Dix, U. S. A. 

SECTIO~ IV. 

Atlantic coast, Che11apeake bay entrance to Ocracoke inlet. 
Sketch of coast of North Carolina and Virginia. 
Hatteras inlet, (survey of November, 1861.) 
Coai<t of North Oarnlina, from Oregon inlet to Ocracoke inlet. 
Beaufort harbor, N. C., survey of 1862, (in colors.) 
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8ECTIO'.'I V. 

Sketd1 of coal-'t of South CaTolina aud Georgin. 
Charlct'tou lrnrbor, S. C., witl1 additions of Stono inlet and Tiver, &c. 
Stono inlet, S. C., (rnrn·y of 1S62.) 
St. lldena 3oun<l, S. C. 
Port Hoyal Plltrnnct., S. C., (new edition.) 
Sknll creek. Hilton Head i~land. H. C. 
Cnlibo~·uc 3om1d ;irnl Sknll creek, S. C., ( 1862.) 
Tybee -bay and l'iililJog·nc ~ound, (from 81UTCY of I-ieutenant C. \Yilkcs, U. S. ;\., 1838.) 
Savannah rin·r, (with at1dition~.) 
.Atlantic coa$t, from Sanumah rin·r, Ga., to St. J\I:u:·'s river, Fla. 
Dqitlrn 011 \Yusrnw bar, Ga., with clirectiow: for entering. 

SECTJ0:-1 YI. 

Sketch of the Tortugas islm1<li3, Fla. 

Sr:CTJO:\' YI!. 

Entrance to Santa Rom lrny, Fla., (from survey of Lieutenant Colond Perrault, U. S. 'l'opograpl1ic~il 
Engiueern, 1 S26.) 

SECTIOX YUL 

Reconnaissance of the Southwest Pa5s and bar of the :\Iississippi river, 18G2. 

DIAGRAMS. 

)L·gnetic declination~ on the Atlantic coast, 18GO. 

}Jagnc:tie declinations on the Gulf of }lexico, 1860. 

R,port ef JJir. rv: L. 11-ir.Jwlsort, -ir1 clwrg,, of tlw JJlisceTlaneous Dh:ision. 

CoAST SuHVEY OFFICE, lll'ashington, Sorembcr l, 18G2. 

'l'he fo1lowing r0port of the operation~ of the l\Ifocdlancous Division is respectfully suhmittc<l. 
Thio divicion, co11~i~tinp; of the cop1wrplate printing office, map-room, au<l office for the di~tribution of 

map~ arnl rq1nrt~. hao lJ•:l:u undc·T my gf·neral snpcrvioio11 since the 1st of June, when .1ssistant E. Goor!fcllow 
],·ft tl1e offfre for duty with tl1e Sn1H·rinten<lent's party in the field. 'l'he i·ecords have heen kept by ftir. 
ClwrTcs Ba/main, who Im~ been also engaged si11cc the 1st of August int.he prepnration of rniecdlaueous copy 
ancl nhstracts. 

Thl' rnap-rootn, inclu<ling, he~i<ks t11e rPgular supply on hand of our own charts, a very large collection 
of miscellaneous mnp8 presenH•d by foreign governments and from other sources, lrns been, since the 1st of 
August, under the chm·ge of JJir. lll. T. John.stone, who has re-arranged and is engaged in cntaloguing these 
ma1ls for ready ref!'rence. 

J.1Ir. Jolm Rutherdalr, nssi~tetl l•y JJlr. Joltn Barrett, (and since his decease, J\Iarch 24, by lllr. J. Frirs,) 
has printed most of the rna1is (from the copperplate~) i~sucd from the office; JJ:Ir. Henry C. Benner and ft[r. 
E. A. Sipe havfr1g been occa,,ionally engagPd as printcm wlwu the exigencies of the clemancl for chart>, pressed 
too closely upon our usual arrangementR. 

The preparation of Lacki;tl cl1mt-papcr for the topographic and hydrogrn1ihic parties, of the presentation 
copies of maps, an<l tl1e repairs of sl1ects in use, arc in charge of JYir. lV. Jl[ertz, who was assistccl until July 
19th by ]Jlr. F. IIousam. 
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'l'he usual statements, (with, as I believe, a better an<l more s:ntcrnatic c·xhibit an<l dncsification than 
hitherto adopted,) showing the di8trilmtion of nu1pi', di:ut~, anc1 f'!rntchrn during tlu· ~>car; the di,nrilmtion of 
tlie annual re11ort~ of the Su1wrintP11dent; and tlw number of mapi', chart~. and skctcLe~, priute<l in the 
copperplate printing office, are herewith appcnde<l. 

'1'11ese statcmenti', to liarmonizc with the dat<' of the other cli,·ision rc,port8, have been brought 1111 t<J 1'\o
vember 1, altl1Dugh the report of my pn•d<'cCci'Or wa» brought up onl~· to thl' 1st of (ktobcr of lai't year. 

Uuring the above period tl1e ag-gregntP immb1•r ()f r;hc;l'ts priull'd by tlw copperplate pn·:<~cs hai' 1,, .. ,n 

28,.584, in addition to 30,838 8heet8 }HiHtecl by the lithographic- prP:<8l'f', mentiom·rl iu my report on the litl1•i· 
graphing diviFio11; in all 5,1,42;? f'hf'etf' wen' tnrn!'tl into our map·r<lom for distrilmtiou. The total uumher 
of c"pperplatC"s printed from \HIF 177, and of lithograph' l:!~l. 

During the above perin<l 47 .6:)2 copie" of pr intt>d map.~, !"hartF, aml sketche~ lt:ffl' been i'>'W'U from tl1e 
office, a re1'itiY1' mnou11t of di~tril1ntion m1wh more than cloulilr: that of the preci·ding y<'ar, and upward~ of 
five times the averng1• annual di,;tribntion of former ye:trf'. 

Of these charts 2{),9:!5 copie~ wpre i.li,;tril1ntetl tlinmgl1 tlw );aya] 0!1'1'IT:1t.ory, anrl l,Sri1 l'.npit»~ wern 
supplied directly to cnptnirn; and pilot~ I 22:J in m1111hn) of veoPcb C'ngagerl iu tilt' gover11nwut tranFport ser· 
vie", calling on u,; with y.,uchpr~ from Llw tJuarterul<l'lPr', d•11artlllt'I!l. 

Au abstrnct of the diEtrilmtiou m11y lit· t Jm:.; 8tatr,d : 

Coast survc!f maps, charts, slftr:lu:s, and diagrams distriln!lerl during tl1c year cJ1rli11g Octol":r :31, 1662. 

Na v~· J)epartmc-nt and naval offi«C'rs ___ - .. _ . _ - .... ___ . _ . __ . __ ..... _ . 

Captain:-- and vilots (22~1) goYcruuwnt tran~port /"iervict·- - - - . - - - - - - . - - -

J\fi!itarJ· oftiePrs. _ .......... ___ ... -· •... -- ........... - -· ..... - - - .. 

~rtle agents ... ---------------------- .... --- . ---- ---- .... ---- ----
Miscellaneous# .. __ ... - .. - .... - ..... - - ...... · · · · - .. - - · · · · - -

Total ............ . 

-----------------Total 1n1rnber 

Fiui-i]J('d ! Prdiminar:· ~kdehe~ ~tu<l of shePts. 

chart.:-;. ' ehart:;.. ! <liagTa111:s. 

1:2. liif> 
f)G~ 

2, 07:l 
:2, :2i>l 
:1, Oli' 

u. ~~; 
~:3-1 

1, H:211 
9:2() 

l, 71:2 

7, u~:_; 

4G'i 

1, -111:1 
4;, 

2. 4":2 

2\1, !)(;~, 

1. SG:l 
G,390 
;~, ~16 

7,212 

·----------- ------------
l'.!, :l'-'U 47.652 

~ lncludilig a large nun1ber of (~hart~ furni.she-d tu Coast Surn',;- partit'f: HL'-t'OlllJHlHyiup: ll<l val ::-:qnadrou . ..; ou ucth:p Sf'rYil'l'. 

To furni~h this gre:it amount of puhliRhed matter, much of it got up with all rapirlity po5:;ilile to meet 

the urgent calls of the 'Var ancl Navy DepaTtrnents, has demauded tlw eo118t.:mt and unwearied attention of 
1111 engaged in printing, aseorting, uud de811atching the elmrt~. aud I am lrnppy to be able to testify to the 
general assiduity of all concerned. 

The distribution of the Superintendent's report of ISGO has, as in the case of that of 1859, been confined 
to inrlividuals aud institutions in tl1e loyal Stat.es of the Union. The usual foreign distribution of reports 
through the Smithsonian Institution has been su,;pended for the present. 

During the past year 4,028 copies of reports fur variou8 yearn have been distributed, an abstract of which 
may be thus stated. 

c ~ 20 
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Distribution made duri11g tlir ywr nf rrpnrts '?f /he L-11itcd .Staff's Coa .. t S11r1·1·y for tlu years lS!il, 18.-J2, 
1 %::, J'>;'j4, 1:'1;:;5, lfl5G, 18.j7, lSiJS, 18;"i!l, anrl lSGO. 

l'\nme.s <>f .:-lt:tte-::, &c. 

Maint~ ........•.•.••.............•. 

New Hamp~llire ••••••.•...••••..•. _ 

''t'nHont ..•••••..• - •••.•......... 

Maf'"'aclluE:ctts ••••• ,, ,,, , , •••••••• 

JUiodt' l:;laud •••• ,., •. , •••••••••••• 

Connecticut ..... , ................ . 

Ne\I\' York., .••• ··~· •••••••.••••••• 

NPW J<•r,.:P~' •••••.•••••••••••••••• 

Pt•n11~~ lvania.. •. . . . . • . • •...••.•.. 

f1elawarP. .......................... . 

Maryla11<1 .•.••••.••••••.........• 

Di:-trict 11fCotumbiu ...••...•.••... 

Suuth Carnli11a ••.•••••.••..... , ..•• 

Ohio ..••••••••.••••.•..•••.•..•••• 

Kentucky •••.••.•.••• ,, ••.•• , ••••• 

Indirula .••.•••.•• , • , • ,, •••••• , ••. 

lll!11oi:; ....................... , ••• 

Mi-=8r;Uri .•••••••••••.••••.•••••••• 

K:111-a:'l ••••••••••••••••••••••••••• 

tn\va .. , .•. , •••• , ••••••••• , ...... . 

\\"i~t·on.;iri .. , •••..••••..••••••••• , . 

H.e11ort, HPpn1t: Ht•r•nrt~ 
J t-50. 

2 

ltS,,L lc.5:2. 

3 

l 

3 

8 

1 

3: 

] 

3' 

,·•· 

I•••• ·• ol 

3' 3 

!···· 

.. ~ j 

C:alilonna ......................... l l 
: ... i ... 

l : 

J'dilll\l'tlOtil ...... , ,,. , ,,., •• ,. '••·. 

Orf·~nu. , .•••.•••••• •••••• ••••..•.. 

~. hra-k;i 1'crritnry •••••••• , •• , •••. 

\Va . .:tn11g-to11 'T't'nitory .•••••••.•..... 1 

Mi 111h.-r1"0 nf Cot1~re~s ••••••.•.•.. 

(Jrfi,·r-r~ of 1IH~ 11a vy .••••• , • , .. , • , , •• 

om~·er;o of th~ a· my .............. . 

Ex•~t>llti\·p tlepartmi:nt::t ..••••. , .•••• 

Naval ( Jb,.:~rvatqry . , •..• , , . , ."., .•. 

],1;!tll Hon':<P Hn::ird ••••••••. , , • , , ••• 

81111:11 .. 0111rt.n lu-.:11tut1on .• ,., •••••••. 

Coa.-.t <"11r\-('Y <>thee a.nd a~_,,i:::.tar1ts .•. 

Ne\V-.piqH~r:' ........................ 
1 

16 

5 

16 

2' 

3, 

Bcport: R• pn1t, R•·p{1rt~ 
l~."Jo. 

Rqmrt ... : 
lt:.Jt. : 

ltcpnrt. 
k:0~. 

Rt·i~cnt, 
! 1~;.~. 

Report, 1860. 

Iii 
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2 

5 

2 

10 

2 
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2 

2 

20 
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6 

3'2 ' 
6 

17 

66 

27 

3 
! .. 
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.51' 

e: 
6: 
6 ; ... 

111 

7Z 

3;J 

3U8 

253 

7· 
17 

JO ' 

:u 
J7 ' 
9' 

62; 

121 
67 

I 8 •••••• 1 

16 

64 

127 

6.) 

56 

l 

2 

43 

7 

9 

l 

19 

8 

2fi 

6 
23 ; 

13 

JO 

8 

l ..... 1 

1::; ... ~I 
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i ·· ... " 3 I .... , .. " I'"'' 4 176 i······1' 
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110 

46 

419 

821 
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'';00 

l17 

401 

8 

37 

ll l 

5 
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:J 

94 
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2 

3 

57 

51 

56 

17 

17 

2&7 

15 
JB 

2~2 

59 

20 

4 

.. 4." .... i 1 ·, ,· ... · 1 · .4.. ... . 4 • • • 5 ,' .... ' ... ·' 282 i .... . 
s · .. I 6 L ... . 
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'l'otal .•.•••........ 

43 

'l'hPn· now n·nrnins on lmrnl a limite(l number of back copies of the yc~ar~ 1851 to 1860, of wliiGIJ, for the 
yearr; l '3:)1, 18::i;i, 1>;;;7, t11erP wen: on band at lf't of November, 220, 420, nnd 328 copies, rcspect:vely, while 
for th<' y(•m·,; 185~!. lS:iG, 18.i9, au<l lSGO there w~·rc on hand 1,514, 1,551, 2,SS:J, 4,710 copies, reSJ)CCtivcly. 

Thi,; <leci<lc<lly une(1ual numhcr nf copi1es of various back years wonlcl sl•cm to nm<lcr it necc~sary that a 
careful cli,;erilllination d10nl1l be n'ed in th<':ir i~sne, while it i~ also to Le borne in mind that for t11e years 18.59 
and lSGO no co11ie~ have hecn ~ent to the int<urgcnt States. 'l'o provide for a selected issue of these rem>lining 
reporb, \ 1851 to 18GO.) a eireular l1a,; been sc:nt to the principal libraries in the more important cities, and to 
those of universiticr;, college~, and other institutions, inquiring into the state of their deficiencies in this respect, 
and propo~ing to fill ~ucli up. f'O tliat <"ompletc sets of these reports may in future be within easy reach for 
reforcllC() in all parts of tlie counti-y. 

I have tlie honor to enclo~e along with t11iA report the stati~tical table prepai·ed by me showing the field 
and <Jilic£3 W<Jrk of tlw i:;rn·vey, bnonght up to the do~c of the year 18G1, to form, as u~ua.l, one of the appen
dices to the Superintendent'" annual i;.port. 
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Archites and 7i6rary.-1'hP an·l1iv(•$ alHl lilirary lHn'\' c>nntinw•\l unr1cr tl11c e:m· nf Jlr. E. Fit::p·rrald. 
llurinµ: the pa8t year tln'l't· l1nll1ln•d a111l 11i111•ty-Hi11e volnrn•;,< rif migiw1l :111rl rl11nli .. aTe 1'•'<"f1nl<, one 

lnrnrlrr·rl and twdvt· voltmw:-< :mrl <·ahit·r" of compntatiull:' m11l n·rluerio11:'. «rn· h1rn•lr<·d and cixtt·r·11 rollc frnm 

sdt~rcgistcriug tidP-g:rnge:', mHl fifty-sf'n•11 <•t'ii,!:inal tn]'fJ!',Taphical aurl hydrn;.;r:tpl1i" ii :;l11·«t;, hal'l· lir,.,u addr•rl 
to the• arehivr·s of the Slll'V\T; aho oue lrnncln·d :rnd ei1d1ty-r<ix :'l·a·lmtl11m "l"'cirnl'll''-

Fifty-eight volume" linve b .. en pnrehasr•d for the lihrnr.v, and mH· lmnrln·<l mid fivro volume~. including 

tltirty-three volumes of pnblirntions of tlie Hoyal Observatnry, < ;rec:u wich, addecl Ly presentation uuring the 

same period. 
'l'he records of triangulation, a~tronomical, and rnaguetie work, CX(ecntcrl nuder thr> rnperiutt>ndcncy of 

1\f1·. IIasRlcr, have been re-arranged by :Mr. Umupf. of tlw eompntiug <li,-i,,irm, and a new rq:-i~tcr made whidt 
greatly focilitatr•s rcferm1cc to them. "'ith the as"i"tane1· of :\Ir. Donegan, of the tidal diYi~ion, the· Rclf
rngbtPriug tidr•-gauge rolh: han, Leen arrang1·d by stati<m~ anrl years, pm up in ~''!><Han• p:H·kage., ancl 
rt'.gi~tered. The tutal nnmLeT of ~elf-n·gi,ll'ring tidP-g·aug<.> rolb now in tlw arclrin·:', as ~Illlwn hr tl1c ro·gi>

tC"r, is eleven hundred allll tw1•1Jty-r,igl1t. A rn·w sd of Hkr·.td""' ~lwwing· the limit~ of all the rcgi:<tered 
topographieal and hydrographical d1ects, to take th<' place of the set UO\V in n~e in tl11· ar~ltives, which iB 
nearly .worn out, has been connncucecl and cnn~idt•ralJ!c p1·ogTc.~~ made upon it. 

Carpr·ntry.-ln th1· einpentcr~· sl1op. Jlr. A. )'ca/man ro·m:1iu~ in charge, as mastt'r carpPnter, aH:<i"u'd 
hy one workman and an apprentice. The work exccutr·d during· the y<'ar consi"t>' of ;)4 tin!' new cases for 
instruments of TaTious kinds, 6 caH'B for duplieate n'eord~. :.! lar:;e ca~L'o fur l\mst :-imTP,\" dmrt:', :J large 
cases for eopperplates, :J ca5e:' for photog-raphic iwg-atiYes, woocl\York e<11nl'l'·t1· for:! rn·w j>lalle-table,-, t-> 1ww 

iila11e-tahle boarrh, 4 """' stands for plane-table,, 3 ~taud,- for tlwodolitl',, :) fralll.'6 for Jlliot"t:"rnpli i<· and 18 
for deetrotyp1; purpoH·s, 8 lmttcry cdle, am1 5 vnts, for electrotype di1~i'iou; G ro!h aml ti 8ignal iiol<'s for fidd 
partie~ have Lent r1ai11tet1 and graduated, and 20 tin case:' for original sbel't:' have been painted imd numbered, 
6 large paneled frume:s for backing purpo"es httve been madr-, a:< ul~o one writing ta.hie for offiec. A large 
amount of mi~cellan,;ous work haR lwPn dome. and the woodwork of in8truments returned from the tic·ld have 

been carefully rC'paired; 90 running feet of new fencing ha8 Leen put up, and the office buildingo kept in re1mir. 
Instrument shop.-Thc force of this shop cou"ids of ,lfr. J. Vierbuel1cn, ma&te1· iustrurncnt-nmker, three 

workmen, ant! two apprPntices. During the year 4 soundi11g apparatu~, 12 ~pecirnen eu11s fur ~ea soundings, 
l win<1ing machine for dcc:p-~ea sounrliug,, 2 plauP-tableo coml'lete, :?G rnetn· ~cal<'.<. :2 tlieorlolitf'S, 4 reerm

uoitriug teleecopcs, 2 lwliotro1ws, 5 prismatic compas:<e:<, :2 Learn comJ>M~e", 5 lwll~rmrnd protractors, 13 
metre chaimi, and 1 clock for oflice, have Leen made; and all the repairo of in~tn1rnentti u,;1•d rlnring thP ypar 
liave Leen maue, consi~tiug iu part of 2 rnnmliug al'paratu,., 2 de,•p-~ea tJienn<>mcter", D ~elf-regi,tt•riug tide

gaugc~. 27 sextant~. 30 theorlolite", 29 plane-taLks, 6 reconnoitring H·IL·~cope:>, 11 hdiotropt»s, 4 pri,mrntic 
and 7 surv,_.ying corn1x1s:"PS, 28 UJ('tl'P eliaiul-', 15 iuarjnp spy-gla~8e~, 1 di\-iJing- 111ae1iinP, and G ht'nn1 com ... 

passes, in addition to a variety of mi~cellaneous work for the u11e of the office aucl partieo in the field. 

APPENDIX No. 12. 

REPORT OF PllOFES'.'OR BENJA'ltf!N PEIRCE, OF HARVARD, O~ THE C<J\!l'UTATIONS OF THE OCCLLTATIOX:'l 
OF nm l'LEIADES FOR L()~(lITl'Ilf•:. 

CA)1BRIDGE, i\fASS., ,\'ornnbcr 1, 186?. 

SIH: 'The computation of the grollp of rhe occnltation" of the Pleindes, from 1838-18!2, inclusiVl". ancl 
the corresponding determination of tlie longitude of America from Europe, arc> now far adnmcc·<l. ancl ~rn•ral 
0 1 the Bpecial reports upon the individual occul tations will soon be "e11t to the offie<' in their corn pldt•rl form 
1'he conformity of the obscrYatious with theory is qnite remarkable, anrl ~how~ that thiA, the IUO)o<t delicate 
of all the observations of tlie moon, demancls and juRtifiC"s the utmo"t pn·cision of calculation. The fowl 
determination of the longitude will, undoubtedly, rnrpa~s all otlwr i11 precitlion. 
. There were eighteen different nights of occnltatiou in the group of 1835-' .J.:2, whicl1 1 will number in the 
inverse order of their occurrence. 

I. The immersions of April 13, 1842, wl1ich were obscrYcd at Edinburgh. 
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II. The immersiom of .January·21, 18·:12, which were ohsernd at 1Vashington and Cambridge in ~fas

sacbu~etts. 

III. 'l'hP immeri'ions of Noveml1er 27, 1S41, which were ol1sL•rn~rl >1t Camliriclge in Englanil an<l at 
Washington. 'l'hcs<• oh~ervations wer1· maue within sc\·cnteen hnurR of full moon, antl I have thought that 
twenty-four hour, from full moon wns as 11Par an apprnach to this plwsP a" it wonlrl he safe to aumit. 

IV. ThL· P11wrsions of OctolwT :n, 1841, whidt were ob,:e1Ted at Dorpat, l'ulkova, Yienna, :mu 1Vilna. 
The moon wn~ so nearly full thut the~e olrnervations are omittt>d. 

Y. Th<, emersions of SPptember G, 1811, which wen• oh"l'1Tcd at 'Vashington. 
VI. The f'menions of August 10. 18'11, which were observPcl at Alto11a, Berlin, Copenlutgcn, Edinburgh,' 

Geneva, Harnbnrg-11, J.eyden, rmd l'ulkoYa. 
Yll. The immersions of F"bruary 27, i.c:n, which were ob>'crved at Eilinburgh arnl Leyden. 
Ylll. TlH' immPrnions of .fanuary ~H. 18-tl, whicb wcrr obsened at I'ulkova. 
IX. The imrucr~ions of Del'l'ml1er 7, 1540, 'd1ich weff ob&crn:d at _,\.Jtoua, Ilreslau, Copcnl1ngl'U, Got

tingen, Ifombnrgl1, and Kn·msmtm:;tel» 
X. The ('llH'rsions of October 13. 1840, whiclt were observeu at Aslrnr:;t. Breslau, Edin1nrgli, Greenwich, 

Vienm1, Cmnhrids·c, (Has~ .• ) alld 1''a~hi11gton. , 
XL Tlil' innm·1·~io11s of ,January 14, J 840, whieh were nliRcrvr•<l at Apenrade, Berlin, Bonn, Breslau, 

Craeow, 01'.rn, Ori:<&wald, IL1rubnrgh, Konig~herg. Krc·msmun:<ter, Leyden, and ViPuna. 
XII. The oceultmions of Xoveml.L•r 20, 1S:J9, which were ob,«•n-erl at Camhri<lp:8, LPydrn, St. Loui~. 

Jlulkorn, Dorclwster, '\'ad1i11gton, and l'or1. Roy al, (.Jamaica,) which occurred at the time of foll moon, and 
are con~r<plPntly ornitt(·d. · 

XII1. The l'nwrsionR of Rf.ptrrn~r 2G, 183D, which werr ob8en-ed at Ashurst, Berlin, Brc8luu, Grccn
wid1, Hi~tn, CambriJµ: .. , l'hilaclelphia, Sontlnvick, arnl "'ashin;:;ton. 

XIV. Tlw emer>ious of August 3Q, 1839, which were obscTYed at Brcslau, Cambrillgc, (England,) Ham
burgh, anc1 J,eyclen. 

XV. The cmcrsions of July 6, 1839, which wPrP observell at Ilml~ou, Philadelphia, 'Vashington, and 
Yorktown. 

XV L Tlw immer:<ions of Mardi I >l, l 8:J9, which were observed at Ashurst, Cambridge, (England,) Dnrpat, 
GrPPnwich. Konig,;berg, and Leyd1,;n. 

XVII. The immer.ions of Deceml)er 27, 1839, which were observed at Ashurst., l3reR1au, Cambridge, 
(England,) On1cow, Dover, Edinbmgb, Greenwich, Boston, Dorchester, Southwick, Princeton, and Phila
delphia. 

XVIII. Thl' emersions of Xovernber 2, 1838, which wc1·f' ob11erved at Philadelphia, and may need to be 
neglected on account of the prnximity to foll moon. 

Of these observations, therefo1·c, III, n-, XII, and probably XYIII, will be rPjeeted, and the other 14 
nccn1til!ir1ne will he retain<·<l. The occultationR X, XIII, and XYII were the only ones which were observed 
in 1-:nrope n> w"11 as in AmPrica, and whidt can be used independently of the otl1cr~ anu without regard to 
tlw aecnr:wy of" the tal>leR of the moon'" longitude, for the determination of the longitude. These occultations, 
tP~r·thf'r witl1 t]lf, otlters obRPrv('d in Europ1,;, namely, the I, \rl, YIJ, VIII, lX, XI, anil XIV, will ~erve to 
d1·krmim· the enr,,rs of the table~, and thence the corrections which must Le applieu to the tables, to compute 
the o('cultation~ II, V, XV, and XVIIl, which were only obserYed in America, mid thence to get a ~econd 
dHcrminntion of the loJLgitnde. The various observation~ will also serve the suhsidinry pnrpose of detcr
m :ning tlw relatin longitude~ of the difl:(:rcat places which are upon the same continent, either of Europe or 
America, and al"o to c01Tcct tlw places <Jf the stars, and finally to determine the value of the lunar semi
diameter an<l thr.; neces:<ity of lmving i·egard to the protuberanc~s of the moon in the complete solution of the 
pro bl Pm. 

Although this plan of combining the occultations will be carefully followed, yet reports will be made 
upon the several occultations indnpcndcntly, aud the equations of correction will be given for ea.ch as separate 
results. . 

Very respC>ctfully, 

BI~NJAMIN PEIRCE. 
Profo•R<Jr A. D. BACHE, 

Superintendent of the Coast S1u1)ey. 
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AI'l'EXDIX Xo. lB 

UPON THE TABLES OF THE ;1100);, VSED 1:-.; THE ltl:Ill'('TJOK OF THE l'LLL\lJJ:s, HY i·1:o:··E·SiJil llESH.JlIS 
l'EWcE. ilF HAltL\lrn. 

XoYE~JBEn, 18G:..!. 

8m: It iR Pxpr•dif'nt that I Fhouh1 adtlrf'.~s yon a :.:p"ci;il l!'tt('r npon t11P tn !.lei' of thP moon n~Prl in the 
rcr1uction of the obscrn1tions of th!• Pl<'iarlcs. Thry nr!' thost· constrncl<'<l I>:· H11nsc11. I ndopt<"d tlwrn 
becausP tlwy were the rnost rc·cent, antl harf, therrfon" tl1<" atl\·autaµ;e of all pr<'\'ions expf'ri<•uc·e. TIJ('y pur
port. to lw the pnn· n·rnlt~ of tl11·or:;·, and while, upon ti"' one hand, l hnd foll eonfid<•nc<' in th!' H('l')lrnr·:· :rncl 
ability of tl1eir :rn!hnr, l was, lljtnll th<' other li:rnd, pr•1 rnnrkd, fr,,rn the• nc<c' of tl1" tabJ..s whieli l lrnrl rnys"lf 
constrnet<'d i'.Jr 111(' ~antieal Almawu'. 1111c1cr tli" rlir<'etio11 of C:1pt:iin Jla,·i~. tlwt analy,i:< \1·irliout <·rnpirici>'m 

was ad!·quatl: to tlie cou~truC'tion of the lmrnr tl1('ory and tab]""· Tbc tPstimony 10 tlii>' lJoint fun1i"l"•rl h:· 
LnlJhoel.;, in a memoir rm the Lanar T/11•01'.'1 iu tl1l' tl1irtc'<'nth Yolnmr· of the _,_1J,.111oin r;f t/11· Royal _lstrmwm
ir:al Societ,i;, is foll and f!:l'IH'ron". The· folluwinµ; pa"·""i?:l' oec·tirs npon pag!• 12 of his ml'moir: 

"As it appem·l'd to me· tlrnt ;1.,trnnnmr;rs W•ntlrl Yi,•w wit Ii p:rl'atr..- confidc·nce a comparieoa of plaf'i'S 
given hy t]H· ,\mPril':m tahks, mnrl<· hy l'"rsous ,,-],11 eonld h:n-.• HO inte·rPst in m1lian<'ill!! th"ir Ya]rn., I made 
application to :l\lr. Hiu<l, tlie Su11c•rinternle·nt of th>' .Ya11tif'ul Al111W/flC, :wd in Cllllf'<'IJlH'rn'P lif' dir<•cted )fr. 
F;1rlPy to procnn• plact'" of tlif' moon from t!1e A111rrl1·l!11 Alnul!tar· aud eo:npan• tl1t·m 11·itli tlw nli"t'n-:Jtir111:< 

ma<le at Gr•>l'nwiel1 for tl1e yenrs H!5(), J:,.[J(, and HViS: and a:' )fr. Hi11<1 ha" kindly 1dlow"d ml' to piilili:'h 
them with tl1i:< pnp<'r, an:· one cnn S!'C' at 011er• how <'Xtr1•1rn·l:• aecurntc tl1e places gi\·('n hy tlll'Bl' tnl)lec are, 

and how much more ~n tlrnn pbc"'" giYf'.n hy Burckhardt'" table~." 
Lubbock goc:' 011 to make clnim:' np•>ll thesp tnl1lr·:' iu tire> f11Ilowi11µ; pn~"nges: 

"In tlH'f'<' Americnn tables, cndl:icie11tc arP r:mplo:'·Pd, with \·pry frw r·x:c•cptirm>'. anc1 thosP of no mnm<'nt, 

founded uprm our labors-that i,, "'\!.Plana'"· "'\L <l" Pnnt."cnnla11t',., arnl rn.Y mY11-and dnP tn tlwory alone. 
I am confiLleut, therefore, that a jn:'t po"terity will gin· to Uc-that is, to l'lnna. Pont< ennLlllt. ancJ L11l1lwck, who 
in 1846 fnrniched thP mean:' of eomti·ucti11g ta bk" of tllC' mnon wirlrnut an:'· empirie;1[ l1_q1othr'.~i:'-thP crPr.lit 
of first bringiug the errors of tl1c lunar the •ry within the limit:' of tlie f'JTor~ nf olJ:'E'n·ati11n, a111l thl're!Jy of 

bringing to pnfection the "olntion of the problem of finrling the longitnC!c at sea by mea11i' of lunar 
obsen·ations." 

The American table,< Wl'Te aC'lu:illy l'on;;trnC'tcd, a~ thPy profc,s to he," from l'l:mn',- tlll•nr~-. \\·ith _.\.ir:'·'" 

an<l Longstrc~th's corrPctions, Hansen's two inequalities of Long pPriml arisinµ; from the action of Yenui', and 
Hansen'<' valuc8 of the secular variations of the rrwan motion rmrl of the motfon of t11c Pl·rig0e." Hut Lubbock 
contench tlint all of Longstr('th'" correction:' of I'Lma wer(' those of' coefiieient:< \«hiC'l1 l1acl hPen dt•"i!!'1111ted a~ 
erroneous by Pont.-C'011lant, "mid in Pight out of elr·1·en iust;rncPs tlw v.1lnes of l'nnt<:eo11Lmt were cmplnyt>d" 
instead of those of Plan1L TbPre is even n sus11icion exprt'csec1 that Longstr"th 11arl liePn unfair to Ponti'cou

lant, and ap11ropdated his <'Orl'l'l'tion~ without. aekuo\\·ledgmeut. Thi~ 8ll'Jlic:ion, hmvf'Y<'I', was n::prc":;ed 
before lwviug seen the original m!'moir of Long~treth, thP !'Xami1rntiou of which i1uitantly PXO!.<'ratr·R ],ong
Rtrc'th from eo nnjnst n charge, for LougBtrcth !'.Xpres~ly 8n_v~: "'J'Ji,. eoeffieicnts dcdueed from theOI'y h:;· 
Damoiseau, Plaua, Pontc'.<·01ila11t, nn<l those tlt>duced from ob,;C'n-ntim1 by Bnrckhar<ll, (tlwuµ;h rlilforing con
siderably,) give tlw moon'R plal'P. with m•nrly thP Rauw ac .. nraey; when a diffrrcncP <'Xift~, I han· C'ard'ully 
comp1uec1 th!'m with obfrrYation, and deducrd the most probabl<' viilm>." 111 thr only three caot'R (,;rp tlw 

note at the end) in which Long:;treth lms r(jccted Pont.·coulant'" term . .:, and thPr('b.v dPdar<'tl tl:em to bP wrong-, 
the snL>'equcnt jnvcstigntions of l'outt'.l'ouhrnt him,elf'. wl1id1 aru puhli,J.1'rl 11y Lul1hoek. ~liow that. J>m1tt;

coulant wn.~ in <'nor, ahhough 1·ight in the otlller cascg, ancl, consequ<'ntly, the skill nn<l m·c1rnu·y of Longctrcth'll 
comparisons and tbe justnesll of bis verdict are triumphantly rn~tained. 

In regard to tl1e dt>cisions of poc:terir_,- l may hl' rniBtak('u; l1ut it "PPID" to me thnt tl1P wholt· >'t•ricf' of 
reductions of the lunar observationR of Greenwicl1 from 17;)0 to lB!il, made nndL'r thr> dirc'r·tinn of the ;18tron

omer royai, and of the comp11risonR with Plana'~ theory, demon5trntr· that to l'lana alone will he µfrpn tl1e 

credit of first. bringing the lunar theory tn a dcgrPP of pcl'fection eufiident for the practkal "solntiou of tlw 
probh·m of finding the longitude at sen by means of lunar observations." . 

I am moreover convinced that a Ftill higher daim can be <·stahli:;lH'd for Lnhbock and l'outeconlant. 
The ordeal to which I have been subjecting the tables of Hansen is nrnPh more spn•re thm1 tl111t of mPridian 
oliservationf' of t11e moon; and RO for aP I lrnvP gone. thf'.'~ have ~tood it wonderfnll.'" TJw mf'.1111 t'rMr of th0 
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tal,]e~ in longitmk 8eerns to be lcs,.; than a :'l'ColHl of arc, dming thP pPriocl f'mhraePd hy my i11vcsti;:\"atinm1. 
Ir i,.; thought tlt:tt nrnre rL•c·c_·ut nh,pn•atinn:< imlieate widt'r di.~en•ptnei"": lm1 if thi,, be :-o. r lwlievc tl1at it will 
lw found to ari>'P from "''me at·citknt;tl can"" of no1t-conformity whi«h can he Pa"ily rt•mcdiPd I am ecpially 
confide1tt that when our }u1wrican tal>leo arP rc•viscd, HP th<·:'- sonn mu"r he, tlH• ~m 1ll diffnenees bet.ween them 
anJ tll(• correct«d theori"" of Lnbb()(·k and J'ont<'couhrnt will <li:<ap1war, and thry will then assnml' the same 

dq.~rPe of accuracy whid1 1 mn now tli"J'"""'l to attrilmtP 1o t.hooe ·of Hansen. ThP time, then, se!'ms to be at 
hand wlH•n meridional ol>sr,rnttions of the moon will no longer sc1Te to test the al'l'nracy of the table"; wh.1t 

extra-meridional o1i,:crYation.' will be S('t ar'ide as uc\elcr:s and cnmber~ome supcrfluity; when the oLHcrvations 
of occnltations on the dark limh of the moon will a:;sumc a new importance; and when it will be admitted that 
a ,;i11gle oln·wrnitirm of an occult at.ion rc>duc<'d hy the exclusive air1 of the lunar ta11ll's without miy u~e of 
~imultaneom; llb"crnitioni', will detPrmirw a longitncle with a prolmhk f'1Tr>r Hot exer,.,.ling a secnud of time. 
Tht> gt>onwters to whom th!' final t•n•dit of this gn•nt rP&ult mu,:t be given me Lubbock and Pont,•conl:rnt. 

\Vhat test is reserved for the ultimate compariwn of the theories of Poutecoulant, Hansen, and Ddaunay? 
y Pry rf"Rj>Cctfoll:-, 

BEXJA~IIN PEIRCE. 
I'rofossor A. D. BAnrn, 

Superintl'ndent ef tne Coast SILrre.11. 

NoTE.-~Tlwre is Hlill a fourth coefikient, that of arg111ne11t 22, in which Plana's coefficient of 3".:i09 wa.~ rejected, and 

Lnbliock incorisiderati:'l,y att1il~nk~ to Ll>1lgstretl1 the new codticit'nt O''.S, wl1ich it-: ndopted ln tl1e American tablt-H and 

attributt'd to !'Jana. Hut it "'a~ ta.k~ n hy n1l-' froin Ai1 y stable of c(1cfficient:.:. iu tht> reducl1<Yr1 q( the Grnnwich l-b.v.ervatwn.'( fj' the 

moon. anrl no other origin of thP cot'.:'ftieieuts ,,f th~Lt table lmt ~LAXA is aeknnwledg-ed in that work. The answer to the 

(1ue:stiv11 of authurity iu tld.s cn.i,e u1uf!t, tllmefore, Le sought by Mr. LunnocK from. the AsrROXoMER HOYAL. 

APPENDIX No. 14. 
REPORT OF DR. IL A. GOrLD ON TfTE PROGTIE'3S OF COJIPUTATIONS Fon DEOUCI~rn LO'-'GITUDE FRO'.\£ 

OB:'ERVATIONS HY TELEGRAPH B:Kl'WEE~ CALAni, :!\IE., AND NEW ORLEAXoi, LA. 

CAMBRIDGE, 1Yoi•rmlwr 13, 1862. 

DF.ATt Srn ; During the last year the Coast Snn·f'y operations under my dirHtion have consisted 

Pxelusively of compntation~ and r<'dnctions, the field-work being suspended in consc1p1ence of thP war. 
The ~arne cause hat< acted to retard the progrcs8 of t}ie reductions to a con~idm·al>le cxtrcnt, and but for the 
diminution of my party wliich it has occasioned, I might at present enjoy the ~;1tisfaction of mporting the 
whol1• of tlll' l01igitudc work as complt>t.-ly n•dueetl. Nn l'mall prngre.~.~ hai', lrnwPvcr, been made, and the 

work ha" been completed upon four of the campaigns, viz: Ualais-Bangor; Apalachicola-Eufaula; 
1llaco11-Eufoula; l'rnrnC'ola-.Jiobile. 

The di,;cu;;fion of these ob~ecrntions, although extended and minute, has elicited few results of general 
~eiP.nt ilic interest which have not l)(wn hrnugl1t to light by the computat.irm of former longitude measurements. 
The pheuom(•n:1 attenrlh1g th<' transrn.isRion of signals have been similar in these and in former campaigns, 
Bhowing in :tll a]>proximat<'ly tl1<' same velocity of tmnsmission, and· the same dependence upon the position 
and l'tr<'ti;;th of the l>atfr>·i<'f'. 

So, too, tlft• ""nw re~ults lrnvr· Leen <ll'duced fro.JD the examination of the personal differences of obl'erverfl; 
and it is now L(•youd qu1•>tiou tlmt. hy the ehronograpl1ic method, at least, the per;;onnl equations, althougl1 

manifri;t, arc very far from cmiBtant, '»trying greatly with ext<·rnal circnmstancc~ and with physical condition. 
Indeed, their variability is so d('cidecl 118 to lead rnP, in the di~cm8inn of the oLservations, to aim always at 
their climin11tio11, mt.her than at their cletermination, contrary to the course ori~inally pursued. 

The mean error of o18ervations appear,.: tn vary but littfo for the l'ame observer, its average ranging, for 
rlifferent observers, between nine nnd fom-teen hundredths nf a !!Ccoml for a single tap. 

The cli:rnges of azimuth during: tlw period of ob,-;ervation lrnve bef'n referred tn in previous report!<, and 
con~titute one of tlw mo~t i11tl're~ti11g anrl ~triking phenomena which the computations have brought to light. 
In all the telegrapbic longitude memmrem•mts without exception, both in summer and winter, in the northern 

and the southern States, the transit iustruments have been found affected by a motion in azimuth differing in 
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amount and in rcg·ularity at uifforeut Btations, lmt almm.t wit11out ext"'[ll ion having tlw samP g1•11Prnl knu•·rn·~-, 

viz: a motioJI of thr: we$krly end of tl1P nxi~ towanl>' tl1e 80uth a~ thr night arlranc<'d. 'l'lie onl:-- app:ne11t 
p:xcqJtionB in tw1•111y-Jin· B<·ri!':< !•f ol1~P1Tntion.' 1Jr!· nt :If aeon in 18;)(), alHl at }Juliik in I ~.lh; lint tli!· ~·.·rit·" 
at }fricon iu l:SC5 anu 1860, and ;\[ouile in 1807 aml 18G I. confirm tlw ge·1wral ruk, :md I ~11opect tlw <·Xt<'p
tio11e to he rntlier nppan•nt than 1·1·a1. I do not lll!'illl to E:iy tlmt tll(• di:rngc· ha" bPe·n in thi" uirc·cti011 rm 

every niµl1t, nt eacl1 ~tation, in t'Vt•ry cnmpnign, hut tliat the apparent PX{'C']Jtion" lun-1• hPen rn fc•w am1 so 

markPd '18 to kad tn the l:OnYietion that the·:- nrr due to sonw SJH•eial aud almormul iufhirrn·e., Fuch a.~ a j";ir 

tu the iil8trurnent or some crro11c·ou~ oLserYation. 
'l'llf'. unifoTm <wcurrPnce· of tl1iF nzirnntlial l'l1ang1', anrl th!' nuiformit:· of it" dirf'ction. natnrall:· lPMl 11~ 

to 8eek its origin, not ill local <li~turhancf', but in oorne g1·ogno~tic law. The com·icti1111 lias been forced upon 
my mind that the chaJJge if dm· t1J tlrn dirni11utio11 of tPrnpe·raturc of the· ('artli'~ >Urfar-<· tr;JYcllin;r 11·n1wanl 

with the dimrml l'OlHtion. 'l'lic~(' chang·c·" in azimuth i't·1·m, i11 "ome d<·gret: ;it ll·:ut, to dqwud 011 llH• tl1!'rm:tl 

chang<'S OYl'r :rn fln•a too lmg'l· to t·1i:il1k• n" to cmmcct them with tl1<· tlH·rmomctric Yariatio11f\ Ht th« plncl' of 

oh~el"\'ation; or, if tlwy ~llf1nlt1 in fact hl· fonctio118 of tl1e8<' local ,·ari:ttions, tl1t· ]awe J,~- which tl1e drn11;!:<'" 
of surface ternpPmtur<· follow the atm08j1heric ehangl'S aH' not sufliciunly uucler8toncl to n·nder the itlY«~tigntion 
easy, eYen with fulll'r detail Lhau our ob;;ern1tion' pt'rmit. 

Nowhere have thes<· drn.1Jg1·~ heen ~o great and 80 unei•rm ns at tlw station Lower Peach Tn•t', Oil tlH• 

Alabama river, about midway betwpcn :\lontgomcry alJ{l ]Jobi](·. All attcmptc to (•xch1111g(· longitndt· signals 

hctwePn the~c'two eitief directly liaving· proved u11aYaili11g, it l"'c:nrn· lH'C<'<'i'ary to 1·"tal1li:<li an intcrmc·diat.· 

station. An a8trouomical "talion wa~ tl1l'rcforc cou:o'trudetl at 1~mn:r l'each Trc<', arn1 its difft·n·tw<'>< ot 
longitude from.ontgomcry and from JHoliil1· 'n·n· t!ctcn11ined "(·1•aratcly. At tlii:; :;tatiou the an·rnl!e 

cl1m1gc in azimuth on eight "telq.;rn1>h night,,," Letwet'll thl' firPt and la:;t 0L:;c1Tatio11s, was + Os.;)7; tlll' 
rnc>an lrnurly chrmge Leing +Os.0/i2 during the first h'n da:n of ,,\pril, aud averaging + Os.14;.) duriuµ: tile 

period hetwccn tliP 19th nnd 28th of the :3ame month. l~11011 five uighto bt>twet·u ).Jny 21 and .l11t1l' 7 the 

total change averngt:d + Os.697, and the rn<•an lrnurly ehm1gC' wa,; + Os.12:3. (In only one night out of "ixt<'<'ll 

for which the ob;;('rvatiom lian· lwen carefully Rturlil·d doe>< tiH're appear any C'.Xc<'ption tr• the• din·cti<>n of 

this change. On tltis date tlrn azimutlrnl clwHgl' bctwP<'ll tin· ctuliest and lat<·st ol'"PrYation~ was 1wg'<1tin', 
hut tlwre is strong reason to suspect ~orne rli~tnrhance nf the :irljn~\mPllts rlnriHg the excliaHgc of ~igrn1b 1m 

that night, and all tl1c morP a;; Pach of tlw two ~c1·ics of 0]1;;ern1tions for azimuth, tn·:itccl by itseli; g-in·~ 

nnmistakahlf' indications of tl1e «11me positivf' c111mge obserYe<l 011 otlier uighto. 

J t has heen impos;;ible to uo ju~tice to tlw obserYations at this stntiou without tlH· n°g11lar <"mploynwnt 

of a tnm dqwndPnt upon the time in the adopted value of the azimuth. E-'nch a tnm ha~. ind1·e·il. lor•f'n 
haLitually ern1iloyed in discuPsing the r<:eultB of otl1cr campaig:n:>, hut l1ithcrto rathl'r ae a rdillt'llH'llt than ai> 
a necessit.)·· It has, in practice, been made directly proportional to the time daring- th1· ni1dH'~ work, lint 
there arc some iudications that the change wa~ ll'~S rnpid in the early part of the cw·ning than in tli« lntPr 

hours. 
'I'hc simultaneoul' clrnnges at J}fontgomery, tlwngh mud1 less in anwunt, w1•r1• none the lt't'S decicl<>rl. 

Here, on eight telr>gmph night~, tl1e avemgc hourly variation waB + Os.U J;J ; and the cxamiimtion of tlH, 

shorter series of observations made nn other uights gives thP s:1me vnhw. 
It should be stated tlrnt, for the instrument at J>ead1 Tree. motion~ in azimutl1 were so great as to 

render it necessary to atlju15t the po:'ition of the axis at the cornuwm·ement of e,·ery nigl1t'~ work. TlH' 
iustrument used wm; the Coast SurYPY transit in~trumcnt l'<o. 8, which !ms heen employed iu most of thP 

previous longitll(le measurements, and, like the others useu for the sam(' purpn,..c, consist" of a fort.Y-six i11l"h 

tdc8cope, of which the axis iA supported by a ca~t-iron frame, form1'd of a "iugle pi"ce, ~n that tllf' tm1 
Y beds are parts of mw and the l'ame castiug. This frame is ordinarily made to re1<t upon a grnnitl' lilol'k, 
tl1rce feet wide and one foot thick, ~unk in the ground to the depth of more than three feet. and ri:<iuµ tr. 11 

height of tliirty inches above the surface; but, in the unexpected contingency of tbc establishment of th<' 

station at Peach Tree, it became necessary to use wood, since there was neither granite in tliP region 11nr 

time to obtain it from the nortl1. The wooden hlock wn~. however, hard and well seasoned, and the <'Xp('riP11c1• 

of former years, when the employment of wood became necessary, affordB no 1·easo11 for snppoBing the aziumtlrnl 
changes. to have been in any way connected with the material of the pier. The soil of the regio11 eon~i"t~ of 
red clay, covered to the depth of aboui six inches with sandy loam. The wooden i,:upport of tlw i11otrume11t 

was imbedded to the depth of three and a half feet, resting on a compact bed of F<lll(I, plaecd thPrc for tht• 

purpose, and sun·ounded by sand well rammed down between the ,;urrouuding clay arn1 tlw piPr. 
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Among the observations of the Macon-Eufanla and Pensacola-)[obile campaigns are several series of 
clock signals, or Eimultancou$ records of the beats of tl1c clocks at both stations, recorded on all the registers. 
'l'he~e doek ~iguab wen' made alternately with serie~ of ob~e1-vations for time, in the hope that some method 
miglit yet proYe equal iu accurncy lo that of star signals, which should be at the same time less tedious, 
laborious, and expensfre. 'l'he experimBnt hrrn been thns again fairly tried, but, I regn:t to say, found 
wanting. At least, with the portable insti·uments wl1ich from the very natm·e of the case we most use, the 
error and rate of tlw clock~ cannot Le dettermined dosdy enough to give clifferences of longitude equal in 

accuracy to those 0Ltai1wd by the method of ~tar signab. The accordance of results during any one eeries _ 
fa admirable and scductin:; but the comparison of the results of different seric" and on different dates unmasks 
the delusion, and drnw~ ilwt tlie clock rates cauuot- l1(' rdicd u11011 a~ 1mflicicntly constant, although the clocks 
are of tlte Lest workma1rnhip of K(•oseb, Hanly, :mrl Krille. 

During tb<> pa,_t yc:ar th(• circmnpol:u arnl time ~tar lists to whicl1 l have frequently alluded in former 

report,,, and whid1 had Leen impron<l from time to time dnring the pa~t eight years, have been adopted by 
the Na\·al Ob~ervmory and Ly the );autical Almanac as >'taudards of right ascension, and have been printed 
together with tables of mean places of each of tlic one hundred and seYenty-E>ix st;trs for the bPginning of the 
thirteen years 1851-1SG3. · The methods aud detail~ of their formation, togethPr with tlie dii;cuesion of the 
syslf'matie Lliflerc·uces of tlic seYeral c::italogues an.series of oh,.,en'ations employed, are prepared in full detail 

for publication with the "IlccordB and Itcsults" of the Coast Survey. The equinoctial point,,.corresponding 
to Argl'lander's "IJ,,LX Stl'llarum Fixaruin Posztioncs ilfedim" was selected as the fundamental zero. for 
both catalogues, and all the materials cm11lnyed were subjected to tlw correetions requisite illi. refening them 
to tl1is zero LC'forc th<'y were introduced illto the equation!' of condition. All obscn·ations~nce the time of 
Bradley whid1 seemed likely to add to the precision of resultant value& were incorporated in the determinations, 
and I think W<' may be ju~tified in n·garding the positions and proper-motions of tl1e~e lists aR commens11ratE~ 

in accurnry with the prcocnt con<lition uf 1wactieal astronomy, and thcreforn not unworthy of the title 
"stauclan1 right asccn~iorn,." 

Tlw Lq;·i1millg of tlu, ypar 18;;;, waE d10~e11 as tltc epoch of the two shu li"ts, primarily becau~e it was a 
date m:ar to, yet in adYance of, the time at which their preparation was begun, viz: 1852; but there seemed 
an ad<litiornil appropriateues~, ina:'much as this epoch is prnciscly on€ century later than that to which 
lhadlt·y'~ ob~crYations are rf'f'r•rred in the Funtlamcnla Astumomi,e. 

The rigl1t asceIJsions d(;ducible from the fidd olJservatious of the telegraph parties, although made with 

rnrn11 portable in~trurncnts and a magnifying power never exceeding one hundred, have, to my astonishment 
and ddigl1t, hcl'll proved by tl1(:f'l' computations to surpas>l in accuracy a majo1·ity of the observations upon 
which the detei·mination of the "standard phces" was necessarily based. I have, therefore, taken steps 
towanh col1ecting the ob~ervations of' tl1e stars of our list>; from the records of the several camp!tigns, with 
the imrposc of f·rnployi11g th!'m in the llf,xt revision to which the increase of observations aml the lap"e of 
time may render it de~irahle to ~ubject them. 

Moreover, as each rncce~~fre longitude campaign has been computed, the right ascensions of the signal 
stars ernvloyecl have lwrn r11'tlu.,r·rl and placed on record; and I hope before long t() submit a catalogue of 
the rigl1t aHt·en~ion~ of l)l'tWePn fiye and six hundrc(l of these signal stars, as an incidental fruit of the careful 
zeal of tlw o l)s»rvn>', e;;peciall y of .Messrs. Dean and Goodfellow, by whom far the greater part of the observa
tions have been made. 

Sine<• my 1ast l'Pport I l1avf', to my gi·eat regrr:t, lost the ~ervices of two accompliabed and valued aids, 

1\frssrs .• l ameR H. Toorn\·r au<l .Jolm S. Hmdfo1d, the former by rei'ignation, the latter by his transfer to a 
wider field of u~cfulnc,;e. I have, however, l)ecn aided, as in former years, by Professor George Searle and 
Mr. Clevelaml Abl)e, to w]10se a~f'iduity and care the value of the work done is in great measure due. 

Very re~pectfully and truly, yours, 
B. A. GOULD. 

Professor A. D. BACHE, 

Superintendent United States Coast Surt•ey. 
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APPEXDIX No. 15. 

DISSURSION OF THE 1\IAG~ETIC AND METEOROLOGICAL on;:;EllY.\TIO~S J\IAJIE AT THE GIHARD C'.11LLF:Gl': 
013~Ei1VATORY, PHIL\DELPHIA, IN t8to, 18H, 1812, B!:J, 1844, AND 184.i. PARl' IV. -lNVESTIGATIO'{ 
OF THE ELE\TEN (OR TE'<) YEAR PEfUOD, AND OF' THE DHTCUD\>r.::r:;-; OF TII8 IIOltrZ1)STAL CO~IPO~EST 
O~' THE MAGNETIC FORCE. BY A. D. BACHE, LLD., SUPEIU!\T8>i'DE'.\'l' L'1T8;:> ST.\TE~ COAST SUU\'J..:L 

Volume XI of the Smith~oninn Contrihutions to KnowlPdge cont<li1wc1 a dioC'u~-,im1. in three· pflrts, of 
the observation~ for magnetic declination; the fir;,t }><trt refrrring- 10 tl1c d1:n·H (or t<·n) y•·ar~ pr:ri11il in tl11• 

mnplitmle of tlie ~olar diurnal variation, and of the disturl>aJtcce< of tlit: m:ip:11('tit· declination; tlH• sPcoml, tel 

the annunl inequality of thu ~olar diurrn1l variation; and tl1e third, to tlw i11fluf'ncc of tl1e mooH mi the 
magnetic dcclinatiou. The pre~cnt <liPc11ssiou refer." to tlw cl1anges of h<Jrizontal f(,rc<·, aud \rill he carried on 
in the same order aR the former, ~o 118 to di:<pen:<e with explanations iu tl11· moclt· of tr":ltml'nt, mill':<~ in th""" 
portions iiwolYing the peculiarities of the lwri,mntal-forc!' iuHm1111•11t arnl rt'cord. Charles A. Sehott, esq., 
has rendered me tll(' snme asBistance in thi~ work statr,11 in the· introduction to l'art I. 

The horizontal-force instrnment was onf' of Gan~s'>' largp Lililar map11:tnmeters, nrndc by :'.lfrycr~!Pin, of 
Giittingcn, tlie WC'iglit of the magHC'tic Lm being about twcuty-fin• ponmb, all(l its l:·ngtb heiug thirty-six 
inche8 and fivf'-l'ighth,;. Tl1e ~us1J('nsinn wire~ Wt'rt' slig1itly inelinec1, the 8m:1llt_·r di:<t:mc"E bt:IWP('Jt them 
being ahove the lnrger. The Yalne of one di.-ision of the t'cale iu part~ of the horizontal foree wai' <let.,rmint·d 
to be; in :'.\Iay, 1840, 0.00003;); in Juul', 1841, 0.000038. The nwa11, or 0.00003G:J, i~ tl1c Ynlnc ll'"d 
throughout the series. The se118ibility of tlH· in:'trunwnt was thus n·ry con:'idc'.·alil<~. 'l'liP in:<tnmwnt 
liaving been properly a1lju:"kd 11 itli tlu· bar at right angle~ to tlH' uw:m m:i.gtwtic ml'.ridian, the tor:3ion auglc 
Z was found to be 710 ·13'. Tlw rdation k=a cotan. Z cxpn.,-<~e~ the valm· of one scale· <liYi~iou kin parts 
of the horizontal force, a being the YahH' of a Rl'ak r1ivic'ion in p1trt~ of the rncliu,; 01· 0.00011 = O'.:C18, and Z 
the angle of torsion. Increa~c of reading~ on the scale corrcs1)•mdcd to ch·creasc of lwrizouUtl fon'.e. 

The imitrumcnts were plac.,J iu 110"i1iou l•y the e:piat:ions <lerlnc\•rl hy l'rofcs,:or Llu,;'c1 for the• C"IO'!' of 
the dPclinomc>ter in equilibrium with the hmizontal aml Yertieal force m·1guetomcte1·s, the• posi1ion of inst:ililt> 
cqnilibri11m being taken necessarily from the form anc1 position of the ob~ernltory. The cff•.·ct of the i'm:tll 
vPriical-foree bar at first usetl upou the l1ifilar wa~ quite in,.;ensilih., arnl tliat nf tlie d1·clinm1ll'lr•r bar nJfrcted 
the value of the scnlc but slightly, the effect of both inRtruml'ttts changing the value of tlH• i'cale divisions 
only in the mtio of 1 to O.!J!J56. 

A thermometer, by l'r:mci:<, of Philadd11liia, diYill!'rl to half degrl'Cf' of l'alncnhcit's sc:1lc, aml easily 
renil tu tenths, was rl:Jtt!il in thL• box of tllf' hmizoutal-forec nmgnetometer, and a~ near a~ practiealile to 
the bar. 

After the liifilar was set up, a motion commenced in the direction irnlienting tlPcrPlli'P of force; it was 
:progressive, though not ste:u1ily so. After a time an extra scale was rPqnin·<l on oceasinn:< of munral or other 
di8turhan<'es, and finally the m·dinary readings were upon this ex:trn scale. On tll(' occasion of the· chaugt· of 
the vertical-force magnetometer, in January, 1841, hy the substitution nf i'\axtou'; balance magnetometer for 
Lloyd's, the magnetism of the horizontal-force lmr w:1R examined and foun<l to han: sensibly decreased; it~ 
force amounted to 0.9601 of its original force, in 1\Liy, 1840. The experiments were m:ide hy meanR of 
deflections with a subsidiary declinomcter bar, the only mPans then m·ailahle. A fo1ther experiment of the 
loss of force was made in J unc, 1841, wl1cn the iustrumcnt was accidentall.,\' di~turlwd hy onr' of tlw nh~erveni. 
The loss of m:1gncti:m1 then found, hy mean~ of a new determination of the angle Z, '\\"as 0.0314 of its amouut 
in J annary, 1841. To ascertain the c1iange of magnetism of the bars of the magnetometerB, vibration~ w1•re 

also made use of, hut they led to no satisfactory result. 'I'he prngres8iYc change of the sl'rtlc rcarli11g,; from 
the change of the horizontal force and lo~s of magnetism of the bar will Le investigated fortlier on. 

The observations between June, 1840, and September, 1843, wen• mrulc iii-hourly, and from Octolicr, 
1843, to the close of the series, hourly. The serit:'~, extending over fiyc year~. i8 not qnik contiunous. ~o 
observations were ma.de on eleven days in January, 1841, oii the occasion of the introdt1ction of a new vertical 
force magnetometer, and the consequent necessity of rearljm;ting the instruments; in January, February, nud 
March, 1843, the w01·k was reduced to bnt a single reading a day, by circnmEt.ance~ dBcwhere Rtated; there 
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arc algo soml' minor cli~turbances at other times, when the differences in the readiugs, however, were ascer
tained and allowed for. :Full Etatements lwaring on the continuity of tl1e series will be given in subsequent 
pages. 

'l'hc reduction proper nece~sarily comm!'nceB with the operation of bifoghig all the readings to the same 
stanclarcl temperature, to nmrlt>r them cmnpinalilc among thcm~clvcs. 

Correction f!f tlte readings '!f tltc bifilar magnetomcta for cl/{mges ef temperature. 

'l'hc care bestowed on the cxperimcnt8 to ascertain tl1e effect of tl1c temperature on the instrument, and 
tl1e persevern11cl' with whieh tlH·_y wen: carriBd out, were not rewarde<l with a correFpouding 11Pgn•o of agree
ment in tlw result~ obtained by the various proces~P~ <>mployec1. 'I'his, it will be recollccter1, was also tl1e 

case at other obsc1·vatorics. The s11hject of the coefficient of temperature for the bifilar magnet is fully treated 
in the preface to th(; three volumes containing the recor<l, and it will, therefore, in tl1is place only be necessary 
to recapitulate in general Llie result~, aud t<J state the nature of the experiments tl1ere dc,seribccl. 

The first olisl•rvationg for tl1P tPm11eratme codlil'in1t were made on July lG, 18-!0, Oscillations wrxe 
observed alteruately at the ordinary tcmpcTatuw and near the freezing point, obtained by surrounding tlie 
box containing the nrnguet with ice; at the l'ame thr1c', comparative oscillations of a bar in another building 
were observed to forniHh the necl·ssary data to cm..-cet the Lifilar re8ults for any cliangc in the Lori.:nntal 
force during the progrc,;s of the Pxperiment~. The value deduced was 2.8 scale ilivit!ions for a chm1gc of 1° 
:Fahrenheit. Ko reliance wa>< placed on this r<.'sult, on account of the comparatively 1·ude indications of the 
i<ub~idiary instrument, and al~o on accuunt of an irregularity at a certain i10int in the curve representing the 
connexion of cliange of force with ehange of temperature. 

The method of deflections was triec1 and aban<lone<l on aecount of the small amount of deflection at a 
distance sufficiently great to prcveut the chance of permaucut chmigcs from the mutual action of the bars. 

On the 22d of February, IS.fl, comparisons by vibrations were again re.-ortcd to, hut with no better 
succes8, the correction fur change of force during the interval being unsati::ofactory. The result deduced was 
3.0 :o;calf' divisions for 1 o Fahrenheit. 

A111,Jying tlic res11lts to the readings of tbe bar when mounted on the bifilar SllFpcnFion wires in the 
ohHcrvatory, they were so little 8atisfaetory tlmt it wa8 determinc<l to get the change of intensity of the bar 
by heating aud cooling the observatory wl1ile tbe bar remained in situ. 

In J1m11ary and Ycbruary, 1842, a continuous sc1·i<·s of obscrvatiom; was made by allowing the obser
vatory to attain the winter temperature on om~ day, and obtaining thus a result by compari~on with the pre
ceding and succeeding da:p, when the room was artificially warmed. 'fl1e value founrl was LG/; Rca1e divisions 
fur 1° Fahrenheit. At this time the observatory was warme<l by a soapstone stove with copper fixtures. 

About. the close of the year 1842 an efficient set of subsidiary instruments was mounted in one of the 
coll pg" buildings, the uifilar magnet being about nine inches in length. After the relative value of the scale:> 
of the in~trnmcnt8 had been ascertained, comparative ob~ervations were made, six each rla.y, in the morning 
arnl afternoon. Thl·~e olll;crvations and results are given in o. taLle extending over eleven months in 1843, 

an<l over eleven month:; in 1844. The 1·esults were fluctuating, and tlw discrepancies proved, conclusively· 
that other c:mscs were at work which would not lie aecounted for. '.!'lie changes in the force were generally 
small. In the course of these experiments I found, beyond a doubt, that instruments of the same <lirnensions 
were rer1uired to give comparative results. During an aurora the small instrument in the college gave by no 
means the same results as the large instrument in the observatory. There were numerous comparisons 
determining this. I had reason aho to believe that the large bar liad its induced magnetism easily disturbed• 
and not regularly renewing itself, so that the correction for temperature may be supposed compound, one 
part pennancnt and one Jmrt temporary. The following results were obtained : 

Observations between :February and June, 1843, 2..'iO scale divisions. 
" July anil December, 184:1, 2.28 

January and .Tune, 1844, l.94 

" July and December, 1844, 2.00 " " 
for 1° FahrPnl1eit. It may al~o be ~tated tlmt no reasonable supposition in regard to differences of tempera
ture between the indications of t11P- thermomc>ter and magnetic liar, or to changes in the coefficient varying with 
the temperature, will explain o.ll tlie cases of diecrepancieB. In thc~e comparisons, always near each other in 
time, small differences in intensity, as shown by the subsidiary inetrument, were allowed for, but the correc
tions for temperature of this latter instrument were neglected, as the changes of temperature in the building 
where it was placed were small. 
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Another method, not quite so unol}jectionahle as the pre('ecling one, was tried; it consi~ted in takiu~ the 
reFrn1ts corre~poncling to the highPst temperatnrf's r1uring Pach "'inter, and l'.ompari11g tl1em will1 tho;:p rorrP

sponding to the lowc•;:t temperatnreP, a co1-rection lwin[..i mai!e to r<'<lnc!• th<' d1:rnge~ of forcP by means of the 
secondary i11Rt,rumr·nt. TheM· comp~ui8oll~ were liable to he affrct<·d I·~- thP mie<1nal distrilmtion of the result:< 
used over the difforcnt parts of the month. The n•snlt wa;;: for comLiuations and corupari~oHs, from 

January, 1844, to ,June, 184·1, 

July, 184+, fo nccr,rnli(•r, 1844, 

for each r1egree of Falll'enhcit's scale. 

2.0:.l scale divisions 
2.2fl 

The menn value of all the result;: olitained hy the •·ariou;' rirocri'ses explained, is 2.G Fcnlc di.-i~ions, and, 
af1 a preliminary mcaRm·e, it was snppo,,c:<l that the coefficient was changealile: and h1'nce a correction for 
cl1angP of'icmpPratnre was applied, varying from 3.2 scale diYi;:ion~ in 1840, tn 2.0 sealr· diYisi011E in 1844. 

On resuming tlw discusHion it wns thoug-ht desiraLle to dcduc0 a value for this coefficient directly from 

,the entire mass of obsPrvations, as this could not fail to satidy the whole Ecrics. For tl1i~ purpose it was 
indispensable to make the ~eries of obsetvations continuous, or, in other word~, to n•fer tlw rcaclings, extending 
over five consecutive years, to the snmc initial divioion of the scale. This is, tlH"rt'forc, a proper place for 
stating all cases when tlte in~trnmPnt. sufferf'rl nn:y di,tnrl1ance, and the amount of ,-cale cmTl'clion rer1uire1L 

All necessary explanations arc 2:h-en in the record. 
The first break in tlie seric;; occnnccl Augnllt 27, 18,lO, at I2h 22m (J>hilad..Jphia time,) wl1en the mirror 

was accidentally derang<'d. The olJServcd numLers from thiB dat<! to 8eptr·111ber :1:2. at 1:21' 22"', lta,·c he(•Jl 
brought to cornptll'ison with former numliers lly t11c mean poBition of the· Lar for sis previou~ days. (in some 
ca~es seveH,) nnrl l1y the honn<, from 0 1' 22"' 'co 221' 2:2"' inclu,,in:. 'l'hi.-< corrt·ction is aln'acly applied in the 
record; it,.: 1uoLaLle error is given as 3.3 scale divi8ion&. 

On SeptemLer 22, 1840, the instrnmi:nt waf' rcadjnstecl. 
An interruption of l:lcven days occurred in January, ] s.11, owing to the introc1udioH of a reflecting 

vertical-force magnetometer, and requiri11g a 1ww arrangeml,nt nf the i11strnmC'11t,;. Thr bl)rizoutal-forre mag
nctomPt.i:r wus left in itR place. The uw:m values for ,J arnmry, viz; D·H.G di>·i~ion~ for tl1e l1ifil:u, au cl 3G'.J .5 
for the corresponding temperature', as given in volurnr.• I of the record, may Le redtteetl to tlw trn<' mean hy 

the interpolation of values bet,Yccn December 31 and Jauuruy 1:2. Tlw daily mean (at 32'.J) (Hl December 
31 was 842.3, am1 011January12, '.113.0; hl'n<'e, omittiug tlie n•at3iugi' for Jauumy 3d and 10th, as Sundays, 

the com11kte montlily mean sl10uld be 18.G divisions lees, or equal ~l26.0. 
'l'he ob:;ervations were resunwr11)11 tl1c 12th, and contimwd to }'t·liruary Rt.bat 221' 49~"', wlwn tlw wirl'S 

were found to have been slightly dcrangecl. Two day8 previou~ly, Feliruary G, 181' :2:.!"' (Pl1iladel11hia time,) a 
great change in the poFlition WftS notin•d; on re-arranging the in~trument, it did uot return to it:< fornwr read
iugs. A correction of + llG has been applied (in the record) to tlll' prl'viou~ mm11 re:1di11gs nHly in tl1is 
month, and in consequence + 1] 6 divi8ions should be added to each individual r•~adiug from the commence
ment. of the seriei'; but on account of anotlwr clisturbancr: nf the iu:<tmmf'nt, on the 22Ll, at l6h 22m (Phila

delphia time,) a further correction of +92.8 male divisions shoulrl Le :ipplit>d. The total corrcetion i», 
therefore, +208.8. Desidcs thPse corrections, thP n~adings on the 2:.!d from O" 22rn (l'hiladel 11hia time) to 
lOh 22m (Philadelphia time) intlusive, should be iucreascd by + 25.1 didsions, the alhiclade of the imtm· 

mcnt having been distmbed.• 
On the 2d of June, 1841, the suspension wires \\"f'H' struck aecirlcntally, deranging tl1c instrumeut; tlw 

readings were then near the encl of the sub:<i<liary scale, and in re-arrnng·iug the instrunwut the new reading,., 

were brought near the middle of tlie scale. 'l'he total difference between the old and new scale rcadiug", 
tlie latter commencing with the first of the month, is 900 ~cale divisions. The meant' between June 1st and 

C The corrected daily means for the month of Februllry, 1841, should, therefore, read as follows-
lst ________________ _ 

2d ------ -----------
3d ------ -----------4th. _______________ _ 
5th ________________ _ 
6th ________________ _ 
8th ________________ _ 
9th _____ , __________ _ 

1163.5 
UHS 
1141.9 
1133 0 
1138. l 
J 1)18.6 
1181 2 
1160.6 

JOth ·-·· ----- ------11th _______________ _ 

J21h ______ ----------18th .• _____________ _ 
151h _______________ _ 
16th _______________ _ 
17th _______________ _ 
18th. ______________ • 

1131.1 
1103.8 
lll82.I\ 
10~3.5 

1100 0 
1122 l 
1139 7 
1137.0 

19th _______________ _ 

20th __________ ··-·-· 22d ________________ _ 

23ct ______ ----------

24th.--·---·-··-----25th _______________ _ 

2Htb ...... -------·-· 

27th .• --------------

Mea.n • __ ••••• -· _ •• _ •• _. __ . ___ • _. ____ ••• __ ••• ____ • _. __ • - • - • _ - - ••• - - • - - - - - - - - - - - - - • - - -- • • - - •·· -

l 12i 9 
I J.~U 0 
] I 8l !I 
l l"'t. G 
1128 0 
11117 7 
] 144.6 
l lfi2.:l 

llil5.7 
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5th arc alrcafly cm-rPctcd in the rceoril, but t11c i1H1ivi<lnal bi-homly reiulingi' rPrp1iro a conection of +213'* 
_ scafo divi~iom to l)rot1u<'c thP~e means. It was tliought L\':;t. not to apply thi~ correction of -900 divioions 

to the oL,,c•rvations lwnnen .Tnnc, lf:l40, antl ,Turn;, 18.! L, hut ~imply to state the <1uantity, since it can be 

:ipplieil easily to any result hcrmftcr. 
At tl1c close of 1842 the rr>gular ohoerYations were discontinued for three months, during January, Feb

runry. and March, l~ 13; a daily reading w:ts tnk!'n at 14h 22rn (Philadelphia time,) in order to keep up a 
rnntinuity in the series. By mcam< of tlie rciluced n•ailing~ in the rnme montl1s in the other years, it wm-1 

found tl1at n COITPction of -3'1.4 -:l<1,7 aud +l.i.5 for .Jmrnary, Fclll'uary, and l\larc11, reRpcctively, was. 
i·e<1uircd to refer thP mean at 141' 22"' to thP mean of a complete hi-l1011rly daily series. Applying these cor-' 
n>ctionB, th<' corrN·tcd monthly means bccome-

}\ff "Tannar.Y, 1 S4:~ - - . _ - .. - ... _ ..... - . - .... - .. - .. 80311 .7 at [)!)CJ .2 
Fnr Pel1ru:iry, 1843 .. ____ .. _. __ . _ .. _. - . - .. _. - - - . 79S".9 at 51°.~l 
ror )forcl1, JF.J'.J. ______________________________ 815'1.1at4b0.7 

On 1he 15th of April, 184:), the instn1ment was ean·fully examined auc1 found in adjustment. 
At C" 50"' on i\Iay 4, 1s4:;, the bifilm- wiw di.sturbed, l:mt renrljusied on l\lay 5, befnr.• tl1c regular obser

vation at 2h :21 '" p. m. A correction of -l G divisions during the interval i~ to be applied to the readings. 
After thi~ date the iustrmnl'nl n:mained undicturbec1. 

"'e have, tlierdore, f;,r di~eu~sirm tl11' followiug eontim1ous sPries of monthly mran:-; of the readings of 

tlw hifilar mngnetornetH with it,; corre~ponding mean temperature. The series extcm<lB over five years and 
one month. 'To obtain a better view of the f<<•rie~, the corr(•ction of -\HlO divisions for t11e first twelve months 
has been applied; it giv<'s a 1wgntfrc value to tlw .T Lme mea11 of 15.!0. 

'l'AllLE I. 

Ilecapitu1ation qf nwntltly mean reading-! qf tl1e 1,ifi.lar magnetometer, corrected.was to present a continuous 
sr:nes. 

T£MrE.RA.TUREe 

]8 1841-42. I lt342-43. 1643-44. 84 ' I I : 40-41.' 
1 

I 4-45. 1810-41. i 1~41-42. l842-4a.: 1843-4-l. 1844-45. 
------------- - -------------,-- __________ , ___________ _ 
Jo 11 e .................................... I - 85.4 +4:J2 :i; +66~.5 +901.0: +109'2.0 +72°.l I +11•.1 +71'.3) +75°,! +72'.9 
J111y ............................ .... ... + 90.l i ~u:i.9 i 710.2 916.5

1

. 1126.6 if;,6 77.3 76.B I 76.8 77.8 

Au~uu .•.••••.....••..••..• H••······· 146.2 511.fli ';18,l 9:>li.:3 1149.5 75.5 75.4! 74.7 77.2 75.8 

Septeniher.............................. 162.l i .5:17.9 740 . .1 925.4 ! 11£11.8 65.0 i0.61 72.5 7:.3.l 71.5 

October............. ............ .... 119.4 1 515.6 I '768.8 988.6 j 1110.7 58.7 5~.7 i 67.9 66,3 68.8 

No,•e1uher. ............................. 136.8 503.l I i"i7.8 9t<,3.7 \ ll35.l 47A 47. l 6l.B 60.5 til.5 

n .. cemher ........ .................. .... 156.0 535.4. 775 9 1 986.1 I 1191.3 I 35.71 65.41 57.~ 57.7 57.4 

January............ ............ .... 2Jl.8 561.U i 803.71 988.3 ; 1227 .2: ll6 51 61.a 59.2 51.7 58.6 
February ........................... _,.. Q35 7 576 4 798.9 f 1018.1 ! 1221.6 i 3L7 60.5 I 51..9 5-t.6 B3.6 

March................................. 218.9 572.I f 815.l ! lCIS-2.1 i 12~.3 i 43.5 64.J \ 48.7) 62.8 58.2 

A~ril.............................. ~6.!> 606.7 i 869.5: 1067.61 1257.3 i 50 51 65.5 ! 67.4: 63.8 &1.l 

~1ar •••• .............. .... .... .... ••••• 201.8 625.L \ 87J.u I 1072.4 1

1

· 1250.s i 60.3 68.3 I 68.4 ( 68.9 64.3 
June .................................................... 

1 
... , ..... ].......... 121!1.7 1 

.......... f .......... \,.,.,._,.,,.......... 74.B 
I I I I I 

- - ·-···-- ---- ·- --. -~--'-------------'----------'----'-----'----

L nder the supposition of n. unifo1·m progrt>•siou in the change of the mean monthly readings (due to 

change in the l1orizontal forc·r and ln:<R of magnetiem of the bar) tho bifi1ar readings for a given period may be 
reprcsl'nted by thl' form-

B=Bm+6ex +L> ty 
where B,. a mean bifilar reatliug for the perioil. 

x the change during a perioc1. 
y tlie change in the rcac1ing c1nt> to a change of 10 Fahr. 
6 £'=difference between a1:1y single period and the mean epoch. 
L::,.t = " " nny t.cm1Jerature and the mean temperature. 

The formula was first applied to t11e moutlily means resulting from five years of observation; it gave 
!l = + 1.0 scale division; but tho remaining differences showed that the irregular changes between June and 

° For the first da.y only +142, according to the mean in the record. 
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July, :mJ December ancl ,January, of the years 1840-'41, hacl an unclu<' effect on the result. The first yrar'8 
observations were, then·fore, omitted, and the process repeated for the remaining four ytars. The twdve 
conditional cq uations gave tlie normal <:(Jlliltiou~-

+2143.15 ~ + l43x -200.4.1J. 
-2549.n = -200A:z: +711.ly. 

wl1encc x = montlily effect of tlw })nJf!,T<'ssion--= + Hi.5 scale divisions. 
y= tcmpcratur<: correction for 1° Fahr. = + 1.8 " " 

An examination of the observed :wc1 computed value~ s11owPd that the introcJuction of a term ~l:i z would 
improve the agreement. Solviug the three normal equations we fouml

x = +17.G 
y=+ l.G2 
z=- 0.31 

The following table shows the comparir<on of the observed and computed montlily mean rcacJing;.; of tlH~ 
bifilar: 

1841-1845. 
i 
.

1

: Mca11 lt:lllpl'raturc. 1 )lean oh~tTn·<l bi£.Jur 

r£"ndi11~. 

JtJne ............ . 

July .......................... . 

Augu•.-- ..................... . 
Septernher ••••.•.••...••..•••.. 

Ot~tober .•••••••••••.••••••••••. 

1'10Vf!Inbcr ......... ~··· •••••••. , .. 

Dcceniber ...................... . 

Januflry ........................ . 

73°.3 

77.2 

76.5 

71.9 

61.2 

57.7 

57.n 
57.8 

i 
I 

I 
February., ............. •• •••••• , j 55 2 I 

Marcil ......................... I 58:5 I 
April........................... 65.2 I 
May ................... ········I 67.5 

----- !---~-----: ____ --
Mean ...................... 1 65.17 

811.8 

s:J3 9 

8-l7.l 

8:;3 4 

849.9 
~72.2 

895.0 

003.8 

918.6 

950 • .3 

955 . .5 

E72.0 

Meau comrn11e1I. Difference r;, - 0. I~ c. -0. + 3,:;, 

779 2 + 7 .0 +10.5 
l"-Ofi 2 - 5.5 - 2. l 

E2t.7 - !J.2 - !i. 7 

837.0 -10.! - 6.6 
813.3 -LO.l - 6.6 

851.4 + l.5 + 5.0 

867.8 - 4.4 - 0.9 

srn.o - 9.0 - 5.5 

8U7,9 - 5.9 - 2.4 
91!l.3 + 0.7 + 4.U 

945,4 - 4.9 - 1.4 

963.5 + 8.0 +11.5 
·-- -------- -- ------- -------- --

.Adding +3.5 scale divi~ion to the mean value of Bm the above differcnccs will balance. According to 
the above results, the annual progressive cliangc is + 17.6 x 12=211.2 Fcale divisious, nnd the change in mag
netic moment of tLe bar for a clmngc of 1 o Fuhr. in the tcmpcrninre, or q = + 1.G2 X O.OOOO:W5= 0.0000591. 

This agrees with the best direct determination, licing the onc in which the observatory wa~ alternately heated 
and cooled. 

To test these result~, a combination of the six warmest months with the six coldPst moutl1s, liy alternate 
means, furnished several values for q depending merely on the assumption of a gradual r('gular progressive 
change during each year and a half, for which separate results W('re deduced; this sPries commcnC('S witl1 
May, 1841, and {-,Dds with April, 1845, aud contains, therefore, tl1c same number of months as the first com
bination, excluding at the same time the two defective portions noticed above. This combination also pos
sesses the advantage of showing the variations in the values of q. 
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Combination by alternate mmns rif the lrarmcr montli.i,from llfay to October inclusiu, witlt the colder months, 
from ~Yoi:ember to ~4pril ittclusicc. 

----------------------------- -------------------

:!'.Ia)·, 1841, to Oct., 1841. .. . 

Nov., Jt41, to April, 1~4~.L .... _ 

llfay, ld-12, to Oct., Jtc!:.! ... _ 

NoY., ll"-12, to April, 184:\. .. . 

~lay, ].':'.t:~, to Oet. 1 18.-\3 ... .. 

~ov ., J 843, tt• April, 1"44 .... ' 

May, Jt'44, to Oct., ldM ... . 

~uv., lf-14, tu }1.pril, li:i-!G ... . 

IJifilar. ;Temperature. 

461. 5 

559. 1 

704. :i 
P!tG. i' 

!J-11. !I 

IOltl. 11 

lll7.7 

1211. :l 

68. ;,7 

59.0G 

71. t>'2 
G7·. 7:2 

5\'3. 52 
72.!12 

GS.93 

I 

..A.Iternate iucans. 

1 ........... . 

Gt<:l. 0 

1-'2:\. I 

HIJ. 4 

1029. i' 

111:1. () 

70.25 

5t'.:ll:l 

72. :Ji 

51:'. 12 

72.72 

5~.72 

Cid. />.t. 

23. 8 11. 20 

21. 3 J:l. :;4 

Hi. 3 14. fi5 

30.fi 14. 7ll 

I:l. 8 14.2li 

4. 1 13.90 

' 

q in Reale di
viisio11s. 

+ 2. l 

+ 1. G 

+ 1. 1 

+ 2. 1 

+ ]. (I 

+ ll. 3 

------- ----- ' ------ ------ ---. -- -----. 

The re~ult from this combination + 1.3 confirms the preceding value. The result according to weight Or" 

+ 1.5 scale divif'ions, or q = 0.0000548 in parts of the horizontal force, has, therefore, been adopted in the 
reduction of the bifilar readings to a standard temperature, for which +G3o.o Fahrenheit has been determined 
upon as the mean tempcrature of the magnetic bar during the fi,-e years' series of ob,-lcrvations. 

The difference in the resulting value for q, when obtained from ddlections or vibrations, and from com
binations of the hifilar readings themselves, has been remarked before, aud no satisfactory explanation has as 
y<'t been given of it. Tims, for instance, at Toronto, the two respective valnes were 2.69 and 1.63 scale divi
sim1s, as shown in General 8abine's remarks (Yol. 11 I.) 'l'hc existence of a similar di~crepancy in the case 
of the Makerstown bifilar has been detected by ?.fr. Broun. 'Yhatevcr may be the cause of the differenee, 
tl1ere can Le no hesitation in sayii1g that the result derived from the bifilar observations themselves is the one 
to be prefo1Ted. At St. Helena, (Yol. II, London, 1860,) the two values were 1.45 and 0.98. The half-yearly 
compnriHonf\ at thi,; ~tation even show a les8 value, viz., 0.88 ~cale division!'; 0.98 (for convenience 1.0) was 
adopted in the reduction. Dr. Lamont, in his Handbook of Terrestrial l\lagnetism, (p. 206, edition of 184~),) 
s:iys : "It ileserYC8 to be remarked that the nJt1e olitained by comparing monthly mean readings of the bifilar 
at higlt and low temperatures is smaller than that obtained by direct observation." 

I l d. . 1 l q o.0000548 1 5 h b , t d A T h 1 n t ie present iscuse10n t 1c va ue !. = - - -- - = . as een auop e . t oronto t is va ue was 
~ 0.0000365 

l/' __ 0.0001-12_163 d t St H 1 q_O.OOOHJ_lO 
k-0.000087- · 'an a · c ena k-0.00019- · · 

It will be Feen from these values that the I'hiladclphia bifilar magnetometer was very sensitive; its scale 
valnP in parts of the horizontal force is but four-tenths of the Toronto value, and only two-tenths of that of 
tlie St. Helena instrument. 

In the computations which follow the tenths of scale readings have been omitted, (keeping only the nearest 
unit,) a.R contrilmtiug nothing to th(' accuracy of the results, and merely increasing the labor of reduction. The 
uucertaiuty in the rea<li11gs arising from the uncertainty in the value of q probably affects the units, and the 
same may be said of the declination changes, so that in extreme ( in<liviclual) cases the next higher figure may 
be affected. 

'l'he next step of the reduction consi,;ted in trarn;cribing the wl1ole body of the observations after coITecting 
them individually for differences of temperature; the adopted standard temperature being 63° Fal1renheit. 

'['he following table contains the monthly means of the hifila.r readings reduced to the standard tempera
ture ; the series has been made continuous by the application of certain co~ections explained Lefore. 

'!'he readiugs arc in scale divisions of 0.0000365 parts of horizontal force; increasing numbers denote 
decrease of force. The time is Observatory mean time, counted to twenty-four hours for convenience sake. 
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'!'ABLE 11. 

JJiontld !I means ef tlte bifilar readings, taken at i'Tltn-rals nf 111:0 n.ours rlnd reduced to the standard tempera· 
lure, 63 ° l·'altrr 1171 cit. 

PHJLADF.LPHIA TUn:, (.L M.) rmLA.DELPJJU. TIME, (P. M.) 

i Oh. 22m. I 24. 2~m.. 44. 22tn. ; 6h. i2m. i Sh. 22m. , !Ch. 221n : l2h. 22m. 1411.. 22m. 16h. fJ:.hn. J8h. 22m : 20h. 22m 2.2h. 22m, 

l-~-40-.---,~- --;;:-~ --:::.- Ui\'S. ])n•s. Divs. Divs. Divs. Divs. Divs. 

~--u-u-e-.-•• -.-•• -. ········I'-=::;-~ ~ ~ --102 - -~;- ---:::;;:- -115 ~ --l'fj -~ ~ 
July................ +74 +67 + 63 + 60 + ~6 +ioo +et + 52 + 4l +74 +<9 +•~ 

August •.••.••••.•• I 129 117 117 ll;J 146 J.57 1:37 ll:J 110 12~ 126 1;,3 

SP\ltetnbcr .......... 1 158 147 J.13 13ti 1£9 201 It<3 157 l.S:J 1S3 l.'.'>7 153 
Oetober •••• ........ 15.5 149 137 1-40 15-::1 179 177 161 ];J.l 1[»7 I:t: l~!J 

N!lvc111ber ..... , •••• · 1 160 )51 H.9 Ul 153 171 l i9 165 167 159 160 IB1 

December.......... !:.!03 l'!J2 1t3-J 118 184 21U :218 206 HJ:J l!:i6 2U-J' :JU.:! 

1841. JGh. 2:2-Jn 18/i. 22m. '2tl/J. 2Zm. 2211.. 2:!m. i Of,,.. 2'-2m 2h. ~:!m. <',./• 22m. ! 611.. 22m. I ~h. 2'2m lOA 2'2m : 124. 2'2rn. i l~l.t. 22m 

:-~---"_! ________ i ____ : _____ : ____ :. ____ i, ___ .----.---- ----

January.,, ••••••••. : 

February, •. •••• ..... 
)larch ••••••••••••• 

April.•••••• .••. ••••: 
May ................ ! 
June ................ 1 

July ............... . 

August .•...••••••.. 

Se pi ember .••••.•••. ; 

Oct()IJer .•.•••••••••. 

Nnven1ber ••••••••.. 

Dec-emb~r ...•.•••• 

296 

311 
4~0 

49t• 

Ll7 

.52l"S 

525 

545 

287 

27U 

2i3 

278 

312 

417 

440 

490 

520 

520 

5~ 

541 

fil \I, § 
435 4:J6 

4~5 481 

!117 

517 

522 

537 

514 

518 
51) 

:;34 

272 

261 

21:! 

287 

318 

4l8 

499 

534 

294 

2tl6 

29ti 

312 

335 

427 

4:-,7 

515 

561 

MO 
5:!5 

551 

299 

314 
3~3 

406 

500 

2'J5 

J[Jj 

429 

5:2'2 

53:'.J 

525 

5.')0 

2E9 

276 

279 

273 

29S 

408 

430 

481 

5:H 

s·w 
523 

5·17 

283 

281 

280 

307 

416 

44J 

496 

5!!K 

5:.JU 

5'.23 

553 

501 

.523 

5:Jl 

1842. \oh.2l-!m \:.th..2J4m 1 4h.21fm.\6h.2:}m. e-4.2J!m. l01i.2!Jin.:12h 2:i1n.14h 21!m. l6h.21~m 18h.:n~m.:!Oh.21Jm,2:~A.2qm. 
I I I , i 

January •••.•••••••. 1--;--1
1

1~, 5G7~\~~'~,~-~~~·~~ 
}'f~htuary, .••••••••. 

1

i 5S2 ! 576 574 568 570 5t'O .59::1 .582 5~8 583 588 58~ 

M:1rch.... .... •••••• 573 561 561 561 567 fJ3D 577 !l67 568 574 5:6 f>'":7 

A pol .............. · j 605 599 598 593 601 618 612 .596 59:2 60:i ()(Ji 6t·7 

i\18)' •. , , , . •• ,, , ••• •• 1· 618 614 6(19 609 6:).f fi'AJ 6-;l:] ti07 609 6lt° 6:JU 6·.!'l 

Jun€ . • • • • • . . . . . • . • . 652 655 6 rn 641 65~ 664 65.4 64~ 6:-f!J 6.J:J 6.J.'J 6."~ 

July .. ,,,,o ..• ,. ... ) 6~4 689 6t-C2 6&3 695 710 698 6J:ll 674 61!7 6!J3 697 

AUf!ll.-it · • ••• • .••••• • 1 70-2 C9.5 6!15 693 712 72.2 703 689 690 700 70-l 703 
Septt• mlmr • • . • • • • • 721 72.3 'i 19 712 7.32 '746 734 722 718 729 730 727 

Octoher .... •. •. . • • . 7~7 750 i47 747 7;">5 774 /i8 i~:} 766 iG4 16.F 7(2 

November. •••. •••. 78() 774 772 769 718 i91 786 7t"i2 778 778 78l U.'i 

December ......... / 783 780 778 776 779 79~J 800 791 700 il:!J i~4 7t:;1 

---1843. \Oh.. 2l!m 21&. 21tm. -4A. 2lj-in. 6~. 2ltm. 1
1

• SA. 21~m.-l~;L 21i-m \l21l. 2nm l~h.21lm.h6h.2l~m.118.k. 2lfm '.?Ola. 2~lm. 'f.M.2lim. 

-------- ---------1---i---l---!--_: ___ ------
January •••• , ..... , , • , • • • • • .. , .. , • • . , • • .. .. • . •• , •• , • , ..... ,. • • .. .. , • • • • /.... • .. .. I 813 I .......... 1 .... ., .. • : ••• ••••. • ••••••••• 

February........... . ........ / ......... ! 619 J ..•.•.•... [ ......... 1··•" .... , ......... , 
.March •••••• , • ••• • . l · ...• ,.,,.; 835 ••••••••• : .• , •• , •••..•••••••. , ..•••••••• 

April.............. 860 81;9 853 853 867 880 I 875 i 860 I 839 i 863 I E65 859 

~~:·:::::::::::::::: 9~.8: :9838~1, ~98~:11 r~ :: ::~ !I 9~~4~ 11 ~928:4· I :~ I :: I :~ ~;: 
A ugu •t. •• • •.. • . • .. . .,~ ~ 928 950 957 , 9J5 I 930 936 935 

l:l<pten:iber ••• ···.. •. 968 !167 962 957 977 990 
1 

981 I 966 008 l 970 970 966 
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llOURL Y SERIES. 

________ l.:·~=-1lh.21lm.

1
12h. 21!m~:. 3h 21!m·i~h 21,m jh,, 21!m· 1~21!m .. "ih 2ljm.' ~~~~-I~~ l(lh.2Jjm. ~h 21lm. 

---1-Bl_J_. __ J~I Div,. Divs. l __ ~:J~l-~=J~i~ _D_i_vs_. ___ D_i_v_s._ Dvs. 1,~9;:· ~ctober ............ 11 
!>fJ I 978 I 980 II 978 1· 976 ! 978 i 977 eeo 984 987 991 ·~ 

Nove1l<bcr .... ..... 98::! I 9;7 986 
1 

981 983 981 I 981 984 988 S92 994 994 

Decemlier •••.••.••. ~96 . 994 ' 993 I~~ 9!l!J 9'8 I 988 988 992 992 993 99d 

__________ 11~h 21~'"· ~h..21}m.li4h.21jm.:15h.21jm.116h.. 21;m. 17h. ~llm.:lb/d!Jim . . '.t'h 21o''" :,.ik.21-)m ;ui..21jm.iil'2h. 21Jm IJ3h.2lo•~ 

October • . • • • • • • • • • I 991 9i"9 !J85 983 083 i U83 i !185 1

1 
985 ! 985 i 984 ill r83 '. 994 

I I ' ' ' I Novc>mher ......... I 992 9YO 9!':18 9?'17 9:35 I 91'35 I 9~7 ' 987 9138 ! 988 989 9l:\9 

Deecmuer .......... I 1000 999 997 99.J 992 ! 991 ) 993 996 996 9116 998 I 999 

lt!.44. : Oh 21 ~m. 

January............ 1009 

Feliruary . . • . • • . ... • . J0.11 

March.............. 10;;0 

.A1uil ....... ........ 1067 

May................ 1066 

June. ... . .... ..••. 10~0 

July............... 110~ 

AU,!,!"U,.;t • . •• • • •• • • • • 1120 

:O.q1tembrr .•• H.... 1108 

fktnht:r .••••• •••••. 113:2 

No\'nuher .•••. , •..• · 1136 

Ut•('emUer ••••••• , • . 12()3 

lh. 21jm.: ~h. 2lim '~h. 21:m i 4h 21lm ) .5h.. 2lJm.
1

llh.2!Jm ! 7h. 2';m. ,. ~h. ~l!m-J 9h..2llni.1101<. .2ljm. ;lh.21km. 

·---·--1--i--1---1---- ---1--'--·--· 
1087 

1031 

!04S 

1066 

1066 
1079 

1104 
1130 

1!08 

1128 

1135 

1201 

:~~ 1' :~~: ~~: ! :~~: ! :~~~ II :~~~ ::: 1' :~~: I :~~: :~~: 
W47 1010 1015 I 1011 I 1045 

1 

1046 1051 10:;.s rnou 1052 

:~~~ i :~~ :~~~ I ~~~~ I :~:~ I :~:~ ::~ :~~~ :~~~ ~~~~ 
1078 I 1079 1079 1"77 1075 II 1079 l082 1084 10~6 10~3 
1106 1107 ll07 1106 110.> 1105 1110 1117 1119 1115 

ll30 I 1130 1129 llil7 1126 I 1131 1139 1148 114!1 1H3 

!108 11U9 110; 1107 1106 1113 1123 1129 1133 1129 

ll27 I li2:J ll2•l 1124 1125 1130 1137 1143 1146 1141 

1133 

1

1. ll:J~ 1131 1127 11'.!8 1129 1131 1141 1147 1149 

1198 llOO 119t JIW 1138 1191 119~ 1196 1007 12l5 

! ' i 
Uh.2J~m .• l!J/.&.2Jim .. 14h.21~m.:l!"ih.21i;m. l6h 2Jim il7h.2ljm.IUYt 21j-m.jl9/i.21tm. 20h.2l!-tn ~1h.21jm. J2h 21Am.23h.2Hm. 

Janu1ry .• ~~~;;-.~!~:~1·~i~1~~~ -1-1-JU-7-~ 
Ftbruary. .... .. .. •• 103;, 1

1

u
06

3'_
3
> ' 1028 11 cr.0;,4~ ' 1032 I ](J31 1

1 

1032 !I 1(13:3 1034 ]033 1034 lOa:J 
l\-1.trdL • • • • h ...... j 1067 1056 '1" 1052 1054 10.~4 10.)3 105l 10:i2 105~ 1051 

AJllii. .... .... .. ... 1U74 11159 1G63 1059 1051 i: 1059 

1

. 1065 

1

,

1 

1067 1066 1069 1066 1069 
May................ JC65 lil5K IOc>'l 1054 I05i JU55 !060 JU64 1055 1065 ](!64 1064 

June ............... · 1079 1074 1069 1067 10£7 1069 1073 10;.; 10:7 1079 10;9 1080 

J 11\· ................ : JI07 !IOl !OU? 1094 1093 1094 1097 1100 1102 1103 1104 1105 

Auen<i ....... ...... Jl:l4 1125 Jll7 1115 1117 I 1123 I 1130 I 1131 113'J 1131 1132 1131 

Sq>tt·mber ......... .'. 11rn 1108 1102 1100 l!Ol 110; 1108 1110 lilt 1111 1112 1116 

October ...... .... • 1139 1134 1128 1129 ll2t! 
1 11~ 

1

1! 1133 II 1133 1135 1132 1133 11.JO 
l\:Mnnher ..... .... 1146 1145 1139 11~7 ll3t! 1138 1138 lJ.i:l 1141 1138 113.5 1139 

Deceml1er ...... - ... · 1215 12W 12115 1200 11~5 1196 1197 JI97 1197 1201 1201 l2JI 

18~.~i. - \Uh. 2. qm .. : 1'1;, 21&-rn. !·-%. 21t:». j 3h. 21j.m. i 4h. 2lim· 1·· 51'. 2l!m ()h.. 2l!m· 7h 2l;}m .. I 8h. 2l!m. 9h. 2lfm. tOh. 21}1~. llh.. 2llm· --------:--.--i ___ l ____ 1 ___ 1 ___ i ___ ---- ---- ---- ------------
January · ·•· • ..... "\ 1233 I 1230 1201 I 1229 1227 11225 1224 1226 1230 1238 1244 1248 
February· .... •••••· 1~32 I 12al 1232 I 1230 1230 Ul7 12-24 12'!!1 1234 1238 1246 1249 

I I 
March .............. 1 1237 ' 12:17 1235 1235 1235 N35 1231 123l 1242 1250 1256 1262 

A(ldl ............... ' 1233 1, 12,JO 1249 I 1247 1245 I 1243 1241 1247 12.55 1270 121'0 1279 

May ......... • .. ·•· 1249 1248 1246 124G 1241 1238 1235 1242 1234 1264 1005 1263 

June............... 1274 I 1"74 1274 I rn73 1268 I 1267 1262 "1266 1273 1284 1200 1289 

________ _Jrn7i. 2 l~m. 1 l3.h.,2:im lith.2lftn 1

1

.loh.2lim.fu111.21lm. 17h.21j-m. IPh.21/tm 19/1. 2l!m-JW/i.21lm 21h 2ljm 

J1111uruy ........... I 1245 I 1241 I 1238 ~1~~~-;;;---1,~~ 
Pebruary .. • ••• ••• . 1251 1247 

1 
1240 12:!6 1235 1233 123-1 1236 1236 1232 

Marcb ............ · 1261 12M I 1246 I 1240 I 1241 1\:43 1245 1242 · 1241 1238 

April ..... •• ....... ! 1271 1267 
1

1 1255 11253 · 1249 1251 12.51 1257 .,I 1257 l:IM 
Moy ...... ••••• •••. 

1

1 1256 1248 , 1242 1242 1242 1246 12.51 1251 125l 1253 

June .............. ' 1282 1278 1269 1267 1266 rn69 1274 1278 1277 1276 

!"1h 2ljm. ·J3h. 21!m. 

1231 1229 
1232 1233 
1241 1240 

1251 1252 
1251 1245 

1275 1275 
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The monthly means arc contained in tl1C following table: 

TADLE III. 

Monthly means ef the preceding bifilar readings reduced to tl,c standard tcmperaturr G:Jc Pal1renlait. 

]i;40-'4l. lf.tl-'42. 

Din•. llin. 

Jnn<'----······-···--·--····----
Jal)'··· ............ _ ........... . + 71 44:1 4)"9 9:2fi 1 Wt 

.August-------------------·-·--- 127 ·1 ~l~1 /(1.l 9;;0 ] l :10 

September...................... 1:,9 i>2i 72G H7r1 ] 112 
OctoliPr. .. _ - . _ .... _ _ _ _ _ _ ... _ .. : r:G 5:1n 7Gl u,.1 u:i-z 
Xoveniher ______ -----· ------- ----: IGO G~:!i 790 9'-'7 11:ld 
Jlcr<·muer .......... _____ ... __ .. J!J, f).17 'j',i..:J 9£1.t 119'.l 

January------------··--------- *;;!_7,1 5G:J :f ;ll:2 ](!(15 12:t~ 

Fc·brnaQ- ......... _ ..... _ ....... ' 27.~ fi~i) ~ SJJ ]ll:)[ 12:1;; 
llfureh __________________________ 27-~ f>71l t e:~;:; 1n;;2 12.t:~ 

April........................... 2"3 illi:l ~!1:~ ](tflfi 12:,;. 

llfaT- -- ... ----· ... ---- ... - .. .... 312 (}]7 i--:();) ][ii;-1 12~" 

June........................... +415 (\'>l e.:::J JH';7 l'li·i 

Correction.for progrrssicc rha11ge in the uadings.-The oh8e1-Yations lun-ing been r(·J'enel1 to a uuiform 
tmnperat.ure, still rcr1uire a correction for tlw e!J-(,ct of the progre:-sin' change during each month lwfm<· l'cirec',; 
criterion can be applied for the pnrpoEe of EPparnt:ng- tht· di:'tnrLanccs. IY(• lrnn; seen that the mrnn montLl;.· 
value of this chaug<: due to losf' of magnC'ti~m of tlH· liar and to c·lrn11gc in the liorizontal forel' itsl•lf was 17 .G 
scale divi.-ion~; on the avpragl,, thcrcfon:, a corn•ction mu~t be app\i,_.d to the ob1<en·ationf' (ill the first and la;t 
day of each month of+ 8.fl an<l -8.S Fcale divi1iinue, au cl iu proportion fr•r the intcrmet1iatt· <lay~. "\t To
ronto, alEo, the progressin• diange in some rnonthf' wa;< ~o great as to pTesent a practical difticult;.- l•y it3 
interference ·with the proper eompm·aliility of the ohse1Ta.tionr, anr1 in thPs<· ca:-c" rn•w me;rn<' <11 ;;hortcr inter
vals tha.n a month were taken. At Pl1iladelphia the progre:<eiV<' change j,i so large a<' to rcqnir<' a f!}':'tC'matic 
correction throughout thP series. In tl1C' mauu"C'ript talile.-; nsf'tl for tl1<' preiiaration of tii'-' montlily JJnnnals 
:mil containing the obsC"n·ation:-; reducccl to G3:l Falu-enheit, thc readings c01Tecw'1 for prngn'~oin• chang" 
were written in b1uC' ink nndC'r11eatl1 P.lleh ohservat.inn. ]f tlie rnonthh- lliff .. re11rei' arf' tak<"n from Tnlik 

No. III, it is apparent tlmt the change is irregnlar, and in tln-Pe e:t~c·s nt .least it i~ ePrtaiu that othc1· cau~cs 
were in operation, which produced larger monthly differences tliau could lie attriliuteil to tlu0 gradna11os~ of 
magnetism. These ca1'cs arc the following (already noticed in the prccecling temperature di8cussion:) lietwcen 
June ancl July, 1840, a difference of 170 divisions; between December and Janum·y, 1840-'41, a differcuc(' 

o The, actual mean of 17 days was 293; to reduce this to the m~an of 27 dn,-s, 19 scale divi"ions were subtracted, rcsulti1Jg 
from an interpolation between January 1 and January 12 ; the metin of 7 days preceding and following the !':aP was made 
use of. 

t Owing to cause• :tlready explaine<.l, lhe means of May and June diff~1· so much as to affoct the continuity of the serico; 
the same is to be said of the differences between June and July, 1840, and bet.wi;en Dccrml;er, 1840, and .Jamrnry, 1~41: the 
corresponding differences bdween the same months in the other four years furnish us with the mea.ns of correcting the H'TiPs 

for the first year, as will be ~ecn hereafter; it also appeared advisable to omit tbe readings in June, 18±0, altogetlwr, the 
instrument not having been in stable adjustment. 

t The numbers in table II have been slightly changed, to refer the mean of the hour of observation to the mean rrmlling 
from observation of 12 hours o day. Comparing the mean at 14h. 22m. in each month with the re•pective monthly means in 

the other four ye!lrs the above corrections hec .. me -5, -5 and O for January, l<'chruary, and March. 
The bar between Septem'ber and October, 1843, separates the means from the bi- honrly and the hourly series. 
In the application of the reduction for temperature no attempt. whatever has been made at interpolation in the magm•tk 

series, but whenever a temperatttre reading was acci<lenta.lly omitted, it bas been supplied by comparison with the ol'sen•etl 

temperature immediately precediug and following. No magnetic reading can be snrplicd by interpo:atinn, howernr short 
the interya.l, as long as the law of the occurrence of tbe dU.turbances remains unknown. 

22 cs 
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of 77; and betwC'en May and June, 1841, a diffc1·cncc of 103 divisions. They require separate treatment, as 
will lie pres<'ntly t•xplaincd. For tl1e ccnTPct ion of tl1e progressi,·e changes the mean reading from one month's 
series waf' made out for the first, midule, and last of each month. By this 11roccss of taking the mean from 
14 uays preceuing anu 1-! days following C'ach of the epochs the lunar e:ffcct 011 the solar variation is practically 
eliminated from the re~ulting mean value.* These means corresponding in time to the b<>ginning, the middle, 
and the end of each month, furnii.;]1 t],,. raft: of cliang1~ for tlie fint and second half of the month, and by sim
plC' interpolation give the concction for progressivP change for each day. If tlie rates for the first and second 
half of the mouth arc different, the monthly rneanB of eacl1 hour (from the blue figures) will di:ffer by a small 
but r:oTutanl quantity from tl1c former monthly mean~. Thus, for instance, for the mouth of June, 1842, the 
montlily mean is 651 divi~ions, corresponding in timC' to the middle of the month; the mean of the readi11gs 
(at 630) for the second half of :Thfay and the fo·st half of June is 641, corre,;poarling in time to the first of 
June; and the mean of the readinge (at G30) of the second half of .T unc and the firnt half of' July iH 67~, cor
rc~ponding in time to the last of J unc; the correction ap1)licd to the Li-hourly readings (at 63°) on June 1 
was + 10, and to the reading,; on Jmw :rn waR -22 divi'3ions. At the middle of the month the correction 
is zero, aud for the intermediate days it is i11 pn,portion to their TP>'pPdfrc distances from the middle. The 
algebraic sum of the daily corrections divided hy the number of days of observation is -3, which gives the 
new monthly mean 648, as corrected for irregularity in the prog1·e><sive change. In the exceptional case of a 
break, or lll'ginning and termination, tl19 required rate of change for half the month was found by a Eimilar 
process, using lialf-monthly and quarterly means. 

The following table, No. IV, contains the monthly mC'ans of the bi-l1ourly and hourly readings of tl1e 
Lifi!ar magnetometer rC'ferred to a uniform tempcraturC' ((i3::i Fahrenheit,) and corrected for irregulmity in the 
1irogrn,;:-;ive change. It is here inserted for the purpose of comparing it with the monthly normalR, showing 
the clmngC' prodnccd by the exclul"ion of the di,;turbances. 'l'he means in the month of June, 1840, are sup
pressed, and the readings between June 1 and June 5, 1841, were not used. 

" In connexion with this subject, the first part of an interesting paper by Mr. Broun may be conmlteu, viz : "On the 
lunar diurnal variation of the magnetic declination at the magnetic equator." -Proceeding• Royal Sociity, Vol. X, No. 3n, 1860. 
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'I'ABI.E IY. 

JJiontldy 1nr~ans ef tlw hi-lwurly arul lwurl.11 rM'1,ings nf tl1e bifilar m'lgnetometer, reduced to a uniform 
temperature aud corr"r;!t'<(for irrt'gularity in tlte progress;i·e clwnge. 

P-HlLAD£[,PlllA TI.ME (A, M.) l'H[LADEL1'HIA TIME (J'. M.) 

·--- ------------

___ ... _·_··a_r_. ___ 1Oh2!!m .'2h 21m. 41• 2:.!m ·oh. 2olm. ~h 2~m _, ltlh.2Jm. l2".22m. Ill/, :Hm. l.IM 22''" l'h 21m_ 20h.22m.: 2H.2·!m. 

: Div:;. : DJ\'.s. 1 Div=". : Divs. Di\•s. Divs. I [)iv~. I Divs. Divs. Div;-::. '. Vh·s. 1840. :Jivi:i. 

--------:---- ----·--------!---- ---- ----1----i---- --------;----
July .••••••.••••.. ··i 90 1 83 79 76 10::2 · 116 9i i SS I 5i 90 ~J P5 

August •••••••••.•.• ! 130 118 llt3 114 141 1.58 1:m u.> 112 t:m 121 1:u 
September.......... 161 150 145 Ul i li'J 201. lt!G lfrJ ! 155 15G 160 l::JB 

October H.......... 153 14"'1 135 138 151 l"'ll 1-;-;) 1;)9 j 153 15G 1:.0 

Novl'.'1n\Jcr., ...... . 

Dcct!mlwr 

15~ 

191 

14t 

18J 

lJ6 

177 

162 

19.) 

14• 166 174 mo I 
183 209 217 205 I 

];jj 

2n1 ~ll 

1841. : Oh. 22m. :l.k. 2~m. 4h. 2:Jm. ! 6/1 2:2m. Eh. ;;J2rn. Wh. 2:.?in. 1!2/i. 2:!m. j Mh. 2::?m. ' lfh, 2!m. lt'A. 2J1a, 2-0h. 22m. 2:2h. 2'2m. ________ , ____ ----·----•---- ---- ---- ---!---·------------
January* •..••••..•. : 

Fcbruarr .••••••.••. : 
!\larch .••• , ........ . 

April ............... : 

l\tay, •••••• , ......... ! 

Ju11cf, ......... •••· .< 

July •••••••••••••••. , 

Au!{tt:.t ••••••••••••• 

Scptemb~r .•••••.•• 

OctobPr .•.•••.••. 
NO"\'f'n1bcr •••••••••• 

necl-ld'nber ......... . 

300 

219 

276 

283 

30i 

392 

·H5 

49l 

519 

527 

29l 

270 

fJ7.3 

275 

308 

390 

·111 

492 

5:n 
5l9 

5~5 

542 

290 

25.i 

267 

25.) 

307 

3S9 

13G 

4f!7 

519 

5l6 

519 

538 

280 

2.)fi 

~60 

2ii~ 

Q!J9 

3o3 

43-; 

4f3 

5l6 

517 

51!2 

5:tl 

~76 

261 

284 

314 

400 

44S 

501 

5:)6 

531 

5~H 

5.fll 

309 

3;31 

40i1 

458 

;'}Ji 

56~ 

:339 

319 

390 

450 

502 

54H 

541 

536 

553 

310 

272 

2i9 

300 I 

:Ji'O 

430 

48l 

5~·1 

5:u 

5:;1 

279 

270 

302 

~83 

2d 
211 

3H1 

39::! 

440 

498 

53/j 

298 

28-9 

1842. ,Qfi.2l~m. 2h.~lfm. j4h.21{m. ()/i.2lim. E'h..21£m. 10/t 2lim 12h.21tm ! l4h.~?l~·m. tGh.21-j-111 H~h.21{;-m 2Clh.2Itm.j2-:2h.21~m. 
----____ I ____ ---------------- ---- ---- ---- --------

Janu:iry •.••••.•.•. 

February ...••...•.. 

ltla:rch .•. ,. ·~· •••.•. 
A11ril .•••••••••.•.•. ' 

May ................ , 
June ••••••••••••. : 

July, ••••••••••••.. ] 

August. ............. 1 

S1'pten1ber, ......... · 1 

O<·tnher ..••••••••• 

N{)'\'Cmber •••••••••• ; 

December .......... ·j 

558 

569 I 

61U 

614 

61Y 

687 
701 

723 

761 

719 

780 

55G 

560 

604 

6l0 

6.5:2 

692 

691 

723 

75~ 

7i3 

777 

577 

557 

603 

606 

045 

6t<5 

69:! 

7:20 

751 

771 

715 

598 

605 

6.i~ 

686 

69·~ 

713 

7-5l 

768 

7;~ 

L51 

56:J 

606 

6:.H 

649 

69tl 

ill 

734 

75!:1 

i77 

'i'i6 

573 

5~3 

623 

629 

661 

71:1 

7"11 

7-18 

;go 

790 

' J I , 

596 

617 

61~ 

())1 

700 

702 

78J 

j~j 

797 

562 

5~.) 

5-03 

601 

6(1 t 

6:J!I 

G64 

68R 

724 
7;c. 

781 

788 

,557 

606 

636 

671 

6~il 

720 

77{1 

i77 

56G 

5i(J 

6l0 

6!.J 

649 

690 

69Y 

731 

768 

778 

61~ 

61i 

65:2 

696 

70:1 

73~ 

7l9 

780 

7~1 

563 

612 

619 

6.13 

7[)() 

702 

729 

766 

784 

7Bl 

18~3. j Oh.. 21-tm. '2h 21im. 1 4h. 2lfm. 6/t. 2lim. j "eh. 21~m JOh.2l}ut: 1·1h.2l~m. 14h.. ~ljm 16/i.:2l~rn. 18h.2lirn 20h.2l!m. 2'.lh. 21j.m. 

--------1----l----l---- ----!---- ____ ' ________ ' ____ '---- --------
J11nuary ...................... ~ •••.••••• i........... ............ ..... . ....... [........... 818 ............................... . 

FP.hruary ........... . 

Maren .............. . 

April ............... . 

May .............. .. 

JL1ne .•••••••• , ••••• 

July ••••• , ••••.••••. 
August ..••••.•••••• 

September .... , , ..... 

i ·········i••········1 
........ 1 !. ......... . 

.......... 1 ........ . 

: ......... . 
819 

~31 

853 

814 

"E'7•l 

923 

923 

9{)9 

863 

865 
881 

927 

931 
971 

862 

653 

880 

924 

930 

910 

856 

861 

876 

914 

9JO 

965 

8."i6 

8.J9 

873 

9-23 

927 

900 

870 

8i4 

8E3 

935 
949 

98.l 

ee3 
~76 

E92 

943 
956 

9113 

862 

8.15 

870 

919 

11'2·1 

971 

• •The m-cnn of 17 days is given; to ri~fer it to a ('Omplctc month suhtrnC"t 19 divisrnns. 
t The mean of 19 days iii! giveu i to re for it io a t·ompl~te month add 8 d1visium1. 

866 

862 

ee1 
9'4 

9-29 
9;3 

8fi9 

872 

884 

934 

93,j 

973 
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TABLE IY-Continned. 

HODRL Y SEinE~. 

YPar. Uh.,2l~m lh..2l~m. 2h.2llm. :3h.~l~m. 4h.2l~m. 5h.21£ni.: 6h.2itrn. 7h.~lim eh.21~111 ; 9h.2l~m. 10h.2lj111. llh..2Jfm.. 

1843. 

Oc-toher,,, ......... . 

NovemhC'r ......... ' 

Dt!Ct!mh~r ••••• ••• 

O.:·tolier •••••• ,,,,, 

Dece111bPr •• , •••• , •. 

Divs.. Div..::. 

978 

tl~6 

gga 

980 
g3,-, 

Y9'2 

!J7S 

P8'l 

U91 

07S 

989 

987 

Div.-,. 

977 

980 

987 

' I I I 1--i 
lf4'1. i Oa.2ljm. l lh,2l)m. f 2h.·!lJm 3h.2l·}m. 41! 2ljm I 5h 2J1•u 6h.21,,n. 

J . ..,uary~1-~1- IODJ :---;(~-~~~----;;-
]' brmtrj. ·••••• •••. 10::11 JO:H j JO:H lt2~ HIJ6 lli:.!{i 10;u 

l\J trch ..•••••.•••. ~ 1::'51 1049 104~ Jo.17 lU46 ID 15 1Ul6 

Awil ...•....••.. · / 107() 106~ lOfiS 106;) 1Cfr~ HJfi'.2 1065 

Mi.y: ........ h••, J[):}J 106.3 1003 1052 1002 HJGl lOGl 

.Tutit~ ••••• , ••••••.. 

1 
10~8 1077 10:-G 1U7i l0i7 J07.J 107:1 

July ....... H••n•i 11'.~2 110'.~ 11051 JlOG 1106 1JC;, )101 

Auguet ............ I 11'.13 ll3~ !131 1131 113:l 113[ ]l:lO 

(h·tober ......... ··I 11:J6 11:12 11:!7 ll:!G 1128 1128 

:N'fl\'C-mber ..•••.•• I 11:1:! 1131 1129 11:!~ 1127 112.3 1124 

Jkce111ber ...... H •• 

1 

1205 1'103 1200 1198 ll95 119,1 1190 

Din .. Divs. fljvs. Divs. Div!ii. 

' ' ____ , --- --- --------
930 

9S:l 

Y8i' 

98\ 
\}87 

9Ul 

UDl I 

99:3 

99~ 

7h.2'jm r 1'h.21}m.l~h.21;m.l IOh.2ltm 

;~~~ II 
1033 

1064 
)Oi7 

1104 

11:33 

II07 

ll3l 

112.'l 

ll9J 

JOOJ 

l(J:J~J 

10.)'} 

1038 

IOEO 

1109 

1143 

lll7 

1141 

ll:JO 

1005 

1030 

IU59 

J(r/M 

1074 

lOU 

1!16 

ll5:J 

11'23 

1141 

1137 

IWB 

1008 

1034 

1061 

1082 

107.j 

JOBl 

I lib 

I !53 

J 1'27 

11:0 

1143 

1209 

9U2 

993 

997 

llh.2l~m. 

!Oll 

l ll30 

1053 

108:? 

1070 

1081 

1114 

1147 

11:?3 

114.3 

1145 

1'217 

fleptr:>mber ......... 
1 

110·.! 1102

1 

1

11

1

0

1

2

1 

I 1H'3 H'9'J lHH JtOO 

1----"----"-~----------"--------c-----c-----c~-~-"----"----

112.121!mI1;l1 .. 2ljm 

1
1~1.21jm I~ 21'.m) 16n 2,jm I 17".21/m I !6h 211.1» 119/i 21<m/ ~Oh.:l1!nt 2Jh.2l!m l2:.11i.21~m ".23h.21~m. 

hnuarv. I 1¥19 !OOG 103:3 9J9 I U9~ 1000 1002 ' 1003 10()3 1001 rno5 IC07 

F.,bru~;ry -~·.·. :::::·1 103;) 1032 I 10~~ 102, )IJJl )()31 1032 I 10.:J:~ I JO'H 1033 }()3-l w:B 

l\f:i~f'il ............ ( 1068 1064 I 10.'l7 ]0.')J lLl.d 1055 1055 I ]0)1 1U5'1 }1))3 1053 l(l;:'.2 

Ar11il ••••••...•• ••• 1 1077 1<172 1066 1062 106-l )l)Fi2 111-fiH 107() 1071 107:2 HlfiH 1072 

May ..... .... .. . lUG-1 l0.J7 10.:i:J liJj3 10.)l lOJ4 1059 1063 1064 1004 1063 1003 

Juiw ............. \ lO~i 1072 HJ6i' 106:) 106:) LOfli 1071 1073 107.J. 1077 JOii 1078 

July ............ i 1106 JIOO 1096 J09J 10~2 !093 IOV6 1099 1101 1!02 llO:l 1104 

A"""" ........ ··I ll:J8 1129 1121 ll19 It'll un 113; 113.> 1130 1135 ll38 1·35 
~''lHPmher ......... ) 1113 JllJ~ JL96 W94 109.I 1099 1102 1104 1105 llli5 1106 1110 

0('\ulll'r ............ : 1113 1138 113-2 113::! 113'.2 11.36 ll27 1137 1139 ll3J 1137 u:14 

Novt>lllh('r ••..• H.J lHJ 1141 11:3."1 ]13:1 11:!4 11:14 1134 1139: 1137 1134 11:n 113.'l 

DHi•mlit·r ......... \ Uli 121~ 120"7 1:.w2 1197 1198 1199 1199 1199 12()3 1'203 1203 

1815. I oh.21jm. [ l~.21;m !~2~.21;m. I 3h.Qljm. 4h.2ljm. 

-------!---1--- ---- ---- ---
January.·••• ..... ) l~:J4 \ l2:H 17232 E~:m 1228 
F1>bruary .... .... .. l2:H I B:n rn:i 1 ]229 12·:9 

March • . l'J~3G 1:!30 JJ:H 12.1J 1234 

:~~~ II 

A-1Jril •••••••••.•• 

May ........... .. 

June ••• ,, ••.•••.. 128l 

January • .... .. • .. • 1246 

.February ••••• , • .. • . 1250 
Marcfl ...... .• .... 1260 

AprH ...... .... ... l273 

l\lny ..... ....... l'.l.'ll 

J1rne •••• .. •• ••••• 1289 

1249 1217 

1'241 1240 lil~6 

1~80 1~75 

Iah 21-!-m.j 14h.:!1!111 \ l5h.2l.l:m. 16h.2l~m __ 1.~1· I 
l2H 1~39 12:16 1\13·1 

I il46 H39 1235 1234 

12s:J rn~;) 1:339 1210 
1"169 

1243 

1285 

1:157 

H23i 

1276 

1'255 

1237 

1274 

li25l 

1:i37 

l2i3 

122D 

122fi 

12~4 

1:245 

12::33 

1274 

Er:!5 

1223 

1230 

1243 
1233 

1269 

1227 

1227 

l233 

1249 

1237 

1273 

12Jl 

12:13 

1211 

1257 

1249 

12ao 

1239 

12:-n 

1249 

1272 
1259 

1291 

1249 

1245 

1261 

1281 

1~53 

1"96 

17h.21!m 1Bh.211m 19h.2ljm. 'l<Jh.21im. 211L21i;oi.,22h.21!m 23h.21k"" 

1'137 

12~H 

124~ 

B5a 
1;41 

1276 

1234 

1!!35 
124! 

12.;9 

1216 

l\l85 

12:13 

H35 

1240 

12:59 

1246 

12B4 

1'232 

1231 

1237 

1256 

B48 

H83 

123-i 

1231 

1240 

1253 
1216 

128~ 

Jl!:!O 

na1 
1239 
1261 
)249 

1~82 
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TABLE Y. 

JJiontli!y means ef tl1e preceding bijilar r<'adi11gs rr:f'rrred to a uniform temperature and corrccttd.for irugu
Tarily in tl1e progrcssirc cltangc 

ThP c-oltnnn ]840-'41 eontai11s a double sC:'t of :fifrUTPS: tlw fir . .:.-::t flff' the• 1nonthl:· niPaDR llin·dly olitained fron.1 tahk I\-; t11e 
1-1e(•011d eoutnius tLc uieans wh(·n the i;.:eri(·S is inndP eontin11(1Us :for t11P two lnl·uk.:; a1n.,m1Y nuti('t•J. Tla· 11wn.11 <-li:fi~·H·Ht'P 

betwe<'n ~fay and .June (fron1 funr ~·ear.-.;) i~ twe11ty-iiYe t-:calP d'.vj~ion~. and h(•lWt_>L'll Dc~c(~1111il'r a11d Jm1uar;· it .is. C\'\'(·111y

two .sea](· diYisions; tl1ese (•orreetJous WC'H' :IJ)pliNl in tl1(· scc011d i;~.:t of fig-ur<"s. 

.Jn]~-.---- .. - - --- - -- - -- - - .. 

.Ang:·tL5l ·------·--··--·---·· 

8<·ptem 1Jer - - - _ .. - - _ - . - - - - - - . 

October . - - - __ - - - - - . - - - - - ... 
NoYemher. ________ . _. _____ _ 

Dcct·mher - - ___ . - - - . - . - - - ... 

J <illllUl":"'" - • - ••• - • - - - - ••••••. 

February - _ - • _. - - - - - . - - - - - . 
March . __________________ . 

April-···--··---- .. ---·-··· 

)fay. ---- ·--- ---- ·--- ---·. 
tT n1te __ .. ____ .. _ - - - __ - - ___ _ 

P7 

128 
162 

1S4 

18-1(!-".jJ. 

HJ(i 

2!17-19 

2iR 

282 
:m'i 

39:1+" 

215 

2:J(i 

29tl 

AnuuaJ means ____ ----~------------ :J]f: 

lt'U-"42. 1?42-'4:1 Wi:l-'44. 

------· 

lli'i·:-;. Ih·s. Din. 

-- ---- ------- - --·---

4-U ()92 D· .• m 
4Di:l 71:!1 ~;;4 

G::H ';'2~ D7:J 

5:1D 7Gi) fFJ 

f•2.J. 7-;ri 9."(\ 

;,.;;> 'ifl ~l!);~ 

fi(j] 813 100:. 

fi~:~ 814 10'.ll 

5()6 t'31 10'1'.l 

{)!)~ F(ifi lOti\J 

(}] .J. 8(14 ]Ofi'.1 

c1.~ P20 1075 

-------· -------- ------

5,-,.1 79;3 lOUI" 

·-·---· 

----------

1~44-'4'1. ::llontlily 

llll'Ullf' of ~l·-

Div,, iit·s. 

no:i C77 

JJ:l-1 704 
1J(JG ;2;-) 

JJ:lG ;:iu 

11 :~-1 741 

12111 7ficl 

12'.l-1 791 

123-1 1'(12 

E!-12 8\1' 

1~;)7 P:lll 

12.J..J. 8:12 

12t'l p--di 

1rn2 77:3 

The difff'rc11ccs in tl1e succe~~ivc annual mP1ms inclicrrtP tlrnt t.hl' progres~ive chang-l' mriy lw assnnwd to 
]iayc been nuiforn from yrnr to year, allll applying the usual metl10tl we find an annual prog-re~~ive change 
of 220 scale divisions. 

Introduction ef tlu· horizontal intensity in absolute measure and S('paration rif tltr rjJi,rt nf tlie loss ef 
magnetism '!f tl1e bifilar lwrfrom tlie tj/(·ct due to the .vcr:ular cliawgr ef the 11orizm1tul i11tr11.vity.-Althongh 
sr>me exprriments were m'.ldc to determine the gradual loss of magnetism of the Lar, as, for instance, in ,Jaim
ary, 1841, when the amount was found to be 0.9601 of thP force in l\fny, 18!0, nml Hf!'ain i11 JunP, 1841, wl1en 
the amount was 0.9686 of it~ amnnnt in ,January, 11341, yet the ex11crimenti' do not extend over the wlwk 
period of observation, and consequently we arc obliged to deduce the effect of the secular change of the 
horiz011tal intcrrnity from other indepemlPnt mennR, and, after com-crting it into ~cale division~, W<' can 
assign the proper proportion of what is due to secular change and to lo$S of maguetil'ln, in the whole pro
gressive change of 220 scale divisions in a year. 

In connexion witl1 the operations of t11c L nited States Coast SurvPy, Assistant Scl1ott has inv<'stigated* 
tlie secular change of the horizontal intensity at a number of ~tations on the Atlautic and l'aeifie eoast~. .At 
several sta~ious the results were subsequently improved 11y a discussini of my observations for inkn~ity, 
made in part in connexion with a magnetic survey of Pennsylvania, and also cxtPnding into adjoining StrrtP~, 
and, in one of the journeys, into Canada. .From the cornpkte mafrrial the values iu tl1e followil1g tll hie of 
observed horizontal and total intensities have been collected. The horizontal intensity X alHl total intensity 'f 
are expressed in absolu!e measure (grains aud feet.) 

o Il<'port to Superintendent, dated January 19, 1861. 
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No. Year. 
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Observer. References from which the valuos were derh·cd or 
tlkeu. 

x. 

---------- ·--------------1 

1835. 0 

2 1836. i 

3 1839. 5 

4 1810. 9 

5 1841. 5 

(i 184 1. 8 

7 1842. ;; 

8 1042. 8 

9 1813.6 

IO 1R4L 5 

11 It' !Ii. 4 

12 1855.7 

~'13 18G2. G 

I 

~~::~·-~~:~.~~,~~--~~~·:_~~~-~~~~~:_1_._-~~~::::::::, :: ~::I Riche aud Courtenay ____ • ______ 1 

B;che ·--- _____ • __ • __ ••••• ____ I 
Loomis_ ______ •• --·. ____ ---· •. / 

n.1che. ·---- --- . -- - • - - - • -- ---· 

Trans. Amer. l'hil. Eoc., vol. VIIL •... ----------: 4.149 I 
----- ---• -----• • •·-•••••• --•• .... .,. •••• • .,. ............ 1 ..... ' ---~ ! 

, ~::~:::: ::: : ::: : :: : : : ~~:::~::: . ~~~~-~:,~!~~·-~~~~ -~~c~~ _1_8_1_5_-_-_-_-~ ~:::: :: : ::::: ::~ --~~~~~.I 
Locke.----·--····---·--·---- Phil. Trnns. Jt()y. Soc., 184G .• -·--·------·------· 

Lefroy ---·----··--··---·-----1 l'hil Tmus. lloy. Soc., l846 ..• ---··-----------·-

Bacl1c ____________ -----------· 
1 

·------------- -------- --------- ---------------

Locke ..••••. _________________ / Phil. Trnne. P,'.1y. Roe, 1·46 ..• ------·---·---·--· 

Lo('ke •• ·-·-··---····------·-· U.S. Coast Snrny records .••••••••• ·---·-------

4. 174 

4. liG 

4. 172 

4. 162 

4. 143 

Schott. ____ . __________________ U. 8. Coo>t Snrve)" record~---·--·---------·----· 4. 2% 

8cliott.. --- __ • _. __ ••.• _______ . U. S. Coast Survey records •.••.••• --- ____ • _ _ _ _ __ 4. 088 

(>Added while tuis paper i~ pasoing through the press. 

13.5B 
13. 4!; 

13.H 

13.41 
' 13.51 

13. 41) 

13.52 
13. I}() 

13.45 

13. 47 

13.42 

13.89 

13. 30 

The first thre<' ob~ervations were not made at the Girard Colleg<' grounds; and it appears from Professor 
I,oomis'R ob8ervation, wh('n compmed with Dr. Locke'~. that a correction of 0.023 in the value of X shou!J be 
added to tliese. To the twelfth observation I have assigned only half WPight. It was, probablJ'• made during 
a distmLance. From the gPneral discussion an annual diminution in the horizontal force of 0.0011 parts was 
c1educed for a number of stations on the Atbntic coast. At Toronto (vol. II I of General Sal.iine's Discussion) 
the annual dr.crease was found 0.0010 in part8 of the liorizontal force. l:king somewhat guided by tl1ese 
results, aftPr several trials, tlie followilig comliination of tbe results in tho tablP has been adopted, as perhaps 
l1e~t Tepre~enting tli<' valrn:8 for tl1e time during wliich the Girard College observations weTe made, th<'~e fatter 
111,ing merely of a differential c.harncter: 

Comhination. Mean epoch. Mean horz'I int. X. 

1, 2, 3 1837.1 4.191 
5, 7, 8, 9 1842.G 4.174 
10, 11, 12, 13 1852.3 4.145 

Tl1<' annunl diminution of X is 0.0030, or, when expressed in parts of the horizontal force,= 0.0007; 
it;: e11uivaleut in scale divisions is 19.2. 'l'he totRl annual change was found to bi: 220 scale divisions; hence, 
200.8 scale divisions of annual change is due to loss of magneti~m of the bar. 

The mean PI•och iB 18H.0, and the corresponding mean X = 4.170; the mean epoch of the observation 
taken at thC' Giranl College is January, 1843, for which, theref,ire, the mean value of X = 4.173. This 
value has Leen adopted whenever it was desirable to introduce the horizontal force in absolute measure. 

/Srl'aration ef tl1e larger disturbances.-Tlrn observations having been referred to a uniform tempera· 
tm·e, and correch,d for progressive chang:e, Peirce's eritcrion was applied separately to each month. For this 
purposr., a sy~t•~matic appli..,ation was made extending over the whole series of observations, coinmendng with 
the hour 0 anrl the month of July, next wilh the hour 2 and August, followed by hour 4. and September, and 
so on ia regular 1m•gression. This process eliminates from tl1e result the diurnal variation and the annual 
va1·iation of the dititurbanccs themselves. 'I'he -value for Oh in July, 184.0, was omitte<l as affected hy t-wo 

very large t1istnrbances. The following table shows the limiting value of difference from the mean (the 
monthly mean for the respective hour,) also the number of observations in each year subjected to the process: 

Limits ef njection by Peirce's Criterion. 
1840-41 ex= .53 n = 241 
18!1-4.2 44 312 
1842-4.3 37 309 
1843-4.4 28 313 
1844-4.5 33 313 

}lean value, 39 Sum, 1488 
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The limiting value derived from 11c1uly 1,500 olJFervationF is 39 scale divisions, and the separate annual 
values show plainly the effect of the ckn•n (ten'!) rear period, tl1c :rcnr 184:3-4 being a minimum year. Cer
tain limits in the a<loptirm of a sl'1rnmting value are allowa1lf» and upon trial a~ to the actual number of 
distmbauces Feparatccl, the value 3::l ;:cale di,-i,jcms was finally adopted. Auy olJservation differing 33 
di•·isions or more from its rcspccti>e monthly mean was, therefore, marked and excluded from the mean. 
33 divisions er1ual 0.0012 parts of the horizontal force, :mc1 in the value of tl1e absolute scale it amounts to 0.005 . 

.At Toronto the limiting- value was 14 divisions,= 0.0012 parts of the horizontal forcr,, equal to 0.004 in the 
absolute sc:ile.-l Vol. III of the Toronto Ohservatiom.) 

TAllLE YI 

Slwws t11e number ef ubsen:ations mid the ?wmbcr ef the larger distud1w1ccs sqaralt'd by tlte 1·alue 33, as the 
limit, for eadi montl1, year, aud tla• 11.:/101e prriod. 

-----------~---- -··- ·---·--------~-------------- ·----- -----·- ----· --·- ·- ------··--- ---~ 

1840-1841. ISH-1842. 1842-1843. 1843-1844. 1844-1845. 

Month. -----~- --------

Olit"t>r's. llist'' Obser's. : Dist's. Obspr's Dist'i;. Obser~s. Dhil's. Dl•ser's. Dist's. 

--·-------- ·--· ·-~ '·------- --------- ---- -· ---- ---- -·. 

JnlY----------- ___ ... ---· il2,3 lCi;i 32.'l 26 308 21 312 Li G4S 0 

August. ___ --- .. ......... .. --. 308 73 312 Jj 321 3 .32! 11 648 4 

September. --- .. ......... ··- 312 5! 310 41 308 41 312 l(j 600 27 

October_. __ --- - ---- ---- 323 68 :ios 28 310 53 624 3 648 32 

November. -- ... - .. --- - - -~ 293 49 312 32 312 1;, 62! I GH 42 

Decern ber .• ---- ---- --- " 
321 120 323 26 323 5 624 0 62! 46 

January. __ -- .... ........ ....... "201 23 311 14 :j:l6 0 646 3 643 27 

February __ -- -- ---- ---- 288 50 287 37 +z4 600 5 5i6 18 

Marcb. ---- --- - ---- ..... -- 320 62 323 26 :;:z7 I 624 29 624 3 
ApriL. ____ -- -.. ......... .. --- 309 48 309 38 300 H 624 16 624 33 

May •••••• --·- ........... ---· 310 46 300 29 324 25 648 3 648 19 
June ______ --- - ....... - --- - t225 13 311 16 312 4 600 0 600 56 

~· . ________ , ________ -------- ----
Sums ........... _ .. ---- ---- ---- 3,533 770 3,729 330 2,895 18!) 6,562 102 i,512 30i 

Ratio ______ -------- --- - l dist. in 4.6 ob's. 1 dist. in 11.3 ob's. 1 dist. in 15.3 oh'•· 1 dist. in 64.3 ob's.: l dist. in 24.4oL'"· 

"In 17 days. t In 19 days. .; One oLservation ll day-. 

Total number of observations .. ___ . __ . _ . _ . ___ . _ .• ___ • 24,231 
Total number of disturbances .. ______ .. _. ____ ._._.___ 1,698 

Tlie limiting value sc1mratcd, therefore, one in every 14.3 observations. At Toronto one in every 12.5 
was marked as a disturbance. 

The larger disturbances having been excluded, new montlily means were taken, and the process ""as 
repeated several times, when required, until all readings differing 33 scale divisions or more had been cxcludeJ; 
the final means constitute the normals as given in the following table: 
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TABLE VIL 

ltlontldy normal ef tlic bi-lmurly and lwrul.1/ read;11gs ef tl!l' J,ijilar magnetom1:ttr, rednad to a 'Ronna! 
temperature and currccted fur irreg~;larity in t/1c progressiee change. 

PIIILADEL!'HIA TIME (A, M.) PHILA.iJEJ.i'HIA Tl~lf' (P. M) 

. : I ' 
Year. Ok 22m.. 2h. 22m. 4h.. 22m. 64. 22m Sh, 2~m. l0h..2i:?m. 12h.~2m l4h. 2:-.:!m, [ l6h..22m.

1
U:::h..221n.j2'0h. 22m. ~M.22m., 

mo. i-"'' • "'"' ' ""' • o;., ' ""' i "'" -1 Dfr•. i °'" ' ,,,., :-~'"· :~ lli., 

~u~~,;~~::::.:::: .::·: :~~ ' l~~ l~~ ' l~~ : :~~ . ;~~ . l~~ l~~ I~~ l~: i ;: II ~~: 
Srptem!Jer • •••, .•• j 155 117 130 Hl l8:J 20:! 177 155 15:.l 158 IE-7 150 

Octoi>~r ............ j 142 1:r1 122 12S 1:13 Jfif) lfi9 1.~8 148 H6 148 151 

Nov-ernlwr ••••.••••. ! 15.J- l.5-0 IH 13B 144 154 li3 157 15l l4B 144 160 

Deeember ........... 19U ltl.b 176 1 166 178 W8 :.!17 193 lti-J i le!.5 200 ! Hl4 

Oh. 2~t;'l, 
I ' I . ' 

1 2h. 2"21n. 4/t. 2:?m. 6h. 2!1m. : 'Eh. 22m. j LO/t. 2:2m. i l:U,. 2ihu. 14h. 221n. 1 16'1.. 2:!.m. 18h. 22m. : 20/t. 22m. i 2'2h. :J:!m. 
I I ' '1 ' i . I I -------- ------------ ____ ; ____ : ________ ; ____ , ____ l ____ l _____ , ___ _ 

1~41. 

Jnnuary-; •.....••. 

}""eliruary ••••.•••• , • 

Marett ..••••••••••.• 

April ...•.••••..•• ·-: 

~lay • , , ••••••. , .••. ~ 
June t ............... 

1 

July ...•• , ••••••••• 

AU::;lll't ••••••••••••· 

September .•..•••.. 

(h:tn1J€r •••••••••••. 

No\·t'1nbcr.~ ••••••. 

D~e1~111ber ••••..•••• 

269 

26B I 
27J 

311 I 

39:~ 

442 

490 

510 

!>21 

51~ 

546 

300 294 2"4 ! 2~l 302 326 31 J 289 I 291> I 301 I 302 

201 261 2..)7 265 2se 29i ! 2e9 2:.-; 274 I ~75 J 273 

~ ~ = ~ ~ ~ = 6 ~ ~I ~ 

2il 

3D5 

3tl0 

442 
49,1 

51-4 

517 

517 
541 

252 

30fj 

392 

433 

487 
51.) 

518 

515 

2f>=2 
~97 

385 

4:;;-, 

48:! i 
;J(JS I 

514 

5(,U 

5;)5 

2E'1 

306 

400 

447 

501 

!l31 

.52G 

518 

5~17 

317 

323 

401 
4:e 
518 

5-12 

537 

5:2Y 

548 

315 

313 

39.) 

419 

50;:? 

5.17 

547 

531 

552 

2i9 

301 

3tl-2 

428 

483 

5l6 

53-0 

514 

549 

25tl 
2'J4 i 

~18.J. 

4:JO 

483 

519 

525 

518 

54j 

271 

306 

392 

4H 

497 

5'.20 

527 
513 

547 

283 

309 

402 

44'3 

500 

513 

529 

516 

550 

515 

5018 

518 

. I I · : i i : ! : 

January1.81·~· ....... i 11~. 2~:· i 2k.2:::··: 4h. 2~::,: M. 2:::· j. eA. 2:::· rnh.:1:
3

m 12h. :~:mlt~•k.:15:"· JBk. :~:m·I ~h.:}4mr•·:'.1m ! 22h.:~~n 
Fehrnary .. , ..... I s~o 5; 3 : 572 567 i 568 : 5e;i j 5t9 578 578 580 roo [ 578 
lfnrch u. u• ...... ! 56.=) 559 · 5:>1 55i ' .563 57-1 I 575 .551 565 571 f67 i 566 

April. ............. I 59.\ 598 597 594 604 620 i 618 603 598 607 608 I 611 
May ............... i 6H 610 6ll 6C5 621 1 630 62'.l 606 607 615 618 619 

~:~\'.',:::::::~::::::II ::: :: ~: ~: ::~ i ~~: ~~~ ::~ :~~ :: :~: ~~~ 
An~u,;t, • • .. .•• .. .. 6S9 694 693 69'2 711 721 700 688 689 701 703 702 

:<eptember ........ · 1·. 726 733 722 717 739 750 737 73-0 727 737 7;J7 734 
October .••• , • , • • • 764 759 757 1 757 J 764 781 783 776 7i6 768 769 764 

November ......... -\ 774 770 7il 768 '777 76!.I 787 781 778 775 776 7i6 

~)ee~en1ber ......... -'\ 7t0 777 775 773 776 790 795 786 773 776 781 782 

18-13. Oh. \!1~:. ! 24~2Jtm. ! 41.. 211;.<n. '.~"- 21~m.•ei. 2I!~~i-;~~~~;~:r;;,~;~~T11.!· 1~~-;J~m.! ;6~-2;;~ !;;:~;;m.!~~A.21 0 m.[ 2-2h.21~"" 
--:--'--\--1--i--1--!--11 __ 11--'1----

Jannary ...................... 1,. ••••.•• : ......... I·•••••••··!···· .. ····i .......... 11 .•.•....•. [ 818 ................... , .......... 1···· .. ···· 
February ................. _............ ····;········ .. ··•·······1······ .. ··I 817 1·· .. ••••••l········"1··· .. ····· ........ . 
~=~~1::::::::::::::: ....• 8s~:l···i ..... :s·~g~.. ~s:.46 ..... ~~·r···~:· ..... :: .. 1·····:8.:84:~· J :E l, ..... :··jl ..... ~.-,1·····:~··;·····;·· 
June ... • • • • • .. • • •• • o • 87:1 88~ 894 870 870 ~ 881 ~ 

~~:::~::::::::: ~; : : : :~ E : : I : I :: : : 
•The mean of 17 days.. t Thu mean of 19 days. 



 

THE CXlTED STATES CO.\ST St:U\'I:Y. 

TABLE YII-C'ourinuec!. 

HOL"GLY SEmES. 

Year. 

-------------·-------- ------·· 

;0"-21'm lh.21;m. ~h.21.m. ·.;ii.21;~:-1-1/,.~~'~ :,h 21/m.-~~ '!lc~=--;J,~2~~r~ 8.,.:!ljm. 9h.:!l;•n. W.i.21;m-~~"l'.m. 

Vi>;. . DiY~- Div,. ~~;,:-1~ --;;-;:-· ~)iYS~ --;::~- Di\,;:- fJ11s. .. lliYs. fli,-.~. 

()etober ••...•..••. 

Novt.'1nher., ••••.•. 

Uecl'mOer •. ,_ ••••. 

933 

_______ I ____ ----- -- - ----

97, ' 98.J !fr' I g;a s > B7; !l•1J 

9"'~) I 91-'5 0231 ~::.:! hv Ut') nR;3 

P~lJ 
1

___:__:~ 1 
__ ,_~_1_ ~ _:__ ~ ~ ~ -~ 

:::::.:::; : : : •~ ~im ' • ~~!m W ~;;• .,, ~~ m I "'" i~" ';; i:~" 'eo Ei' '"' i1i NO ~;~· W. ;~;• m~ E~" N' ~f 
1844. Oh ~l~ni. 1 11t.21~11L 2h.2lini. 3h.:!lim.,'lh.2l~m. 5lt 2i~m.:th.:;lJ~m. 7h.~l~m. ~/o.~l!m. V-J,.~;~m lOh.~l;m ll/~.2J~·n. 

January •.•••••••. ,. 

f'ebruary ..•.•.••... 

)Jarell ••.•.••.•••... · 

April .••••••••••••. 

May ••••.•.•••.••.. · 

June ••••• ,, •. , ••... 

July ..••.••.•••.•.. 

August .•••..•..•. ··' 
8,cptemher ..•• , ••... 

October ..••... , •... 

:\'.nvem twr ..• u ••••• 

Decernhcr ••• , •.•... 

1005 

lO:ll 

1048 
10;0 

10fi:i 

ll.l7~ 

llO'.J I 

1133 

110~ 

ll3:l 

ll:l! 

1:3!:3 

JOO;i 

lOJf 

1047 

1(,(ig 

106;-, 

1077 

1103 

11;11 

1104 

1132 

11:io 

1:202 

1004 

Jo:~ I 

104G 

106S 

IOfi.:! 

lOif) 

J IU:i 

I l:l4 

l!O:' 

1131 

J ~ 21 : 

1200 

lCOi? 

10..:9 

10413 

10~3 

10:;::? 

1077 

llOG 

ll 3J 

11 (JS 

u ;; 
11-::u 
119.:: 

lUfr2 

HJ';/ 

l!(IG 

]]:J:l 

l!Ol 

lE~-l 

Jl:-!,"i 

1196 

ltOO 

]\,2fi 

11140 

It(.:] 

}Q(ij 

lOiii 

llOS 

ll~I 

1101 

lH.:. 

1123 

l I~! 

J()fii 

]1)';3 

l lU4 

1130 

11110 

J 1:;9 

112:! 

l l!.10 

I 

PDS! 

l !)~('\ 

1017 

Pil 

]()54 

10:-1 
11·.11 

11:r, 
1107 

JI ;q 

112.i 

ll '.'3 

1:·02 

10~'.1 

wso 
Hl)i 

1066 
)(l~I) 

Jl(l!) 

1143 

1Jl7 

1141 

ll:lll 

llH-! 

Jco:; 
l<J:JO 

J•.i-t 

IG7--i 

l Jl'f 

120!J 

1011 

IO~! i 

IOG:l 

10;~ 

l\llQ 

)(»; 

lll4 

1147 

ll~.J 

ll•l;) 

IJ.12 

1217 

l';h.Dltn~ rnh :Jqm 19h.9:~m. :JOh :ll}m. :2lh.2l~m :12ii.2l~m !J:Vt.:2'.;m. 

---- i ___ I ___ ,---

January • . . • • . . • . . . 100~ i l 006 , JOO:J : 990 

FPhrnary ........... : J03.> Hl32 10·1~ / HVi~ 
Morch , ............ ' )0fi3 , 1061 105-7 10.'iO 

April .............. , 1077 1 lO'il 1066 HhH 

M:iy •••••••••••••• I J03t 1057 105:1 ]U."J.:~ 
Jurie............... 1077 Jfl72 HGi JCfl;) 

July .••.•••••••••.•. ; 1!06 1100 1096 10~:1 

A11g11!10:t ............. ' 11~1~ 11':29 11.21 1119 

St'ptemlrnr ........... ' 1115 1]()·1 1097 I lO~J.) 

October .••.•••••.•• , 

Nov.Pm her .......... : 

DecembPr .......... j 

111.) 

1136 

1221) 

Jl37 

11:i3 

1212 

ll3J 

1129 ! 

1209 

1130 

1127 

1202 

!Ill~ 1000 

103V 103! 

1051 IOoO 

10G4 lOf:~ 

lO;jl 10:-.-1 

](}(),) l(!(jj 

1f1~1·2. 1 OU:J 

11~1 11~1 

1cg3 11 f·O 

ll32 1134 

]]24 1131 

1201 1201 

100~ ! 

103~ 

1030 

lOfit'-

1 u.)~J 

10:3 

1033 

1032 

]Ot:P 
)fl[)] 

107;1 

JOUJ 

11;\.l 

110! 

11::17 

ll:!:J 

119:-lc 

lCO~l 

1n:_·\4. 

W.~1) 

1071 

ILb4 

g-;:. 

1101 

1 J::l.) 

l 101 

JD' 
ll:D 

l:!On 

]II~ l 

10G ~ 

](ii/ 

Jl(l:J 

J]J.j 

110~ 

11:JJ 

l 130 

12U-1 

·----~------~-----·---·-··---~cc·. 

1845. 

Janu11ry .••••••.••.. 

Fr~bruary ...... , , , , ••• 

March ..•••••••.•.•. 

April .............. . 

Mny ............. . 

June ..••.•••.•••••• 

Oh. 21 jm .. j lh. :21~-m- j 2h.. :!Hn1., :lfi. 21tm. i ·1h. '21}m. 5h. 2I4m. (ih.. 2qm. 1--,--1 __ : ____ --
12.:-l3 I 1228 1231 : 1:230 12:28 12~G 12:?.1 

J23C ! 1230 12:!1 1229 1220 12"G 12~3 

1236 1236 1234 1235 1234 1231 1231 

rnso 1249 1247 1:2.45 i2~:i 1'241 

:~~ I 1243 1241 12:\9 1229 

12so I I~Bl 1281 12~1 1275 l::.!71 126() 

th. 21 ~lfi. 

12'14 

Jo!:l6 

I 
Eh.214m j ~h.21Am .. 

12.11 

1~3l 

12~1 

12;")1 

E?82 

1~.Jl 

12:!6 

124!J 

l2G8 

l2Gl 

---i--.--- __ , ___________ _ 

1Ll{1..f 101.) 

1C•3:! lO:J'll 

lt.'iO 10-1.S 

l O~S l0t19 

Infi-, 1or.:i 

1103 110 I 

11;;; 113."l 

1107 l!O" 

1137 ll3S 

1131 l!:ll 

1 ~03 lZJG 

12-JS 

1~43 

1:2.'::5 I 

12i8 

12!•5 I 

11h.2ljm. 

1202 

12.J·l 

1261 

12fl 

J2:--i8 

1292 

---1----
1 

·N.h 21~1n; 23h. 211111. 124. 2llm 1' 13h. Ql fm.~ l4h 21~rn·i 15h..21J\m l l6h 21.j·m. 17k 21 tm- 181t.21tm. l9h 21-!-m. Wh. 21-!-m i 21/i. 21irn 

' ' --- 1----i----:~--- ---- ---- ---- ----· --- ----.----
Ji:tnnnry •••••••• , •• 

February ......... ,. 

March.··~·· .•..••. 
April .............. . 

Hny ••••••.••••••••• 

1249 

1250 

1260 

124~ 

1242 

1253 

1239 

1238 

1245 

rn:ia 
123! 

1239 \ 

11129 

1233 

1Sl40 

1~30 

1229 

1242 

1268 1%7 12&.5 12.\2 1248 12.\3 

1253 J!14-1 l 238 JQ36 1237 I 2.1!l 

June· •••• •••• •• • • • . 1286 I 1280 ]272 1269 1269 1273 

rn33 

12.11 

1244 

1256 

124.5 

1278 
J ! ' ' ---·----·· ----· ----------' ---------------~----- ----

23 CB 

1231 1230 

123.'l 123.'i 

1240 12:3!.J I 

125'1 1~-1 

1246 1246 

I28l J~8U 

E!.3:J 

1231 

12.'1.J 

l24B 

J!!77 

12-29 ·~9 

lt3l J23:! 

1210 1239 

12.JO 12".'.H 

12,17 l:J.N 

J2'i9 12~0 
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J TH'.rt'm•e of ~r·ah• rca<liug·~ correspcnils to decrease of force. Yahle of' one divi5ion of the scale= 0.00003G.'.i 
part:" of the horizontal force, or iu the absolute scale equal to 0.0001523. 

Inrf'stigation f!f tlu· E!aen- Year (also called Ten- Year) Perio1l, as s11ow11 in tlie Clwnges ef the Am
plitude ef the Sofar JJiurna1 rari11tia11. <!f t/1c Llori:::ontaT Forcc.-'l'hc nufation in the amplitude of the 
diurnal motion of t]1c horizontal forcr iA ;.u1\iect to the ~imw inequality of about eleven years us the declination, 
ancl the mem1~ of iifff'H igation 1Yill be analogous to thost' u:<ctl in Part 1 of thi~ discu~sion. For greater con
venience., the Jll'ecetliug- monthly normals were unitl•cl into annual mean:; aml die remit" put into an analytical 
form, ucing J:e~Bcl'~ fonetion applicable to pcriodic::il phenomena, anil iletermining the numerical quantity by 
the applicati011 of the mvtl1oil of least scpmrc,;. 

In the following table of the regnlar solar diurnal variation of the horizontal force the means for 18-12-' 43 
depcud only <Ill 11irn· months of ob~crvation; the conection gi\Tll to refer them to twelve montlis of observation 
depPrHh< 011 till· mean difference between thP re~ult" of the same 11iul' mouthB aud twf'lve months of the pre
ceding· and follciwing year; thi8 corn·ction is nc·arly constant, and the same within one scale cli.-ii'ion for the 
mljact·nt year~. 111 tlic second eorn:ctc·d column for 1842-' 43 the dfoct of tlu~ annual inPquality is thus 
dimina1P'1. 111 r lw year lS-!3-' 4± tht: reoult,- from nine months oi ob."e1Tation at the odd hours were reduced 
to tweh··· 1111rnth.,.. by mPan>' "f em-rc,..l'olllli11g diff<·rt•ncP,.. in thf' sr,ries of even hou1·0; tlnrn (omitting the min
ute·~) at 110ur 2, llll,ml uf 12 months - lOOG, mean of 9 months = l 028; at hour ;J fm the same 9 months, 
mean=, 102G, or 2 di,·it:ions les~; at 110ur 3 for 12 months tlw mean is therefore 1004, and the same result is 
fonnrl l1y r·om1iariug with the following hour 4; the mean i:i given in case of a rlifterencc in the two results. 

TABLE YUL 

Regular .solar diurnal i·ariation ef the lwrizontal forcc.Ji1r each year ef ubsercation, c;i:pn•ssed in scale di.1,isions. 

Incrcaeed numbcrn indicate decrease of force. The minute., nt the head of each column ar~ to he ndded to the hours giv~n 
in the first n·rtkal column. Euch year <.:ommcucce with the month of July. 

Honroftlic 
day. 

0 ("· m )._ l _______ _ 

2 ____ ----

1840-'41. i 

22m. 

' 

I . 
1841-'42. i [842-'43 (9. 1842-'43. 

I months ) : Correction.! 
2 l~m. I 21-,!m. I 21 ~m. 

I 

Divi8ions. i Divisions. I Divisions. Division>;. i DiviHionR. 

----1----~_j _____ -----
223 54!1 1 7 82 . + 6 i 788 

---2i9 ____ ---;4;;--- i----730·- 1----+ii---1---786 ____ ! 
=>-------· ---------- ---------- ----------!----------!----------! 
4-------- 214 545 777 ! +G i 783 i 
c ________ ------- .. -- ........... ----- -----·--·· 1---· ·- ---~1- ... --------! 
1;________ 206 542 774 , +" I 1so 1 
7 ____ ---- __________ 1 __________ ----------] ----- ·---1------ ----! 
8-------- 226 552 7SB ! +s I 7D3 I 
9 ..... ,.. ........ _ ••-------~ • .. •------· l••---- .. ---i----•r •••-1----------j 

10________ 244 i c.64 [ 799 i +s i 804 I 
i;-(p. -~~)~: ---211-- --:- -"563- -- · : · · · · 792-- -1----+ ;;---11

- --798 · · --: 
13-----·-·· ------ ----1----------1----------1-----· ---- ----------' 
]~-------- 221 I 547 I 781 ! +7 I 788 i 
i;;:::::::: ---2i;----i--·547---- --·-778--·1----+1--- ---795·-·-1 
11-------- --·-------1---------- -----~--- 1---------· ----------! 
18________ 222 : 553 I 783 : +7 7!JO ! 
19 __________________ !___ I I 

20________ 225 i 554---- ·-·-186---,----+7---1···793--·-1 
21. __ . --·- __________ :___ : I I 
2?-------- 227 : 553--- ,·---785---1----+ii ___ ·--79i---·1 
23 ________ --~---~~--1:-~~=~I-==-~:=--:~~~~ =~-=-=! 

1843-' 44. 1844-'45. 

2ltm. 21~'"· 

----
Divhiiuus. Div isionA. 

------

1008 1191 
1007 1189 
1006 1189 
1004 1188 
1003 1186 
1002 118i 
lll02 1182 
1005 1186 
1()10 1194 
1()13 1202 
1017 1206 
1016 1207 
1014 1202 
1010 1195 
1005 1189 
1002 1186 
1002 1185 
1004 1188 
1006 1190 
1008 1191 
1008 1191 
1009 ll!ll 
1008 1191 
1008 1191 

l!l07. 4 1191. 4 Mean_.___ 223.5 I 551.5 I ·--·-···-ij-----·----1 789.9 i 
I ! l -~I-----'------

(Phila:lelphia local time, counted from midnight to midnight, 24, hours ) 



 

TITB l:NITED STATES COAST Sl:RYEY. 1 rn 
'l'he iweceding mean diurnal vari:itions wer{' pnt in tlH' follmYing anal,1-tical form, in wl1i'"h !111' an;:l" H 

counts from miduight at the rate of 15::i an l1our: 

Year 1840-'41 II= 223.i /J-t-ii'1.!18 SIU (1-'+2.)2- ],J')+lJd_()8 si11 (:.! (-}+ 121 ° ](i ')-t-fi''.f''l szn (:~ fl+31-P 4:?1) 
1841-'42 II= 551.'J+ '1.03 ~nt. (H+2H 07)+ Ci.RS ,r;1n (2 1-1+ t ::n ~:2) + ·1. 15' 81/f (:lH+312 1 ~) ) 
1842-'4:J li--= IE>0.9+ 4.14 87/l (t·i+250 OG)+ 7.07 SUl (:2(-l+l~l2 24)-- 3.7·! SUI (~J H+3~~; or. ) 
1843-'44 H= 1007.4+ 2.14 sin ((·1+213 i.i))+ 5.09 Slll (:2A+128 58j+ 2.3~) SIT/ (:3 A+:l17 5~ ) 
1844-'45 II~ ll~ll.4+ ·1.40 Sllt (f-1+271 l:l)+ G.SG S;ll (2fl_;_123 2:))- 4.ll .'1'll:t (3 1-1~3:!1 2G ) 

To show tl1c c1eg-rec of conc~p(1mkncc in tl1e form uh: wh011 deducr·cl from thr: o lJ,,ervations of the oxen 
and odd l10ur? ~cp1Hatdy, tlie re.,ults for the last year han: been a<ld!:cl, viz: 

Even hours II= ll!H'1.3+4'1.20 sin (r1+27F 28'J+6'1.9S .tin (2 fi+1:!2:· 3G' ;+4d.ll s/11 (:..: H+322° 30') 
O<lcll10ms ll= 1191.5+ 4.GOsin (f-i+no 5'.l )-'- G.7:l sin (2 A+l2-! l:J ;+ -!.12 sin (3 &+320 17) 

Tl1e close agn~PmPnt bct.wf·en tlw ohscrv<'rl and compute([ vahH'8 is ohown generally in diagram A, of 
Part IV, SkNch X o. 50. 

'l'l1c following table exhibitA tlw lliffl'renccs for the year 1 R4:~--'43, ac an t'xampk of the mm1«rieal f'fll"· 

respondence: 

A. lI. Computed. Obs<'rved. C--0. I' :M. Computed Obscn-cd. 
' 

C-0. 

------ ----- -------- -- ---~---

Om 2l~h 7~8. 7 7S8 +o.7 12m 21~h. 7 9 9. 5 79S +Lf\ 

2 7SG. 6 786 +o. G 14 7 0 7. 6 788 -0.4 

4 " 78 l. 3 783 -1. 7 16 784.5 785 -0.5 

6 " 78 l. 2 780 +Lz 18 790. 2 i90 +0.2 
8 792. 5 iU3 -0.5 20 7n.9 793 -0.l 

10 " 803.3 801 -0.7 22 j 20. 5 701 -0.5 

The differences, using three terms in the equaiions, are' within the uncertainty of tlir. obce1Ted valueo. 
The probable error of a single rcpre~cntation is -f- 0.6 rule c1i'd8io11f', or + 0.00009 iu the ab~olut(' 8tale. 

The curves show n double progrcsEiou in the daily motion, with a principal maximum of horizontal forcr 
in the morning, a principal minimum before noon. and a S!'coudary maximum iu the afternoon; tlie 11n•ci"c 
epochs (to the nearest five rninutel') and extreme valneR were computed by mean:1 of the prcccJing formula:. 

----------------- --------- --- -

Diurnal range in- ~r-condary p. m. maxi-
YeaT. of horizontal force. of horizontal force. mum of hor. farce. ; Leo;s than 

--- --1 Pri~·:i~al a. m. ~nximurn ! -;ri~~ipal a, m. minin::---

From .July toj ---·---·------- i--------------:--
July. I a. m. 

-------
max. by 

Epoch. Amount. Epoch. Amount. Scale Parts of liori- ' \T;tJUC ill Ep()chs. A1ununt. dh:i~. 

Divis. Divis, djvis. zontal force.= ab~ol. scale. U\"lS. 

-----1----~ -------- --------- ----
184.0-'41 _ 5h. 45m 207. 3 111. Om. 246. 1 38. 8 0.00142 0.0059 4h. 05m 213.5 6. 2 

18-tI-'42 - 5 50 54[. 7 I 11 5 565. 5 23.8 0.00087 0.003G 3 50 515. 1 3.4 

24. 1 0. 00088 0. 00.37 3 50 784.0 4. 2 

15. 2 0.00055 0.0023 4 0 1002. () 0.3 

1842-' 43 _ 5 30 7i9. 8 I 10 55 803. 9 

1843 '44 - 5 40 1001. 7 10 50 1016. 9 

24. 2 0.00088 0.0037 4 0 1184,. 8 2 . .j. 
18'14-' 45 .

1

_5 __ 4_0_
1 

__ 1_1s_2_._4_1 _ __:_:_ __ 1_2_0_6._6 __ 

I 10 56 
Mean __ fi 41 

----1------1----- _____ , _____ _ 

! ---- ------j 
l 

0.0038 3 57 
; ______ ,. ___ , __ ........... .. 

The secondary maximum is reached about Sli. 30m. p. m. with a comparatively small range. 
'I'he mean value of the force is attaiued about 7h. 55m. a. m., and again about lh. 551Jl. p. m., with con:0id

erable regularity; it is again reached at 6~1t. and 11 ~lt. p. m., though with lc~8 regularity. 
At Toronto (sec vol. II of t11e Toronto observatiom) the diurnal variation of tli<' l10rir.011tal force Las a 

principal maximum at a little after 4 p. m., and a principal minimum at 10 or 11 a. m.; the t1ecomlary maximum 
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occurs about G a. m. There i~. thcreforr, tliis specific diffcrencP in the diurnal motion at these two stations : 
in that at Philaddphia the morning maximnm is the higher of the two, while at Toronto it i:,; the aftc-rnoon 
rnaximnm. The 1~iffcrcnce hetwcC'n th<' two maxima, a~ ~hown abon~, is alm0st nothing i11 the minimum 
year 18J:l-'-14, hut iucn~ascs before (and after) thio c110ch in prnpOl"tion to the intC'rvnL At Toronto the 
daily range BC('ffio to be fligl1tly grf'atcr. Tlic fccornlary minimum at 'l'ornnto occurs about 2 m 3 a.. m., or 
about six hourEt later than at Philadelphia; tliis i~ a secoml thongh less significant point of difference. 

TllP minimnrn chily nrnge oec11r15 in 1843-'J-l; it.~ Yalue is then less thau oue-halr1Ylrnt itwasin 1840-'41. 

The following er1nation cx1ircei'cf' the mean clinmal mngc in scale divisions: 

TI= +l(l.G8-3.78 (t-1SJ:Cl)+:2.77 (t-18±3)2
• 

It represents the obceTv«d valuef' a,; follow~: 

Oliserve<l rn11i:;e • 

• Jmmary, 1 S.tl. _. _ .... _______ ... _ .. _. _..... ~JS.8 

1 S42 .. - .•. _ . - - _ .. - - - - _ ....• - - . - . . 23.8 
18-l :1 - - - . - - - . - ......... - - . - - - . - - - . 24 .1 

18-1-1. - - ... - ... - - . - - - - .. - - . - - - .. - . L:i.2 
] R4."i .. ___ .. _ • - _ .. ___ .. _ .•.. _ •.. _ . 24.2 

Compnted ranp;e. 

3S.3 

2G.2 
19.7 
VS.7 

23.2 

Tlie nnmmum nmge a• µ-iveu by tlH• formula is in Se11temLer, 15J:J. Iu Part I of the discussion we 
found tl1e minimum range of the declination in :\lay, 1843, aurl the minimum from the ilititurLanees of the 
declination in Aur:uot, 1SJ3. 

Before procf,eding· to the <liocussion of tlw rli~turbaucc~ in the 110rizonta1 for<:e, the formul"' given for the 
diurnal vuriution l'<'ljUire to lie put in a different form fur future use. and for couvenieucc of comparison with 
other placr·e. 

The scale ili\-isionf' \1·erc mnltirilied by the value of one Clivisfon of th2 pcalD ( 0.0000365) uud again by 
tlw y;i]ue of X foun<l for tLe year, tl1c nurnericnl con~t:rnt was n·placed hy X, and the angular cprnntities were 
dumge<l hy isoci, so as to make increasing umnlJers corrc~pond to increase of force; we then obtain in absolute 
1m:a~mc t1H: foJlm,·ing expressions for the regular solar diurnal variation of the horizontal force at the Girard 
Colll·gc:: 

Y!'il!' 18-10-' 41 H~4.178+ 0.00091 sin {ti+ 72° 14') + 0.00178 SUI (2 8 +301 '' rn')+0.000!10 sin (3 B+ 134° ·12') 
"1811-'421I=4.175+0.000Glsin(l'l+G1 07)+0.00100sin(2B+311 32)+0.000G9sin(3A+l32 HJ) 
" 1R12-'J31I=4.173+0.000G3sin(&'+70 OG )+0.00108 sin (2 &+312 24 )..,...0.00057 sin(3ti+143 OG) 
" 18'13-'44 lI=4.170+0.00033si1l(&+~l3 55 )+0.00078sin(2R+308 5~ )+0.00036.~i1l(31::1+137 58) 
" lSH-',15 Il=4.168+0.000Gi sin (8+91 1:1 l+0.00104sin(2 '9+303 25 )+0.000G3sin (3 &+141 26) 

Tl1e angle ti counts from midnight; the middle epoch to which eadi equation rcfe1·s is January. 

Inrestigation r:f tl1e Eleven (Ten?) Year Inequalit.'f in tlie Disturbances ef tile Horizontal JJJ.agnetic 
Forcc.-In 'l'uLl<e YI tl1e nnmher of disturbances in each month has been given as found from the obse1·vations; 
these numb('ro al'c, however, not. clircdly comparable with one auotlier-first, on account of some omissions in 
the recor<l; mul S<"comlly, on account of the change from a bi-hourly to an hourly series. For any incomplete 
mouth the numl•et of <li8tmbancc,; for tlH• whole month is obtaineJ by simple proportion from t11e number du
ring the part of the month recorded; fol' January, 1841, the total number becomes 35; for June, 1841, the 
total numLer i8 18. l'm· January, February, and :March, 1843, the mean total number of the disturbances, 
us fonncl in the same mont11~ in thro prececling and following year, was substituted; this mc:m gave 8, 20, 
and 20, r0Fpedin·l;-. TL" number of distmbauces after October, 1843, were halved to make them comparable 
with the hi-hourly scriee. There were two auomalous montl1s, July and December, 1840, in which the dis
turhances amount to 1G5 and 120, with an annual m\·an of 64, whereas in the same months in the following 
year they only amount to 2G and 2G respectin•ly, with an annual mean of 27; the mean annual difference 37 
was applied to t11e numbers found in 1841, which give fl3 and G3 as a substitute for the anomalous values in 
July and Uccernber, 1840. This anomaly docs not exist in the J>henomcnon itself, but is unquestionably due 
to the irregularity in the progressive change. 

Table IX contains the number of disturbances as distributed over the several years and month.-, all 
referred to a uniform series of bi-hourly obMervalions. To this table the monthly means and their ratio, when 
compared with the annual mean, have been added; also for c0mpm·if'on, the corresponding ratios found in 
Part I of tbe di8cus;;ion of the t1isturlrnnce• of tlie declination. 
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Month. 

---- ----------

July ••••••••••••••••••••••••.••••... 

Aug11st--------------·---------------
SepternLer. •.• _. _ •...... _ ••••...••.•. 

October ••••••••••••••••••••••••••••. 

November .•••••.••.••••••.••.••••••. 

December····-···-··-·----·······-·
January •••..•••••••. --·- .••••••••••• 

Febrnary .••••• _ •••••••••.••••.•••••. 

March ••. _ ••••••••. _ ..•••••••.•••••• 

April ..•••••.••.••..••....•••.•••••• 

l\fay ----~-·-··············-········· 
June •••••••••.•••••.•••••••••••••••. 

(G3) 

73 

li4 

63 

49 

(63) 

35 

50 

61 

48 

4G 

18 

26 

17 

41 

28 

32 

26 

14 

37 

25 

38 

30 

15 

24 

53 

15 

8 

20 

20 

14 

25 

4 

If> 

11 

16 

2 

0 

0 

1 

3 

14 

8 

2 

0 

0 

2 

13 

lG 
21 

23 

13 

2 

lG 

10 

28 

26 

21 

3.t 

24 

23 . 
H 

24 

23 

2:1 

13 

l. 09 

o. o9 

I. 43" 

1. :J9 

l. uo 
0. 97 

0. 59 

l. 00 

1. 06 

I. 06 

O. Di 

181 

o. "6 

l. 59 

I. 36 

2. 12" 

l. 08 

l. 00 

0. 77 

0.52 

0. GS 

0. 91 

o. 58 

0.530 

SnlllS ••••••••••••••••••••••••• GZS 330 - 72 .1 15;_ --285 . '_ 12. 00 .. 12. 00 

G \ 13 I 24 .......•.. \ ......•... 

235 

l\:!ean ••.••••••••••••••••••••. I 52 
I . I 

28 20 

------- -----~~---------·· 

Jn tlre columns of ratios t11e principal rnaxinm mlll minima are irnlieatcd by an a.~trrisk. 

'.l'lie anuual means exhibit plainly the elcnn-ycar inequality; they have been rcprci'entecl lly the formula: 

J\ = +H.4-10.2 (t-1843)+4.8 (t-1843)2
• 

Observed N. 

January,, 1841-------------------------------- 52 
1842 .......• - - .... - •... - . . . . . . . . . . . . :ZS 

1843. - ...... - ... - . - - . - - ........ - . . . . 20 
1844................................ 6 

1845 .. - - . - . - - . - - - - - - . - - - • - - . - . - - - . . . 13 

Compnted N. 
24 
:Z9 

14 
9 

13 

According to the formnla, the minimum occurs in Jantmr~·· 184-L 

\Ye have next to consiJer tlic eleven-year inequality in the magnitude of the JisturLances of the horizon 
tal force. '!'able X contains the aggJ·egate nmouut of the disturbance>:' expressed in scale divisionR, and al~o 
their mean amount obtained by application of the number of disturbances already given in Table YI. 

For reflsons already explained, the amount of diBturbanccs in July, 1840, equal to 10761 8calc divii:dons, 

has been diminished in the ratio of 165 : 63. 'l'he ratio of each monthly mean to the mean amount of the 
year is also given, together with a column of corresponding ratios derived from the disturbances of the d12cli
nation, as made out in Part I of the discussion. 
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'l'ABLE X. 

Aggregate and mean amount qf tlte disturbances qf the liorizordal force, cxpresud £n scale dfrisions. 

-------------- ---- --

Mun th. 18-10-' 41. ISH-'42. 1842-' ,13. 1843 'H. ! 1844-'45 Mean I Hor. force. Declinat'n. 

I a1nonnt. R"tio. Jtat.io. 

---------------~--· 

I 

.July ____ ,·-·.··-··. (i089) 1157 1295 669 0 56 
I 

1. 10 0.87 -....... -- i August __ --------· ........... -- 4084 755 131 471 1-12 52 
I 

1. 03 1. 61 

September.-------------- 3(}92 3075 2099 660 1228 5r, I 1. 110 1. 56 I 
Octoh&r ----------- ------ 3720 128·1 23fl9 169 1412 49 

I 
0.97 2. 06" 

Nuvemher _ ---- ____ ...... --- 2390 1991 915 34 2173 54 I 1. 06 I. 06 

Dccern ber •. ---- ---- --- • __ 6515 1225 239 0 2283 52 
I 

1. 03 1. 00 

JanuarY-·---·· ---- ---·-· 1186 601 0 111 1402 49 I 0. 97 0.72 

Felil'Uary. __ --- . ____ - - - - - . 2664 1822 44 200 8:)6 50 I 0. 99 0.5~ 

March ______ ,·-·--------- 3112 1176 39 1412 127 49 0.97 0. 66 

April. ••• --------------- 2138 2075 676 861 1604 49 0. 97 0. 94 
May _______ --·· ____ ------ 24fi6 1211 1187 un 789 47 o. n:: 0. 56 

June···--· •••• --------- 560 791 161 0 239G 44 0. 87" 0. 42" 

Mean amount ____ , ____ 53.9 52.0 I 48. 6 46. 3 46.8 50. 6 I I. 00 1. 00 
I 

Maxima and minima in tl1e columns of ratios are marked with an asterisk. 

'The inequality in the mean amount of tlie horizontal force disturbances in each year, indicates the year 
1843-'44 ~;,; the minimum year. 

From the preceding results, we may assume the month of N ovembcr, 1843, as the epoch for the minimum 
of tlrn eleven (ten?) year inequality, as far as indicated by the differential observations of' the l10rizontal force. 

Furtlter Analysis ef t1i.c Disturbances ef the I-£orizontal Force.-The di;;tribution of t11e disturbances in 
number and mean amount over the several months of the year has been given in Tables IX and X. }'rom 
Table IX we learn that the disturbances are greatest in number in Sepkm1JPr and March or A1}l'il, or about 
the time of the equinoxes, and least in number about January and June, or about the time of' the solstices. 
At tlic autumnal equinox the numbers exceed tliose of tho Yornal equinox; the same la.w was found at Toronto; 
alAo the num1ers are smaller at the summer solstice thau at the winter solstice, in perfect accordance with the 
re:-u11 found at Toronto. Thet<e results are shown grapl1ica1ly on Diagram B of l'art IV, (Sketch No. 50,) 
which <'ontains also the ratio of the disturbances for the declination in which the same law is apparent. 

Table X shows that, in reference to the average magnitude of the disturbances, the same law holds good, 
to wit: tl1e greatest relative magnitude occurring about tho time of the equinoxes; the greater amount corre
sponding to the autumnal ccp1inox, and the least to about the time of tlrn so1sticcs, the smaller amount 
occurring near the l'urnmcr solstice. The average magnitude of the disturbances of the declination was found 
tmbject to the same law. 

If we separate the disturbances which increase the force from those which decrease it, we may fonn the 
two following tables of tl1e distribution of the disturbances in number and average amount over the several 
months of the years. 
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TABLE XL 

Annual iner1uali1y in the number ef disturhances increasing and decreasing tlic horizontal force. 
·--------- ------ ----- - ---· ---- --------- - --------~ 

1840- '41. is41-·42_ I 1842-' 43. 1843-'44. IBH--'45. Sum. Hatios. 

Inc. i Dec.- Inc. Dec. ~1· Dec. -~,:-·!-~= Inc. : Dec. Inc. Dec. Inc .. llcc. 
! I 

(38) (25) --6---:-~ ~ --1-l,,~ --0- --0- --:-~ -1-.,-~ July __ •• ____ •••••. 

August----------- 18 55 6 11 2 2 9 0 2 2i 79 0. i 1.0 

September •••• ·--- 25 29 5 3G 38 0 11 5 9 4 88 80 2. !" 1. l 

October........... 18 

NoYem\Jer.________ 13 

December____ ___ (25) 

January ••••••••••. 19 

Fel1ruary__________ 15 

March·--··-----·· 17 
April ••••••••••••• 18 

~lnY------··-···-· 24 

June·-------·---- 9 

50 

36 

(38) 

16 

44 

30 

22 

9 

11 

1 

8 

6 

4 

10 

14 

lG 

6 

17 

.31 

18 

8 

33 

16 

24 

13 

10 

37 

4 

0 

3 

2 

1 

10 

IG 
11 

5 

5 

18 

17 

13 

15 

3 

1 

0 

() 

0 

0 

0 

1 

l 

0 

0 

0 

1 

3 

H 

7 

0 

8 

0 

1.·, 

3 

0 

1 

0 

5 

7 

8 

21 

8 

10 

9 

lG 

21 

75 

18 

48 

31 

21 

31 

34 

23 

99 

6~ 

40 

98 

92 

90 

5G 

4~ 

1. 8 

0.4 

1. l 

0.8 

o . .5 

0. 8 

0. s 
l. 3 

1. 2 

1. 3'' 
0. 9 

0. 6 

1. 2 

1.2 

1.2 

O.i 

0. 5" 0. 6" 

In each year the numlicr of disturbances incrmsi11g the force i~ less than th<> numlier which decrem;e it; 
tbe uumbns of iucrcnse arc to the Hnrnbers of di:'ereasc as 1 : 1.8. The 1rnmbern of tlw monthlv ratio for the 
increasing disturbances exhibit the same law a~ found in Table I:!: with rcs1wct to th(• numb;,rs for the de
creasing force the law is apparently less di~tinc.tly marked; the ma:ximmn seems to occur about two months 
]atc1·, (before the winter s@foticr,) at a time when the number for incrca:"ing force i~ apparently at itR miuimum. 
This indistinctness in the law may possibly be due to an irregular distribution in reference to the hourn of the 
day, and could only disappPar through a longer series of observations. 

TABLE XII. 

Annu({Z inequality i1l tli.e mea1l am.aunt ef tlt.e d1:.,1uroana.• ef the horizontal foTC"e. Aggregate amount for 
increasing and decreasing disturbances, expressed in scale di1;isions . 

. 
I 1840-'H. [ 1841-'42. 1842-'43. 1843-'44. l 1844-'45. 184\i-'45. :Average amount., Ratios. 

Mo11tl1. 
1
1 ------·-

____ i_~:--1~~1 Dec. ~I~~-::: _ __:~~~ Dec. :~_.'.:c~,~~ 
July ...... ) (~20-2) (18"7) I 214 9U 29-2 \ JOOJ 41 628 Ii O O 2;49 446l 5.">d • 57d 1.2 LI 
A11gust... 794 3290 261 I 491 51 80 I 69 : 402 0 142 1175 4408 44 ' S4 1.0 l.O 

8•11tcmber 1082 2010 I 1"6 2889 1857 242 4J2 208 873 3.55 4450 5704 45 "6 1.0 I.I 

October ··1· 720 2994 i 421 \ 863 1685 714 128 41 I 691 721 3651 5333 14 53 1.0 1.0 

£~:.:~e~ ~: ::Ir J :: Ii I:: 111 ~ ~ ; l~~ / 1: :~~ ~~: : E! :~ : : i ~:~ l:~ 
February. 649 9015 140 1682 0 1 44 I 0 ' 2UO I 0 SOS ' 789 : 4717 42 52 , 1.0 1. O 

Maren... 6•13 2469 415 1 761 o I 39 o 1112 ·1 3; so 1095 4771 39 52 1 o.9 1.0 

Apnl. .... 7:t2 14U6 55() II 1525 M I 622 75 ; 71l6 41 1.563 : 1452 5902 40 52 1 0.9 l.O 

May ... ·11000 1456 696 I 515 4121 775 8:l 48 898 391 2:i89 31~5 1 42 ;i , 1.0 1.0 
June..... 307 253 284 I 510 50 114 o 1 O 604 ' 1786 1245 2663 1 H , 44 l.O a 8 

I · I I · --- --' ---1----.----1--------,----.------
Sum·•••· 11582 24424 3i'22 113H4 "586 4602 848 : 3870 4429 · 9927 

1 
25167 , 56267 ......... 1 ........ 12.0 . 12 0 

N11mber.. !1.54 414 93 I 237 97 92 00 i 82 96 i 2ll i 560 / 1036 : ....... .' ...••.. .' ........ : ...... . 

---:---/--------· --
1------)--:---i--i--,--:--1--

Mean • •.. -46 .59 / f() I 67 4 7 5() 42 I 47 ~G 47 / 4.5 · 54 I .••• • • •· · • • • • • • • · I···· "· ·: .. · · · · · · ' I i : . I I : ' 
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The nvcrage nrnrmnt of u di~turLnncc increasing the horizontal f'cm.'.t' is 45 sc·alc dh·isions, or 0.006~1 in 

absolute mca~un·; the average amount of a distnrbance decreasing the same is 5! scale divisions, or 0.0082 in 
al"olnfr valu!'. The ratio of 1hl'~C numbers is as 1 : 1.2, whl'rcas at Toronto tl1e 1·atio is l : 6.4. 

'l'he law of' the montlily in<'qnality for amount of increasing or rlecreasing dist.urlmnces is, as in the pre
ceding case, very indistinct and fnrtber obscured b.r the small absolute amount of variation. 

111 the following ta l1le, XI I1, the lnrg·er di~t11rbam't'8 havP lwc>n r1i~trilmte<l ov<'r the different hours of 
their occurreuce; in tliis comLiuation the bi-hourly <teries (of the even hours) of observation has been used 

throughout. 

Hour. 1 Acg1f·~:ltf' i1n1n1111t 
' 111 i,,calc di\·is. 

J\·urnher <1f occtW
rences. 

A vcragc UU1'luut Hati0 
of num hers. 

·--------------------------
0 (midnight) ___ i 
2_,.. .. ., .... -------·1 
4-------------· I 
t;______ r H _____________ I 

]IJ_ ___ --------- ! 
] :.:' (_JlOOll) -- -- --! JJ _______ . _____ ! 
JG ______________ I 

~:::::::::::::::! 
n ___ ---------·I 

81 l G 
;"">Htl7 
4!1til 
4751" 
[>.)(i:! 

7721':;, 
61!25 
cr,:10 
6634 
(il-'94 
7G74 
'1058 

112 
JOD 

98 
94 

UH 
146 
16! 
127 
135 
132 
lel9 
139 

57 
55 
5'! 
51 
53 
;,3 
42 
[)2 
49 
52 

[)3 

1. I 2 
0. 86 
(). 73<> 
o.H 
o. o3 
l. lfj 

1. 2 i" 
l. 0'.) 
1.117 
1. OS 
1. 09 
1. 09 

Dir<'cting our attention to tlH• columns of aggregate amount and of ratios of number of occurrence, we 
find tbe principal maximum a.Lunt 11 a. m., which sceins lo COlTPspond to t.hP .•rr:orulary m:tximum of corre
sponding ratios at Toronto oceurring about three hours earlier; the princi1)[ll minimum occurs about 5 a. m., 
which corrc~pon<l~ to thP srro11darz1 minimum at Toronto occurring between 5 and 6 a. m.; again at Philadel

phia the secondary maximum at midnight is about two hours earlier than the principal maximum at Toronto, 
and the secondary minimum about 4 p. mlrconespondi' i11 time to the princ1jJal minimum at 'l'or<mto occurring 
between 2 and G p. m. Thu~, tlu~ cnrvc·s at tlm two stntinns, repreRenting thE~ diur11a.l variation of the dis
turbances (irrcspPctive of increarn or decrease) of the horizontal force, is double crested with an exchange of 

th(' J>rincipal and secondary maximum, and alrn of tl1c principal and sccom1ary minimum. 

In the next table, XIY, the diurnal variation of the disturbances is exhibited scpnrately for di8turLances 

iHcreasing and disturbances decrPasing the horizontal force. 

\ DISTURBA!l;CES DF.CREAS!NG HORIZO~TAL FORCE.\ Exces~ of aggre· 
_____ ~ gntc deneaoe 

I ! ' over aggregate 
1 Number of Aµ-gn·gate 

I occurrences. amount. Ratio. increase. 

Dl~TURBANCES J~CREASil'<iG HORIZ/'NTAL FOilCE 

Honr. 

I Kumb~r of Aggregate 

occu rrcn ces amount. 

--------·----

Ratio. 

I -·----- ------

0 (midnight) __ ---. ;,7 

I 
2878 

2 ________ 
---- --~. 11 2173 

4 ________ 
-- -.. --- 42 1998 

6 ________ ---- -.. -. 28 I 1213" 

1. 28 85 .5238 1. 21 2360 

o. 97 65 ll79-i 0.87 1621 

o_ 89 51 296SO 0. 68 965 

o. 54 66 3538 0. 81 2325 

8-------- .. --- ·--· 48 2345 1.04, 56 32!7 0.74 872 
10 ________ -·-- ........ 61 2732 L 22 85 4989 1. 15 2257 

12 (noon) .. ......... ..... -. 74- 31340 1. 39 87 3691 o. 8f• 5a7 
14 ________ ....... --- . 48 223D 1. 00 79 4397 1. 01 2158 

16_. ·----- ---- -..... : 49 2200 0.98 86 4434 1. 03 2234 

18---··--· .. --- ----' 45 2005 0.89 87 4889 1. 13 2884 
20 ________ ---- ---- 39 1758 0.78 100 58160 1. 34 4058 
22 ________ 

........ ....... i 50 2296 I. 02 89 5062 1.18 2766 

-~_\ ___ 25057 
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The Jisturbanccs increasing and those decreasing the horizontal force evidently follow different law"; at 
'l'oronto they were found completely 011posct1; they rne IP~.~ so at Philarklphia. Tiu· principal maximum of 
increasing di~turbances (at noon) se0m to Le cotemporaneom' with a secondary minimum of thP tll'crea>"iug 
disturbances; again the principal maximum of the dccrca-'ing dioturLanccP (at 8 p. m.) corn:qiondo to n Eecoml
ary minimum of the increasing disturbance:<. In reference to the main feature, the maximum di:<turbancc of 
tbo8e increasing tlie force and of those d<,crcit,;ing thr: force·, the l'hiladl'lpltia ratios show c"cn a grnater r<'SPm

blance to the results at St. Helena and the Cape of Goo cl Hope than to tlwsc at 'l\Jronto. At the two rnutlicrn 
stations tl1c maximum in t1e disturbauees which iuere~tce oecnrs nt ] 1 a. ru. and the maximum in the di6turL
ances which decrease occurs aLout 6 or 7 p. m.-(.See vol. II of the i:it. Helena Obsern:itions.) 

Table XIY contains afoo the hourly excess of the aggn:gat<C amount of tl1e distnrlmnccs which decrease 
the horizontal force over tlwse wlticli i11en·a~u thr: :<am1•. If WP 1liYid'-' tlw uurnlier~ by the wlrnl .. 1111rnlwr of 
days of observation (nearly 1500) we obtain the rliurnal distmbance variation expressed in scale di,-i:;ions. 

Bour. 

O (midni,,.ht)._ 2 ___________ _ 
4 ___________ _ 
(j ___________ _ 
s ___________ _ 

10 _______ , ____ _ 

'l'ABLE XV. 

Diurnal disturbance 1:ariation. 
- --- ------·---i-----~--- ---- ·-· -~---

I' D. ! Io a.lmolute ru easure. 

]. 6 
}. 1 
o. j 

I. 6 
0.6 
1. ii 

0. ooou 
17 
11 
2! 
on 
23 

12 (11()0!1) •••• _: 

11. -----. ---
Hi. ...•..•••. 
l~. _________ , 

' 20 .•.•.•..... · 
22 __________ _ 

S. D. Io aLso]u(t' mecisilre. 

() • .Jc 
l. 4 
l. 5 
2.0 
2.8 
I. 9 

U. OOO'IG 
21 
23 
31) 

4:1 
2H 

Tl1.-, RYl'rage amount l1y which tlie rlistnrbtmef'R tend to df'rrrnl"f' rlw cliurnal n1ri:ition of thr• l•orizontal 
force is 1.4 scale divisions, OT 0.00021 in the alJrnlute ~cale. Tlw maxinmrn effect take~ pluce at 8 p. m., at 
exactly the same hour when the declination di5turbancff reach their greawst effect. 

In the preceding tables, XIII, XIV, and XV, to thP hours indicated 21:'£ minutes ~lwuld be addt:d, the 
observations being made so much later than the even l1ours. 

'l'he p1·eceding discussion sho-ws that for two station8, C'.Ycn at a comparatively sl1ort r1istm1c<', a;; for Phila
delphia anJ Toronto, there are, generally s1icaking, some close coincidences i11 the laws derin;J from inde

pendent observations; but there are also certain differenct's in other results; yet it mn~t not be forgotten that 
for a strict comparability we reguire, if not simultaneons ol•$ervations, at least obse1Tati011f! extPnding on•r 
similar parts or the whole of an eleven-year period. The Philadelphia Reri<•s includes a minimum year of that 
inequality, with the greater extent of observations before tliat epoch, whereas at Toronto the se1·ief begins 
after the minimum epoch, and barely extends to a maximum year. 

For the purpose of obtaining a better view of the absolute amount of the disturhanees anrl their frcqueney 
of occurrence,• they were classified in nine groups of e11ual differences of 20 scafo divi~ions; the number of 
disturbances in eaeli was found as follow8 : 

o A t .. ble analogous to that gh·en aLove, showing the distrilmtion of the disturb~nces in decliua!wn, is here added for 
comparison: 

LIMITS ADOPTED. 
Nam her of 

: disturbances. 
In sea.le di vis.: In minutes of arc 

-------, 

8 to 16 3'. 6 to 7', 2 1856 
16 24 7.2 " 111. 8 .'l3.'l 
2i 32 }(), 8 " H.4 105 
32 41) 14. 4 " lt;. l 42 
40 .. 48 18. l " 21. 7 16 
48 56 21. 7 " 2;; . .'l 2 
56 64 25 . .'l " 29.0 2 
64 72 2!1. 0 " 32. ti 1 

Beyond. 0 

24 cs 
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LIMITS AJ>OPTED. 
Nnmber of 

, di~turbances. 
In scale di vis. In parts of hor force. In the al >solute sea.le. 

------

33 to 53 0.0012 to 0.0019 0.005 to 0. 008 1159 

53 " 73 19 27 08 11 348 

73 " 93 27 34 11 " 14 93 

93 ,, 113 34 41 14 17 45 

113 " l:l3 41 48 17 20 27 

133 " 153 48 " 55 20 " 23 14 

15:l " 173 55 62 23 26 4 

173 " 193 62 70 2G 29 fl 

193 " 213 0. 0070 " 0.0077 0.029 " 0.032 2· 

Beyond. 0 

The numbers in t11e last column cannot be considered as entirely independent of the eleven-year period, 
and in attempting to apply the tlll'ory of prnlrn hilitirno; in reference to the number of disturbances which ought 
to occur between the assigned limits, it became apparent that the lai·ger disturbances greatly preponderate-a 
fact no doulit intimately connected with the difficulty in correctly allowing for the progressive change during 
the fit-st year of oLservation. 

APPENDIX No. lG. 

DISCUSSION OF TEE MAGNETIC AND METEOROLOGICAL OBSERVATIONS MADE AT THE GIRA.RD COLLEGE 

OBSERVATORY, PHILADELPHIA, IN 1840, 1841, 1842, 1843, 1844, AND 1845.-PART Y. 

Investigation ef the Solar-Diurnal Variation, and of" tlu Annual Inequality qf the Horizontal Component ef 
the Magnetic Force. By A. D. Bache, LL. D., Superintendent United State8 Coast Survey. 

The discussion of tl1e diurnal and annual variations of the horizontal forcp iR based on the resulting 
montlily normal values for each observation hour as given in the preceding part (IV,) in which t11e horiv,ntal 
force haR lJeen discussed in relation to the ten or eleven year period, and which also contains the investigation 
of thl' tli8turbanccs; in the same part all necessary statements are given relating to the instrumental data and 
the uli~olute values of the horizontal force. 

The normals, as has been shown, arc referred to a uniform standard temperature; they are corrected for 
irregularity in the progressive change, and are necessarily freed from all the larger disturbances. The use of 
the normals im<leail of the simple means of the readings (corrected for difference of temperature) will insure 
greater regularity in the variations of the horizontal force, now under consideration. 

'l'he diurnal variation rcquil'es an arrangement of the five-year series of monthly normals according to 
the months of tl1c year and hours of the day. In general, the method of interpolation for an occasional omis
sion in either a month or l10nr, iH the same as that used in Part II of thl' lliscussion of the Girard College 
observations; there is, however, tl1is difference in the tabulation of the monthly values, that in the present 
case the results are consolidated in a five years' arrangement, and in consequence the year commences with 
the month of July. Thiti arrangement was p1·efcrred, particularly since it was found desirable to make no use 
of the observations in the first mouth of the series. 

Tabulation of monthly normals for each observing hour, and each observing year, beginning and ending 
with ,July. 'l'he individual values are taken from 'l'able VII of the preceding part, (IV.) 

After applying the corrections of-19 scale divisions to the normals for January, 1841, and of +s scale 
divi:sions to those of June, 1841, to allow for defective number of observations in these months, a further cor
rection of +68 scale diYisions W:IB applied to all values between .July, 1840, and May, 1841, incl~sivc, and 
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of +60 to all values between .July, 18,iO, and December, 1840, inclmive, to allow for defects in the regularity 
of the progressive change, thus making the total correction for the latter month;; =128 f'enlr· di.-i~ion,. 1'111·. 
above corrections, when divided by 5, in order to give the correction to the means derived from five y(•ars, 
become, therefore: for monthe between July and December inclusiYe, + 26; for ,January, + 10; for F..J,
rllary, :March, April, and ~lay, + 14; for J uue, + 2. 'l'liese correction;; are con~taut. for each hour of tlw <lay 
in any one month, and conecquently do not affrct the dinrnal variation; but they have nevcrthdes8 heen a11plied 
at onec to facilitate sub~elptent <le<luctious. Their origin has abo Leeu ex11lai11ed in the remarks aecoml'auying 

'!'able v of the vreceding part. 
'l'he following example uf the proces8 of int<'rpolation for tlie or1tl honr value~ will ~nffice for all ~imilar 

caseE: Required the mean normal from tho five-year sc1·ies for 511. 2l~m. a. m., in.Tune, ( ~ee talrnlar values ancl 
results below,) '!'he mean nornmldor the two last year~ at 4/1. 212m., D/1. 2l:!m., and Glt. 21,!m., are 1176, 117:!, 
and 1169, respectively; the mean at 511. 2l~m. is therefore 3 dh·ision.'i less than the mean at 4lt. 2qm .; anr1 ~ince 
the mean of the five-year eeries at 4/1. 2l~m. is 853, the result for 5/i. 21 ;!nz. becomes 84!.i. Again, adding 4 dfri~
ions to 847, the mean at 6/i. 21;lm., we fiml 851; the mean of the two Yalues, or 850, is tliat gin!11 in the 
table, to which +2 haR been added, making the final result 8D2. The nwan:o of the odtl houff, thus found 
from tlte adjacent even lwu1·R, in gc1wn1l, du not r1iffer by nR mueh a8 a ~l".alc diYi~ion. 

The time given in the tables of the normals i~ mean local time, eonntinp: from midnight to mid1iigl1t to 
twenty-four hours. 'I'he observations WPre taken (on the a·n·rage) 211 minutes after the full hours, ai< imli
cated in the tables. Increase of Fcale readin~s indicates decrea"e of horizontal fore(·; the Yalue of a scale 
division <'qnals 0.0000365 parts of the horizontal fore(', or 0.0001.')23 in ab~olute rncasnrc, the nu;an horizontal 
force being 4.173 (in ab!"olute mca~ure.) Proper 11·eights have been given to tl1e mirmals of ti•<' C'Vl'n aud odd 
hours, in proportion to the number of ol1.,crv11tions, as will be seen hereafter. Other special rem~Lrk~ will be 
found at the end of the month to which they refer. 

Tabulation of the hourly normals for each month and the mean of the five-year series, expressed in scale 
<livision rnadings and reduced to the standard temperature of 63::i, (.J<'ahrenheit's scale,) also corrected for all 
irregularities in the progressive change. The regular progressiYe aud secular change, therefore, remains iu 
tl1e tabular rp1antities. 



 

lYurmals eft/11' lwrizontalfurcefor J11ly. 

~=~---------·· -~1~.1 ~~}~-!~J~l-~__I _:i~_l_~1~l~~J:::.i_~~l~i llh. l~~h 1 1~ i Vih. 

1 

!Rh. ,_i:__12n11.1_211i:_1_ 22h. l~~lr·~2llm. 
1840 .......................................... 113 ! ..... ! g; 1 ...... ! 89 I ..... I 00 I ..... I 112 

1 
...... 11 ]]6 !...... O·l 11 ..... ·. r,g '""I [>'1 I. !12 ... .. 93 ..... !OR' ............ . 

' ! i 1 : I 
1841 • . ... .. • • .. • ..... .. ••• ... ... .. .. .. .. .. .. 1H : ...... 1 44~ ...... i 435 i ...... I 43j ...... 1 4'17 ...... 

1 
408 : .. .. .. 449 i ...... : ·12S . .. .. • 1:m I · .... .. 448 4'19 ...... i ..... .. 

1842............ .. .. .. • .. • .. • .. .. .. .. .. .. • .. .. 1192 , ...... I rieri ...... ! 582 I ...... ' G78 I...... 59;, .... " I 711R i " .... i 700 I ...... 1

1

, 680 : .. .. •
1 

1n; I ..... , u~o .. .. .. rn11 .. • .. . l'OO I ...... I ...... . 
18~3 .......................................... ; 9'171······ !1'24 ······I H~4 :······'. 923 ······, !:M.'l "''''! !l-111······: 9:i41······ 9'2:3 ••.•. i '.Jlfi ·····'. U:H ••••• !1:18 .•..•. : 93l •.•.•.•••.••• 

1844 .......................................... 
1_1"J~ ~ /~°_5_ uor. 1~6_!~!-~41~~-'~~.-~-!~ ~ l!Uli i 1100 I~'.'.:'::_~: rn~·J I 1~u:'. ! 1o~l-~ ~1~~l!_ll".~~1~I~~~ ~ 

Mean ...................................... : 605 1 ..... ·I 6Gl ...... i 647 ' ..... 1. G38 I ...... '. 660 i..... 668 I ...... ' 657 ...... I. 53.· 7 . GIJ3 I ..... 1 
61!1 I" .... 1 e;,31! ·_ ..... : fJjl) I_ .. _ .. · I_ ..... .. 

lleferr•dmean ............................... 1 ...... 65:J 1 ...... 649 ! ...... ! fi42 , .•••.. 16471 ·····I 6613 .. I fl64 I 646 ,····· 63·1 ..... 610 6ot 1 ...... i;:,5 ...... 657 ... 
' ' ' 

Constant correction+ 26. Nomial, .... , ...... i-;! 1·-;;;:;l-;;;--l~~i-;;-j-;;;;;;· --;;;:i --;;:;;·1--'B&lT~;-1--;;;M 69o-:~ 1-6•~ i--;;6~- --~l I ~:;;;[ foGG I 6<'1 I ~:I 6<9 16e-~T;;~-I 6631.-:-:-.= 
~-·--- ~--~--· 

Monthly mean normal from the e\'en hours(+ ~Jim) 616.31 wt:i~ht 5 . .\lonthll mPtrn 11mmal from the orltl hour~~+ :Jl!m.) U/6.31 w(·ight t. 

Kormals r:f the lwrizontalfvrcefur Augu.it. 

·1 I I I I I I 
Year.-------- I~ -lh~ i~~-~'~1~~!__::__1 e/1. Uk. !Ok. llk. 12h. IGh. li~-1 18h. 19/J. 20h._' 21/i. 2'lh.' 23/J. +2l~m. 

1840 ........................................ 1108 ...... 1 112 \ ..... 117 ...... 1106 :..... 138 ..... l!i:J ..... 131 ..... 111 \ 11.1 ...... 121 .. • l'!G ........... .. 

1841 .......................................... 490!""'1494 1,. .... 41'7, ...... 4E2j ...... 501 ...... 518 .... f>IH 483 .... 497 ..... 500 

1842 .......................................... 1 6~9 • ..... I 694 [ ...... 695 ...... 1 ll9'J 1 ...... 711 .... 721 6R9 ...... 701 .. .. 70'.! 

1813 ......................................... 1 931 I""' I 930 I "" 931 .... 1 9271.... 9471.... 95'1 ..... ..... 9291""' .. .. 
1844 ......................................... 1

1 
1133 1134 !~ mi ma ~~Im~ 1135

1

_11!3 ~,~1s3 11-11 __i_i:~_ n:1s 

Mean ........................................ 6721 ...... 16731 .... ~ 673 ...... 16671 .... i 688 ... I' 700 6i5 .... . 

Referred mean ............................... · 1~-:.:_::J .. ~~_j = 672 ~·.:._ ~ 1-·-·_" __ 576 _ :.:.'..:.:.. _ 698 
1 

_:_:_:_:_ 670 _-_:_:_:_:.:. __ _ 
Constant correction+ 26. Normnlo. .... ...... 698 I 6991 699 J 698 ~ 689 695 6931 70~ [ 714 724 I i:J6 69-2 G\10 701 70;l 

Monthly mean normal from the eveu hours(+ 2lim.) i0:2.2, weight 5. Montlily 1rn~an noruml from the otld hour;,<+ :.!J~rn.) 70J,!2, weight l. 

.J.Yormals ef the hori::ontalforce for Srptembrr. 

I I I ' I ' I . ' I I ' I ' Year. · UI•. , lh. I 2h. 3h. 4h. 5h. 

1
1 flh. \ 71>. 8h. : 9h. IOh. 11 lh. : 12h. 13h. 14h. 15/i. 1 16h. I 17h. 18/J, i 1911. ! 2011. I 21h. 22h. ! 2:Jh, I+ ~lim· 

I 
I ' . I I I 

]84Q, 

0 

--------- --,---,-----.------;--------. !_._ .. 1----:---,-,-1----,-. i----!--l~-=-! r I·-

' ...................................... , 155 , ...... J 147 ...... j,J9 """\ 141 ...... ' 180 ..... 202 1 ....... 
1 

1,7 ...... lv5 ..... I lv31..... 158 , ...... , 15• \·•••• !vO : ..... . 

1841... I 510 I : 514 515 508: I 53l 'JO I : ''il '16 ' '191 020 I ! 'I' 51' 
••• •••• • • •••••' ••••' 0 •••••• •••• •• '''" '' ••••••I ''' ''' • ••• '' I'''••• i ._ •• ••• ;; - ·• •••• i .::>. ··••'' ;_i ••••• °L .. •••.. ._ I.'.... J .) I .. ''' ' a 

1849 ......................................... 11726: ...... \733 ...... 72'll""'\7J7, ...... 1739 ..... 7501 .... 1737 ..... 7:J0 .... 1 7~7: ..... 1737' ..... 1•:rrl ..... 7:14 .... .. 
1643 ......................................... 974 , ...... i 967 ...... 965 ...... Y60 "'""! 9EO ...... 9921'"" 985 ..... , 972 I ..... I !172 ....... 97) I .... 9;4 I""" 973 

1844 .......................................... J_~ ll04 1110711105 ~ ~i llOO. 11011_~ 11% ·--~' 112.'j I~ Jl04 1097 I IODS 1095 ~I~~ ~1_ii_oi3_ ll07 1108 

Me•n ........................................ 1694 , ...... 694

1

1 ...... 688 ..... 1685 
1 
...... 1 709 ...... 723 ; ...... 710 ...... 691 : ...... ; 693 ...... 698 , ...... : 60i I··· .. 696

1

1 
... :. 

Referred mean ................................ , ...... : 692 ....... 69'2 ..... 6"7 ...... ! 695 \ ...... 718 ..... j 720 .... 700 ...... 1. 692 ...... 
1 

69.7 ...... 
1 

699 ' ...... ] 699 ...... 696 - . -------1----1 -- ----------------·--
Constnntcorrcction+26. Normal• ........... '.

1 

720 :m' 720 718 714 7131' 7ll 721 -7:J5 744 749 ! 746 736 726 720 j il8 7J9 I n:J 121 l 725, 723 I 7'35 'i· 7221' 722 
I I ' I I ! 

.Monthly munn normal from the even hour.:;(+ ~ljm.) 721.·1 1 wdght5. Monthly mmm normal from tile odd hour~<+ 2Hm.) i21.9, welgllt l. 
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Normals ef tlte lwrizontalforcefor October. 

Year. ---1~~~~1~ 5h. ~~1~~~1~1~J~-~~_I_~;~ ~ lih-1~1~: 20h. !~! 22h I ~3h. 1
1t21im. 

1840................................ •••• ...... 142 ...... 137 ...... 1 mil ...... ms ...... 
1 

153 ...... 1166 
1 
...... 1159 ...... 158 ..... 1

1 
148 ······1146 ...... 1148 \ ...... 11;1 ..... , ....... . 

1841. •• • .. • ... • .......... ... ... .... • • •• • .. .... 521 .. • ... M7 .. • • .. 518 • ... . 511 . • • • . 525 .. • . . . 537 ..... I 547 . . • ... 530 I .... I 525 .. . . 527 ..... I 529 I .. • • 528 

1842....... ... .. .. .. .. . • •• • . .. .. • .. • • • • • .. • • .. 764 ...... 1759 . . . . .. . 757 .. .. . . 757 .. .. . I 764 ...... , 781 [.. • "I 783 . . • • • . . 7'G 1. . .... i. 776. .. ... · 1 768 ...... 1 769 1 ........ 1 764 .. • .. I" .... .. 
1843.... ... •• .. .... .... ........ •. • ..... ...... 983 978 983 978 I 976 978 977 980 98:J I 787 991 98:1 991 I 9~9 985 . 983 i 983 983 985 985 I 985 ! 9E6 I 98:1 984 ...... .. 

lBU .......... , ............................. 1133 ~~ 1127 11:.~ 112.'i H2'J ~~ ~~ ~I 1152 j~;-~1 l!a7 i 1134 :-~3~:.= ~1~135 11371~:~ ~- ~,!=:.:..:.:. 
Menn ........................................ 709 .•••.. , 705 ...... 699 .... , 703 ...... 7131 ...... 1795 1 .... 725 l ...... I 717 ...... : 713 , ...... : 7121 ...... 11 714 ·1..... 713 ......... .. 

Referred mean .............................. •.:.:_:_:_:___ 70.1 ~~~j~~l=--7:8-l=:_j~_·_:~.:.·J~:.:.:.:.J_?~J=i~i= _'.1:J_
1

··~ _ __'..13_= 1~3 =~-712 :~ 
Constant correction+ 26. Normals... . ...... 73.5 731 I 731 I 727 i 72.'l ; 728 i 7~Y 7341 7391 746 : 751 I 750 , 751 j 7471 7,13 740 : i39 I 7~1' i 738 I 739 j 740 j 7;19 7391 738 ! ....... 

l\'1onthly mcun ummnJ from the even hours<+ 2ltm.) 738.:.J, weight .5. Monrhly mean norrnal from tla' odd hour!( ( + ~l~rn.) 7;iK_:.2, weight 2. 

Normals ef tlte horizontal force for Nooember. 

Yeor. ! Oh. I lh. :. 2h. '1 3h. : 4h. , 5h. \. 6h. 7h. i 8h. 9h. :: lOh. I llh. ii rnh. 13h. Hh. 15h. l6h. 17h. teh. I 19h. 
1120h. l 2lh. 22h '12~h i+21~m. 

--------- ' I : I i ! I i ~- -- I . I 
1840 .......................................... -:-:~~T~~;~;1=1-:-= 1~~~-1--:-=T~541 ...... l-175 .... 157 ...... lf>l 1.~ .... -~ 1 ... ~~1=: ~1~= 1841... ............... ..................... 519 I""' I 517 I ..... 

1
1 515 ...... 1509 ..... 518 "'"'i 529 j ...... 531 514 ..... 518 '1 ...... :il3 ..... 1516 ...... 518 .......... .. 

1642.... .... .... •••• •. . ........ •. . . ••• .. ... .. 774 .. .•• 770 : •.• . 771 .... 768 .. .. . 777 ..... I 7R9 : ..... I 781 . .•. 7~1 ... .. '78 . • . .. 775 I..... 776 ..... I 776 ............. . 

1813........ ... . ..•. ... ..... .. .. ... ..... ..... . 987 '1 986 985 : 9R3 I 982 980 9~0 983 987 991 i 9!l2 I 9!13 I 991 989 987 986 I 9841 985 9851 !IS6 i HR7 I 987 988 98R ....... . 

rn11 .......................................... 1131 n:m 1127 I 1126 1 1125 1123 1 11'.!'2,1121 1130 n:li 1138 I 114~, 1136 ll:J3 11'!9 · 1121 u24
1

11a1 112s 111~9 i 11:io, 11:10 11:ll im 1 ...... .. 

Mean ....................................... f~-;;-1 ~-:-.-1--:;-;;f =·1-;:;;1~~1-;0'J 1'~~ -;-;-1= 1'-~;1~·=1-;;-; ::.-:. -;-;-~-,I-- --;;:-r= -:m·1.:~::1 ·7ll I ...... mr:-:~:T= 
Referred mean ................................. =:~ i·~.:.:_I~ C'..:..l~X:.:~ ~ 1 ...:.:.:_'~~- ·:_:·'_' _725 ~-_7~0 =-:_:!~.:..'.'..:~J_i~!-=_2-1.°_I~:~~ _:.:_:.:J __ 11~!~ 
Constant correction+ !l6. NonnaJ. ......... ..1 739 : 7381 i:JG : 73·1 : 73:J, 730 i 7il8 I_ 73i! I 737 i 7431 7461 751 750 74fi 740 : ;:.is_!·--737 .: 7:JU ! 7:l6 I 73G I 737 j 7;191 Hl I 7·!0 i ........ 

1\Ir)nLhly mfau normal from tl1c evcu hours ( + 21 ~m.) 73e. 3, weight 5. Month!)' mean normal from the nd1t l!ourn ( + 2l! nl.) 73d. e, weight~. 

l\'ormals r:f t1ze 1wrizontalforce for DfCembcr. 

Year. I Oh I lh. ; ~h. 3h. 4h. I Sh. i Bk I 7h. : ~" I !lh. I lllh. I I lh.1 l~\ 1.lh. I l1h I Jr.h. I IGh l<h. IBh. I rnh. i 20h. I 21h. I ~~"- I 2:1h. j+ 2qm. 

--------- ------- --- - ------ __ , __ -- --- ---- ---1 -- ------ ---- ' __ , ·--... --·--·-----!-----
18.IO.... .... .... ........ ........ ....... ..... 196 ' ...... · IEB : ...... 1701

1 
...... i !Oil ..... I m 1

1
..... 2os 11 ...... 1 211 ...... ! ms i .... : mi ...... ie;; l ...... 1200 J ...... I 1011 ...... ! ...... .. 

IHLL 0 ,1 1 '38 I '3" 1 <3- · r.1s I '"·' I >l'J ' 51· 1 '4"' 5'0 I ,."I I 
184;)............ .• .. . . . . •• .. .. . . • . .. . • .. .. . . . .•• .. ~=7 .. • • .. ~-- ...•. I .7.7°3 .... "'II "7~6' I"'.... 0

7"0 I ..... I :9: ..... I ~8~ '1 " .. "' 11 -~31 • • • • .. ~-~ I"... .;I I ...... I ~;: I'" .... : ....... . 
.. •• •••• •••• •••• •••• •• • • •••• •• •• •• .. •••••. I ( ...... j ,,} .... l ' ....•. i I .. • •• • " • • •••• I ,, ••••• I •.. . 11. • ••• I //!) ••••• 'I ,,, .. ••. I - "." 1 '' •••••• 

1€43.. .. ... . •• .. .•••. .• .... .• .. . ...... • ..... 9!1\! YYI 9RY I 987 : 9~7 !IB7 : 9!11 9!11 I 99) . \197 ggg Y!lil I 9!Jfi Y~1 901 990 9!JJ 995 9il} 995 91)7 1198 ....... . 

:::n..... ..... ............ ................. . .--,-1_rn_~ I~~ i 1191 
1 l~!JO _1_1H_3: 1~'.1~! __ 1 __ rn_1 ~~u9 :_1:1~ ;~~~0_ 1 _~2-~2-i 1::: !.'.:~f~~_i_-~01 1:ua 1 _11_•1c_R~1200 _12_0_1 _1_2rJ_6 :~2'.'_°t~_._ .. _· 

••• • • ... ..... .. • ... .. .. ... ... .. .. .... ! 746 ...... , do : .. . .. ,3., I... ,30 ..... I 130 1 ..... ·I 749 , ..... ·I '"9 ...... 1 I" .... 
1 

,3s 1...... '41 I ...... I 7·15 .. .. .. 716 I' ..... I ........ 

Referre<lmenn ............................... ; ....... 711 !_ .. _··-· 1738 :_ .. _._ .. __7~- ..... 7:l'J I .... I 710 : ...... 
1 

7;,7 [_:.:.:.-___7''~ !_:~~·-,_"'.~1!:_~:.:.:_:' 739 .... 17~-J f • ._.... _~1.6.__:'~~'--~~~-"_··_·· 
Con1'tant cum:e1ion + 26. Norm:\ls .•.•••••... (-77;-,-~76; 76G ~ 761 I 750 i ~[£- ~8 i™\--W6\n5\--7~:1 I[ 785 77tl ( 77:.J ! lflS: 71H i65 767 i 7GF. 771 7'H, 77.:l 771 

1 

•••••••• 

Montl1ly m1·an nornrnl from the even hours ( + 21j-m.) 7fi8.6} weight 5. Moutllly mean !HJ~ 11u,1., 11111 the odd hours ( + :!l~m) i6R 2; \Wi;,;ht 2. 
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Ko rm a ls qf tlte lwrizontal force for Januar.IJ. 

' I I I I I I I I ' ' ' I 

··-- Year. _____ ·- -1-~:_1~~ \_:h· \_~l~i~'.~ ~~-~J~~I~ ~1_1~ 11~~~1~1~~~121h. l~'.J~~:+211m. 
IR41 .......................................... 298 , ..... : JOU 1 ..... 1 294: ..... 2~41 .... i 21'1 ...... 1 30:! ..... 13!6 ...... 1 ~II 1 ..... 

1

289 ...... 296 ...... 301 1 .... , 302 

1842 ........................................ I !i61 .... I rim 1 .... I 555, .... ' !\08 1""' I 553 ..... 5i3 ...... 5i7 ..... 559 1..... ;,54 I "'"I 564 ...... 55;1 ..... 561 

1813 .......................................... ' (82\1) ""'I (817) ..... 1 (814) ..... (815) ; ...... I (Hl4) 1""" (8'l7) .... I (830) ...... 818 ...... (813) ..... (8ZO) ..... (BW) 1 .... ("21) .. .. 

1814 ..................................... ""I !006 1005 1004 1002 ; 1000 ! 1000 999 99~ i !002 : 1005 1008 IOll I IOU9 1006 I 111!13 9!19 I 99R I IUUU I 1002 I 100.l 100:1 1004 1001 1005 ....... . 

1845.... •• .. ..... ... .... ........ .... .... ..... . 123:! 12~8 12'll 1230 I N28 ' 1226 1225 I 12-26 I 1231 ! l''41 1248 12:;~ 1219 1242 I 12:19 123:1 I 'c12:; 1 12.30 1'133 nn 1230 I 1~.JO 12ZD 1229 j ...... .. l--1--:-;-·-,--1-,-;:::-1-1-=---::-;---o -1-. --:- -,--1-----
1\'lcnn ........................................ f 7Hl'"'"I .8c '"'I 718 """[ 116 .... 1161""' 19" ..... 1 7.8 ..... I 100 .... 7i7• ..... 78:! ..... 78JI ...... 781 ...... 1 ....... . 

R<ferred mean .............................. 1..... 7~2 ..... 7RO f..... 777 ..... I 774 ...... i 7f'5 .. • 7981. •• 791 j .... 780 ..... i iBO .... ! 784 ..... I 784 .... 786 ...... .. 

Cnn,tnntcnrrection + 10. Nnrmnl; .......... 1'"""7'94 mfm/7!Jo•ml787'786f784!7iif7li5"18ii2 sosfsis Bu!/7iiiJ m rnj'"7iilJ m1"794 mlm --.;;; 7\J61== 
J\fonthly mean normnl from th11 even hmm~(+ ~ljm.) 793.:J, weight 4. Monthlr mean riDnnnl from the odd hour~(+ :?)!m.) 19!1.4, wPight 2. 

The \'alues for 1843 within hrrtc!<ets are interpolatrd by means of the r-ontinued reading~ at 14h. 2l~m.j at this hour th(• dit~t:rence of rfHl(ting from tlrn prt'ctdinf! year i!' 2.19, whkh added 111 the valiJPS ()f 1842 gavP re
sultin~ nrmrnds for 18-43; in the ":un~ m~nncr the rending in 1843 at l4h.. 21-tm. when conipar~11 with thr. reading in thP f~Jlowml! y~nr {1844) leaves the d1ff1~rence li;.'5, which tJUantity, when subtracted from curh hourly 
la.Jue 1n 18H, gives a secoud dt.:temuuauon for the year 1843; the meun of the two determmations for Cil('h hour hus been rnsertcd nboYe. 

Normals ef tl1e ltorizonta1 force for Felmwry. 

_Year~ .. --·------· ~~1-~J.:~ ~I~ ~~~I~~_::__:_' J:lhJ~'_:__l~I~ l"h.119h.120h. I 21h. 22h. [ 23h. l+21jm, 
J8H ... ~---.-.~:~~-~ .. -... -........................ 269 ...... 1261 :..... 264 I.... 2.57 ...... 2651"'" 288 ..... 2~7 "'"'I 289 .... I 27'1 I" m ~=-;;;;- .~.~-m -
18l2.... ............ .... ............ .... •••••. 580 .... • 573 : .... 57Q I..... 567 ...... .568 ..... 582 ...... 589 1...... 578 ..... I 578 ...... 580 ...... 590 .... 5i8 

1813 .......................................... (820) .... [(816)1 ..... (813) ..... (810) ..... (812) ..... (822) .... (82') ...... 1 817 ..... 1(~1~)1 "" \820) ..... (826) ...... (819) 

1844 ......................................... 1031 1031 I 1031 i 1029 1021l II 1026 1026 1028 1020 [ 1030 1034 1034 1035 1032 ' 1028 1028 I JO:JO 10:11 I 1032 1033 1034 1033 1032 10:10 ....... . 

18l~ .......................................... 12311 ~I~/ 12'l9 12'H ~ 1223

1

1 12-27 12.n 1~ ~ ~ ~~ 1m l23H ~!~! rnou 1 m1 ~[..:.:::. 1231 1231 ~ ....:.::.::..:..:. 
Menn .. • •• .. . ... .. .. .. .. .. .. .. .. • .. ... .. .. 786 .. .. • . 782 .. .. 781 • ... 777 . .. • • • 781 .. .. • 794 • .. . iUU 1 .. .. .. 790 . .. I 78i ...... 1 78i .. .. .. 792 .... .. 78G ........... .. 

Reforredmean ............................... .:.:..:.:.:. 1~1 .. :.:.:.J..::::..:.:.:.:.:J_~:. :.:.:..:.:.:.i-2:: :.:.:..:.:..:.!.....::::.:..:..:.:.:. 796 :.::.:.:.:.1~.:.:.:..:.:.:.1~·::.:.:J~1~ ~1:.:.:.:.:.:.1788 :.:.:.:.:.:.~ :..:..:.:.::..:..:_ 
Constant correction+ 14. Normals............ 800 i 798 I 796 I 796 795 I 793 791 I 793 7951 8110 808 810 813 8118 I 804 800 ! 801 I 800 : 801 E!H RU6 I &J2 [ 800 : 800 ....... 

Monthly mean normal from the even hours ( + 21-fm.) 8JO .8, WPi~ht 4. Monthly mean normal from the odd hours ( + Ql-}m ) 800 .4 1 wri~J1t 2. 
The \·alues of 1843 enclosed in brackets are derived from tl1r reading at 14h. 21 tm. iu the same manner a~ explamed in the preceding mouth. 

Normals ef the lwrizontal f('Jrce for !Jlarc!i. 

________ Y_•_•_'·-----· ·--·-· ~-~-~I~ ~l~l~l~l~]~l~l-~~J_~ -~3~J~ ~~117h. ~ rnh. -·~~. ~1 2~~12~1+21!m. 
)841. ... .. • .. .... ... ... .. ... .. • ........... •• .. 268 . .. • • 272 

1
...... 267 ...... 

1 

2.\7
1 
...... II 271 

1

...... 294

1 

...... : '286 .... .. 267 ...... 1 266 • .. •• • 282 .. •• .. 261 .. • .. 272 

1ee ........................................ 565 ..... 5591 ...... 557 .... 5511 ...... 563 ...... 574 ...... 575 ...... 001 ..... I 565 ...... 571 .... 567 ...... 566 

11143 .......................................... (€27) .. .. (S:J:JJ I..... (ffiJJ) ...... , (BW) I ..... , (e211 
1 

...... (B~G) ..... 

1

: (S39J .. .. .. 829 ...... 1 (8'.lB) .. • •• (831) • • .. (82B) ...... (828) ...... 

1 

...... .. 

1844., ...... "'""" "" ...................... l!M~ 1047 104611046 1V46 10431104311!147 i 1050 
1 

JOH 1057 lll63 1063 1061 

1

1057 1050 i 1151 J0,10 1050 1052 1050 1048 1050 1048 .... ,.,, 

1815 .......................................... _1236 __ 1236_· __ 1_2_34_ 11 _12_35 __ 1_23_4 _1_2_34_:_12_J_1

1

_m_s_3:_12_"_1 _12_4_9 _1_2._15 __ 1_26_11_1·_26_oj_1_2_53 __ 12_1_5 _1_23_Y
1
_12_·1_0 _1·_21_2 _1_24_1 _rn_4_o _12_3_9 _12_37_ 121~ _12_39 __ _ 

Mean .. .. .. . .. ... .... • • • .. •• .. • .. .... ... .. .. 789 ... .. 787 . .. • 785 ..... 
11781 

1 

.... , 790 • .. • 803 .. I 8051.. • 792 •

1 

...... 1

1 

i90 .. • .. 796 .... 790 .. .. .. 791 ............. . 

lleferredmean ................................ :.:.:.:.:.:~...:.:.:.:.:.~_:::..:..:.~=.:.:..28:=.:,~.:.:.:..:.:.:.~:.:.:.:.:_.~I:.::.:.:.:.~:.:.:..:..:...~:.:..:..:.:.: _::i: ::.:.:.:.:...2::.:.:..:..:.:.: ~.:.:.:.:..:.:.:.:. 
Constant correction + 14. Normals........... 803 80'2 BO! I 800 799 f 797 7951 7991 804 812 f 817 8:!\! I ~19 I BJ.I SOU 801 I 8041 807 810 808 804 803 805 804 ....... 

Monthly mean normal from the even I •urs ( + 21tm•) 80.5,6, weight 4. Monthly mean normal from tho odd hours ( + 2l}m.) 805.B, weight 2. 
The vnlue• for 1843 nro interpolated as in the preceding two moul\ls, 

1-l 
et;) 

0 

i:d 
t:>:1 
>i;j 
0 

~ 

~ 

~ 
tr: 

00 

~ 
t.!j 
i:d 
~ .., 
t:>:1 z g 
z .., 
0 
"':l 



 

Kormals ef the lwrizontal force for April. 

Vear, 04, 1· 14. . 21&. I ah. 4h. 54. 6h. 7h. Bh. I 9h. !Oh. llh I !Qh. 13h. , 14h. I 15h. , 16h. 171t.1 l8h. , l9h. 20h. 21h. i 22h. , 23h. 
11+ 21jm. 

1841 ......................................... 273 =-;-1= 262 = 262 =- 2,:i ,-=~= 315 = 279 1 ..... ~ 1
1~~='-~r:~ 283 =1~1~1= 

1&12........ ...... ...... ...................... 5951...... s9s 1,...... s97 ..... s94 ...... 604 1...... sw ...... 01s ...... 003 ...... _ s9e. ...... 601 ...... 608 ..... I 611 
tS43 .......................................... 861 ..... 861 ...... 854 ...... 854 .••. t'C8 , ...... ~~3 ..... s;s ..... 863 / ...... I @60 ..... 861 ...... ts5 ...... , sc.9 

1844.... ........ ........ .... .............. ... 10;0 1069 1068 I 1065 1063 1062 1061 11061 ! 1067' 1074 1078 l07R I 1077 1071 1066 I 1062 ', 106·! ' !062 J0fi" 1068 ]071 1071 I I06R 'i 1069 : ..... .. 

1845 ......................................... ~ ~ ~r~ ~ ~ 1241 ~r 1%3 ,~ 1278 1281 
1

1268 ~267 ~1'155 1 IQ52 ~, ~, 1256 12.i! ~254 1253 I~~ 1254 !=...:.:.:. 
Mean ......................................... 810 ..... I 6-09

1

..... 804 ..... I soJ 1 ...... 1 8151..... 83'1 ...... , ~31 ..... 8131 ..... f sos/ ...... / 813 , ...... 816 ..... 814
1 

..... , ....... . 

Referred mean ............................... = ~-i=l--806 =~ ..:.:.:..:._ 1~_:_:_:_:_1~ = __'.':_
1
= 825 =_:_~_!=~1~1= ~ ~._-_: ~ ._._._ .. _!~'~ 

Conatnnte.orrectinn + 14, Normal• .......... / 824 8\l3 8~3 \ 8201818 8li f 817 ! 820 I 829 I 841 810 851 845 8J9 I 8271 P2~ I Pl~ 829- I 8271 827 
1 

830 830 8~8 / 827 / ...... .. 

Monthly mf.an normal from the even hours<+ 21fm.) 828.2, weight 5. Monthly mt:a.11 normal frum tht: ulid liours c+ 2l!m.) B28.4, weigllt. 2. 

Normal.~ <!/ the liori:::rJ11tal force for .Illay. 

Year. I 01.. II.. 2h. 3h. I 4h. / oh. 6h. I 7h. Sh. j 9h. ! lllh /I I 1h. j l2h. --l-3h 14h. i l'ih. l6h. / l7h. 
1
' 18h. l9h. / 20h. / 21h. / 22h. 23h. I+ 21jm. 

I I ' I : ' I ' I ! -----·--1--- ----'-1- --------1-1- ----i--
1841................................. ...... 311 ...... 305 ...... / 306 / ...... 297 , ...... 306 ..... ! 3"3 , ...... 3131, .... 301 , ...... 29! 1"""13116 ..... , 209

1
..... 313 """!"""" 

1842 ........................................ 614 ...... 610 """I 611 i""" 605 ...... 6~1 .... I 6'10 I""' 6frJ '..... 6U6 1""" 607 ..... 615 ...... 618 ..... 619 ............ .. 

1843......................................... 864 ...... 862 "'"I ~r,81 ...... 1 857 I,... 8i5 1 ..... ' 8721... 8611 ...... 855 ..... 8)61 ...... 86•l ""I 867 I.... 8G:J ............. . 
1844 ......................................... 1065 1065 1063 1062' 106~ I 1061 1061 [ JOB4 106s I 1016, l07i 1010 1061 1 105; 10;,:i 10.03 1051 HJ.54 1 10;9 I063 1004 11>61 105;; 1063 1 ..... .. 

1845 .......................................... 111~ 112:.:_I ~I 12:m i 1236) = ~i 1236 i~I t~tll [ 1252 12;s 120.1: 1244 ~1~ 12:m 12J1 
1 

1~311 f _1215 -~4:_[_1."._1'.'._lj~ 12.41 1212 i .... _.._._._ 

I I 
' - -,- I I ' I I ' 

Mean ....................................... 11 820 ..... 8161 ..... 
1

1 815 f ...... 810 ..... 8l41""''[ 83:1 ..... 1823 i... 811 I .... • 809 j .... I 817 I.... 8~1, .... 8~1 ........... .. 

Referr<d mean .............................. l~·.:.:.:_l~f..:.:.:.:_ ~.:.:.:.:_/~-·-· _· -~~ 1~=:_::ii_1·~ .... ~ "'-'-I~- ...... 1_~1 ·=1 !_~1':..:.'._'..:I ~/:.:.::.:.._/_.'.:~ =~-~ ~ 
constant correction+ 14. Norm"!' ........... I 834 / e;13 / eao 8:!9 I R29 I R\lfi [ 824 j 829 •1 83R 

1 
srn I 817 813 / 837 I 830 825 I 821 823 I 815 f R:JJ 1

1 

832 / ~35 / 83fi ~3.; o:i2 ...... .. 
I I I I I I I I 

Murithly mean normul from the t:V<'n liour11 ( + 21 ~m.) b3:!.3, weigtJt 5. Monthly tnen.11 r1nrt11nl !turn the odd lloul's l+ 21jm.) 8:.tl. l, weight 2. 

.Vormal.9 ef the horizontal fr1rce for June. 

Year: __________ , ~1~~1-~J-~-:~ 
1 

M.-1~ 7h._ ~~l~J~ ~I~ !2h-/~'~l~/~1~l~~-'1~ 1-20~! 21h. I ~~J23h )f21jm. 

lt>ll .......................................... 392 f"""ll 3!'0 
1 

...... 1 31!2

1 

...... 1 31'6 .... 40IJ /..... 1111 
1
..... 39!i j ..... ' :rR:! ...... , 38G ,, ...... ,, 3!n 1 

...... 

1 
102 I .... 13112 [..... .. .. 

1s12........ ... .... .. • .. .. • .. .. .. . .. .... .. ... 641! , .. .. .. Bfi2 I ..... 1 646 ...... i u:·~ .. .. • 610 .... · f sr.9 '..... 6r.o I" ... .' 639 ..... ·I 638 , ...... i fi w . .. . .. 64' 1 ..... 
1 

h.111 
1 

.. .. .. .... . 

1843 ........................................ 8811 ...... , 8791 .... I 076 ..... 
1 

8i.J .... PR3 I .... , 8VI '..... 8R1 ....... 010 ...... [ 870 ...... s,1 1 ...... • ~Kl I ... I ses 1 ........... .. 

18'14................ ......................... 11170 i 1077111176 IU77 II ](177 1 1075 1!173 1077 I IO"O !~Rl I 10~! JORI IOii; 10i2 106. 7 ·. 106:\ j. 1055 1067 HJ71 1073 ,_ 107'.i 1.1 !077 _: 11177 1078 \ ...... .. 
1815 .......................................... 1260 1 12s1 1 12e1 1w1 1n5 1 1·m 1200 1,;.1 12'2 I 1'1vJ f 129; mm 12~6 i lhO. 127,1 B6!1 I rnilH 1~73 12;s 1Q8l 12eo ' 1277 1 1279 1<80 1 ..... .. 

Mean ........................................ -;;:501=/85;;-~~ 85~1~:-:--... 1 ~~-l=-~i'1•1 =-1'--8~7-.~ 8j8 · .. ·.=;-~.15!=~.:_~=·B;-4·.~.!.!. 857 t=i~~7t.~-:t:-:~:. 
Referred n1ean ............................... ~1 856 __:_:.:.: 8561_.:_:_:.:_1_8''0 ·-:_:~. 8~3 .:.:_:j 86f~ ..:..:_:_:_: ~-4~1 =I_ R:i3 ~·:~:~:_I= _':~:-~-~- ---8':l_-_:_:.:.:.:f'_85~ /~.-.:.:.:.:..:_: 

._c_
0

"_'_
1
•_"_' _co_'_'•_c_1io_n_+_2_. _N_"_''"_"_i._._ .. _._ .. _ .. _·..!· ~85-8_:_l _s_s_s_:/_e_ss _ _,__s_5_s_:(_ss_5_.:._l1 _so_·.,_~~''. 819 e;,,; 1_~6 lj_ 81!7 i e69 l BHB --~6~ ! s;,:; 84,, 8-17 1 841 R5I 85G s:,q 1 85!1 11 8',s ; R:i9 I Ro!J \ ........ 

Monthly mcau normal from the even hours<+ 2Jtm.) 8.ID.6, weight 5 . .Monthly mean normal from the odd hours(+ 2/}m.) 8.i1,0, \\.'t:ight 2, 

"' .... ...... 
M 

Ii z ..... 

"' trj 
ti 
m 
>-l 
P> 
>-3 
M 
w 

l'.".l 

~ 
w ...,, 

'7: 
C'1 

~ 
tTl 
~ 

,.... 
<-0 ,.... 



 

192 REPORT OF THE SUPERINTENDENT OF 

TABLE I. 

Recapitulation qftl1c 1wurl.1f normals qftl1c lwri:::ontalforce {expressed in scale dioisi01ls) far each m011tli ef 
tltc year. Irtcreasc ef scale readings denotes decrease ef force. 

----~°:~18·15~-------[~ ~ 1~,~~i~ ~i~l~h_:_,.1~:~1~1 +2Iitm· 
I ' ' ' . I I ' 

July ................... ,........ 681 67!J I 677 I 675 6<3 ! 668 6G4 I 673 ! 686 I 692 694 ~ 69Q 

1 

.......... . 

August ............................ 
1 

6Y8 69!J 699 I 698 69B 69:'1 69.1 ! 702 ! 714 724 726 718 .......... . 

September .••• •u• ...... , •••••• 72U 718 720 ' 718 714 713 711 721 j '7:35 744 749 716 -

()etober ......................... ' ";35 73L II 7:31 727 7£!5 7:2~ 7:29 734 . 739 7·16 I 7;,1 75-0 ]:.:::::::: 

::::::::::~:::~~:· ::~: ::~~:~~::~ ~~: ~~~ I ~~~ ~~: ~~~ ~~ ~~: ~.~: ~~~ ~:: ~~: ~~~ J:::::.:::: 
Jnuuar:r. • • . . • • • . •• • • • . • . ... • • ••• 794 792 792 ";90 78r3 767 786 784 ';86 79:> 802 B-08 I" ..... ••• 
February....................... 600 798 . 7!1ti ;96 79,> 793 791 793 795 800 808 8l0 1 ......... . 
Mare-h •• ... .... ..... •• . . ..... .... •. t!03 802 j fo\Ul 8UU 799 797 795 799 804 J 812 I · 817 822 j ........ . 
April................... .... .... 824 823 I ~23 820 818 817 817 

1 

820 8':!9 I 841 849 801 I· ........ . 
Mny .................. ...... .... 834 833 I 83iJ 829 829 826 824 829 838 I 846 [ 847 1' 843 1 ......... . 

June . ... .. .. ........ •••• .... .. • . 858 b58 I 858 858 855 852 ! 849 ( IJ55 [ 8til 867 i 869 866 I· ........ . 

Year .......................... , rn.s 769.B. 769.1-: 767.4 -.;;;~;j 763.7 -~6;-9 :~6.7 ! 773,7 :~i~I 786.51'=·= 
Sn.mmer ........................ :~9.2. 768.~ ! :~7.8 l 766.3 ~64.7 ! ~6~.8 :59.7: :6G 71 :~7.~ I 7~5.-; 1 :s~.o [ 7~~-7 .......... . 
Wrnt-er...................... .•.... .1:3.8: 771.3 110.3. 76tl.5 166.8, 16J.7 ifl-1.~ 1 iG6.7] ,,o ~l 1 7.7.0 I 183.2 1 78i.3 j·••••••••• 

' ! ', : : 

w.. -~~T~:::-1~~1.~~1~1~1:~1~-1_·-;;;;;::-1 + 2 qm. 
------i---i--- ___ , ___ • ___ , ___ --- ---,---~---!----

~~:~;~:::::::·:::::.:::::·:::::. ~~~ :~: I :~~ ! ::~ ::: ' ::: ~~~ I ~~~ I ~~: ~~~ I ~!! . ~~~ ! ......... . 
736 725 I 721) 718 719 723 724 725 723 72.j 722 722 I ......... . September .•.•.•••• •••• •••• •••••· 

751 747 I 743 740 739 7J9 7;,8 739 740 739 739 738 ! , • ., .. •• •• 

~~::~~.~:;:::::::::::::::::·::::: ~~ ~~~I ~~~ ~:: ~~: ~~~ ~; ~~~ ~~~ ~~: ~~!, ~~~ !:::::::::: 
()ctohf'r •• , •• , • , ••••••• , ••••.•••• 

:~~ :~~ I ;: I ~~~ ~~~ ~~~ ~~ ~~: I' :~ i ~:: ~:~ I ~: [_:_:.:_:_:_:_.:_:.· .. 
819 8! 1 I 806 II 801 804 807 810 808 804 I 8-03 : 805 I 8U4 i 

- = = ~ - - - - -1~1 -1 ~ 
837 830 I 825 ! 824 I 823 I 825 831 832 835 I f36 ' 833 8:l2 I ....... .. 

January •• ,, •••••••••••••••••••• 

F(•bruary •••• •••• •••. ,, ••••••••. 
~larch ........................... 1 

April ............................. . 

l\.1ay ............... , ••••• ••• •••. 

June ............................ ~~l~i~:~~~-~l~;~!~i~== 
Year............................ 782.9 776.2 769.5 ! 765.5 

1 

756.2 , 768.6 : 771.61 772.6 II 713.4177~ 5 i 773.41 772.8 
i'ummcr ........................ ' 778.2 770.0 i 762.0 • 760,2 760,3 

1 

763.B i 769,0 770,3 77!,7 772.21 771.7. 770.8 

Wmwr ... =~::~~~~······· '87.7 782.3 j 777.U I 772.8 m.o i 773.a ,_ '~4·~L_"74.B i 775.2' 774.8 775.2 ! 774.B j~ ....... .. 

In the p1·cccding table the normals for the summer half year comprise the months between April and 
September inclusive; tho!le for the winter half year comprise the months between October and March inclusive. 

The following table contains the mean values of the normals for each month and season: 

TABLE II. 
- -- ---~-------~----~-- ----------- -·-------~-------

l8t(}-18U. ! Normal. 

July ·---·-··-·······i 6i6. 3 

702. 2 Ang-nst·------··· _ .. 

September ••••••••••• 

October····---·-···
November.·-· --- •••. 

December----··----

724.6 

738. 2 

738. 5 

768. 4 

1841-1845. 

i 
J,inuary ·-· •. _ .•••. [ 

February ••••••• ·-- [ 

March ---· --·- •••. I 
April-----·--··---! 
May·---·-·-····-·! 
T ' .. une----------·---1 

Normal. 

793.3 

800.6 

805.7 

828. 3 

832.2 

856.8 

1840-1845. 

Yea•-------·-·----
Summer ____ -· ••• -· 

Winter-------· •••. 

I Normal. 

772. 1 

770. 1 

774.1 
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Rrgular Solar-Diurnnl Variation efthe llorizonta1 Force.-Ifwc Rnbtract tliP homly nomrnls ofT:1l1k I 
from their respectin) rnontl1ly mean value :ts given in T;ihl<· II, tlw difl:l:rencc (in scafo c1i,·jsion') will 1·pprc
et·nt tJ1,. n·gnlar >'nlar-diunwl variation fo1· P.<ch montl1 iu thf' ~-,·ar. In likf' milnnn W(· outai11 tlH· <liurnal 
variation of the horizontal force-fret• of tll(' lnrgcr clisturbauees-for the snmnwr nnd winter lrnif. ancl for th:· 
whole year. Taule III will exhibit thPsP diffen·11<·c·~ aft<er their eotl\"ersinn from scale Ji,·isious into pnrt,: of 
the l1mizm1taJ farce (one Fcale divi~ion €'}UaJliug 0.00()[J;~f,.5 pnrts of thP ]1orizo11taJ force.) 'J'J1e talrnlar 1111111-

bcrs arc expressed in units of the sixth place of decimals. A 1ilus ~ign in<licatc~ n p:reatcr f'Oi«:e, a minus Big-n 
a less force, tLan tlrn mean value. Casting the cyi· ovc1· the Ycrtical colnmne, we obtain also 11 view of the· 
annual incq uality of the di11rnal variation, which will he examined further on. 

'l'ABLE III. 

Rrgular solar-diurnal i•ariation qf the liori:;ontal component qf the niagnetfr forCI' expressed i11 parts qf the 
lwri:;ontal.force. 

A p1u~ l!'ign indicrtt-es greater force than tile mean. For convenience sake, the first three decimals (0.000) have bt>en plucccl 011 tlw ~idc of the table. 

I I : ' ;----j---·-----------·~-~-1----

1 ___ 1s~O-l8t5. ___ I~'~,~;~ _4_"_· _1,~-;~\~ ~:~·~:~j +21~m. 
1 · I · 1 

July ......................... 1- 17l. - 098 - 025 + 047 + 12(1 + 30:J + 449 I+ 1::0 - 3o3 - f,;2 - 64fi - 499 ]······· .. . 

Augu:-t ..................... ( + 153: + 116 + llfi + J:kl + 1Hi + 262 + 33,; + 007 - 4:3() - 19.1 - etB - 5~6 !·········· 
September ................. : + l68' + ~4l + 168 + 241 + 387 + H3 + 4SI i + 131 - :l>'O - 70f. - t9l - 781 ! 
October ..................... i + ll6 + 262 + 262 + 406 + 4eJ + 3;~ + 330 ! + 15:3 - 029 - 284 - 467 - 430 1 

Nuvembcr .•••. ,,, ............ i - 018 
1 + 1118 + OYL -+ 164 + 200 + 310 + 3S3 I + 237 + 0.51 - 161 - 2i:l - 4:JS 

Oece111i>er .................. .' - 131 , + U:>l ' ~ 088 + 161 + 270 f 343 + 453' f 380 f 270 + 088 - 241 - 5J;l 

January...................... - 025 i + 017 + 047 + 1:20 + 193 ; + 230 + 2561 + 3:i!::l : + 266 - 06l - 3lS - 536 

February •••••••.••• , •. ,. + 0~2 , + 09.5 + 146 + 168 + 2~7 + 3"0 I + 2Ti + 204 + OC!! - 2iO - J1~l 

Ma,ch ...................... + 098 + 131 + 171 ' + 2117 + 317 I + 3911 + 244 T 061 - 230 - 412 - .59J 

April. ....................... + 15i + 19:1 + J9J' + :m:{ + 4i2 + 412 + 3t1:{ - V2"i - 46-~ - 755 - ~2E 

May ........................ f-065 -02u:+CJ!'u.+1rn +226 +299

1

+1rn -211 -.50.< -54D -:J\!4 

June ....................... j - 04::1 
1 

- 043 - 043. - 043 + 175, + 281 + 00.5 - 1a:J - 3~2 - 445 - .3J."i 

!---·--- ------ --·--- --- --- --- ---
Yenr .••• •• • ""' ............ + 022 ; + OS2 + !08. + 170 + 301 

1 
+ :r;u + JYS - 060 - 337 - 5ll - .52f, 

,~ummf'.r ••• u ............... ''+l.133 +o5:t +08:1 +136 +300'+377 +hr; -2:>9 -5i'O -091 -.'Jf,g 

I Winter ..................... : + 010 i + 101 + 134, + 2o5 + 30~ +Joa + 272 + u~ - 105 - :;;io - 4o" 

i---i ---·---·--- ___ ; ___ --- --- --- --- ---
1 I ~ ' : 

I 12h. : 13h. , 111.. 
1 

15h. 10.>. ! 17h. : 1sh. 191.. 2~•. 21•. : 2u .. 
i---·--- ---·--- ___ , --·--- --- --- --- ---

July ; 2t4 + 157 , + 48.5 + 59.) : + 631 J + 376 + 041 - O:l5 - 098 - l71 ' - ~44 - :241 

Aug~~;::::::::::::: ... :::::::1=211 + 153 + 4H + rn + m j + ;i.1;;: + 043 - 029: - 065 - 029 - 065 + ou< 
8•p1m1ber ................... 1- 416 - 051 + 168 . + 241 + 204 + 05~ + 02'2 - 015 i. + 058 - 015 + 09;3 + 09,; 

October ••••• --~· •••••• , •••• I - 467 - 321 - 175 : - 055 : - 02Y - 0.2H + 00"1 - 029 - 005 - 029: - 02Y + 1107 

0 
Nuvmnber ................... !

1

- 419 I - 273 1 - 054 : + 018 + 054 - Oil' + 09! + 091 + 054 - OJH - 091 - OM 

~ Decemi>cr. .................. - 606 I - 3.50 . - 168 i + 015 '. + 161 + 124 + 051 + 01;; - 0!15 - 131 ' - 131 - 0''5 

.,; Januuy..... ................ - 536 I - 317 : - 098 [ + HO i + 230 + 120 + 011 - 02.» + Oil - 02:; · - O-;!.S · - 09& 

Febrnary ................ , .. 'j - 453 - 270 : - 124 i + 02! ] - 015 + 022 - 015 - 12-1 - 197 - 051 + 022 + 022 

March ....................... 

1
. - 485 - :io:1 - Oll 1 + 171 I+ OSI - 047, - 157 - 0~8 + OGI + 09~ · + 025 + 061 

April .... , ................... - 609 I - 390 , + 0'7 i + 157 i + 2:JO + 2:JU : + 047 + 047 . - 06l - 061 + Oil . + 047 

May ........................ 1 - 175 
1

1 + oeo + 26'.! ! + 299 ! + ;135 ! + 262 ! + 013 + oo; - 10~ - 1as - JOJ ' + 007 
l I ~ I ' 

June • .................... ··I - 116

1 

+ 065 + a11 ,

1 

+ 357 1 + 357 : + 211 1 + 0\19 - 043 - oeo - 04~ : - oso , - 080 

- --.--1-1-1---•-:-1--
Year .......................... - 395 - )52 + 095 + 2U4 : + 216 I + 128 I + 018 - om - 049 - 051 \ - 0.51 - 027 

Summer.... .... .... •• ... .. - 295 i + 002 + 294 ! + 361 ! + 355 1 + 2-27 ! + 037 - 009 - 058 - 076 : - 064 - 028 ......... . 

Winter ...................... - 494l=~L~~1~_017_J + 07~1~029 L-.~~-~~~-- 039~ - <r"'.'_c_~ - ~l6L:" ···: 

23h. 

25 cs 
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'T',11lLt<: JV, 

Ta Mc 11~ iulnirr>dfrrmt Tu Mt Ill b.IJ mu1tiylir:ation 1rii11 _tl1e a.J,.wlute ralvP '?f '.lie /,~ri:::ontal .fiJTce, ( 4.173;) 
·it c011tai11s, t/,crrfi!'re, the ngular .wlor-dl"!Jr·rwl rarwlt1:11 r!f tli1· lwn:::rmtal .force m al;solute measure. 

0 
c 
e 

A plus ~igu rnciicatl'" grca.ter fore~ 1han the mean. T\\.'O places of decimaL~ haw; bN•n pl .cc•d on th" side of the table. 

Oh. 

July .•••••..••.•..•. , ..••••. - 0:-1 

SPt1tP111h1•r, ........... , •••••. 

<Jct1lb1•r •.••••••••..••.•••. 

Novi·ruhf'r .•..••....•...•..•. 

Occcnibet. ·• ....•.• , , . , •• , .. 

Jn1111·:ry., ••••.•••• ,.,, , ••••. 

.t'\·hruaty .••...•.•..•.••.••.. 

+ 1:01 

+ 07() 

+ 048 

- 00~ 

- o.s.-) 
-- OIO 

lh. 3h. 4h. flh. {h. 

- Ml - 010 + 020 + 11.cO + l'l7 + ff,' 
+Oto + 048 + 064 + 04f + IU~J + WJ 

+ IUi + lJi1l + i, 1 + 16J + 177 + 201 

+ 10!.J + E09 + l~ft + ~m + J:-J;J + 140 

---;.- 00~ + 0~8 ' + 06tl + t2~-J ' + 1:29 + 15 1
) 

+ U:!I + t137 +Olli + 11:~ i + l'1~l + lt9 

+ (J~() -/ ():)(, + 050 + 081 i + 096 + ll I 

7h. 

+ 050 

+ uo:i 
+ (_);j..~) 

+ Cfit 

+ 099 

+ 159 

+ 14: 

+ 115 

fh. 

- 147 

- 180 

~1:,u 

- 012 

+ OJ:l 

+ 113 

+ 111 

!!h. JOh. 

- ~J'.J - ~70 

- 3~J.:! - ~6:! 

- :J'i:! 

- 119 - J!_C) 

- rre - JH 
-101 

- 132 

- ll~ 

!Ii<. + 21om. 

- ~OR 

-241 

- :J26 

- !ED 

- 190 

- ~J'.J 

-- 221 

- H:J 
,\1;~ rf·h • • . • . . •• • . • . . . • • . _. 

April -· ••••••••.•••••••• 

Ma.y • ·•·•· •••. · · · • •· •••· ••· · 

+ OG!J 

+ 041 

+ (66 

+ om + C6 i + o~o + UtJ ! + uo 1 -r 146 

+ o;,fi + (,j[ ~- 0{0 +HI::?.+ 132 + 163 

+ 081 + (81 ' + 127 + 157 -+- 112: + 172 

- 012 , + 03:1 ! + 1148 + 04e + og; : + 125 

+ IO; + 112;, - 096 - 172- -:HS' 

+ 127 - OHi - JU3 - 315 - 3.rn 

+ 048 - 0>8 : - 21U -~!26 - 165 
Jm1e - 011' - O.b - Ul8 , - Ol8 

I + u21 : + o; 3 : + 119 

------ ---:------,-

\'cnr ..................... ,, + 0G9 + 0:14 
1 
+ 015 + 071 + 096 + 127 + 155 + o";J 

SmunH.!r • .a••• .............. +OJ-i +CJ'..2Vii+t.J~~4;
1

+l5/ +OB:! +1~5 +157 +o5:J 

\YinH·r ..................... '004 + 042 I+ 055 I+ 085 + 111 i + ]~~ + Ll2 + 114 

:--i----1-~,--
l~h. I:Jh. 

1 

14/t. 1s11. I6h. 1 1 i'h. j teh. 19Jt. 

---- --~- i ___ ! __ . ___ :~-

- 06-1 - 135 i - 180 - 140 
! : , ___ - ---

- 02.) - JJI - 213 - 220 
- !{)8 r - 238 - 2R~ - g3~ 

+ e.1s - 044 . - 131:1 - 201 

Jul~» ••••••••••••••.•••.•••. - 1og + 065 i + ~03 + ~MB ~ + 263 i + 1!'")7 + 02-0 - 010 - lD~ - 102 ' 

Au;:m·t •••...••..•••...•.•••. - f t-1.~ + 004 + 201 + ~ltt ,'. + 155 ---/-· OY4 + ois - om - 02; - 012 - 0~7 + V03 

September ............. , •••• , - 114 - 0'21 + 070 : + 101 + Ot1.5 + U24 + OG9 .- OU6 + 0~4 - 005 + 040 T 040 

Oc-tohn, ., •••••••.. ·······: - 19.i - 13--1: - o:-a: - 027 - 012 - OJ'} I+ COJ - 012 - t:27 I - 012 - 012 I+ 00:1 

l'>overnher, ................. ! - 175 - 114 i - 02;) I + 01'8 ! + Q22 - Due ' + 038 + Uo8 + 052':! : - O~R - 038 - 022 

Dccl'ml:l•r .................. 
11 

- 2,);j - 145 ' - 0711 
1 + 006 + Ut.7 + 05·!' + 021 + (]06 - 040 ' - 055 - 0.75: - 040 

J;rnuar.Y. •••••• ...... •••• ••• - 224 - 13:2 - O..Jl -i- 050 
1 
+ 093 + U50 + UO.! - OIU + 0()5 - OW - OH I - 041 

l't:bruary .• , •• ••• ............ ! - lt9 - 113 - 0.12 + 009 : - 006 1 + 009 , - OOfi - 1'52 - 082 - 021 + OU9 ! + OU:) , 

Marth ..•••••••••.••••••••. ' - 203 - 12i' : - (0.J. ! + 071 ' + 025 1 - 020 I - 0&5 - 0:17 + 025 + 04l ' + 010 -t- 02.J 

.1pril ....................... , - :!54 - 163; , 020: + 065 + 095 i + 096: + 1,20 + o~o - v;;i;,, - 02~: + 0115 + 020 

May ....................... -0;3 +o:i3:+rn9 +12;; +Ho1+109 +010 +oo3 -043'-os&i-C'43 +oo3; ......... . 

June ................... - .... - 01,; + 021 ! + 131 + 149 , + 149 I + oos + om - 01s - o:u - 018 : - 033 - 03:1 

1--- ---i--- '---,---·---'--- --- ---:-- :--~~- 1 ---1---
Year ..................... I - 16J - C6:l :

1 + 040' + OC5 ! + 090 + 052 -f- U()8 - 008 

I~,~::~",·~:::::~::::::::::::::~~~~-~ ~~~J~-~~ ! ~~: ! __ ~ ___ :: ___ ! ___ ~_:~ ___ . ~ ~~~ 
- 021 : -- 021 i - Oll 

- 0(14 

- Oil 

- u~n - 022 - 0-21 · - 012 

- 016 , - Oll , - 0:6 i - OIO 

Annual InequaTity in th" D;urnal Variation '!f lh.c I-forizontal Forr:c.-The clistinctive feature of the diunrnl 
v:nialion il'i ehown in diagrmn (.\.,)Part V, Sketch No. 48, constructed from the mean annual and half-yenrly 
values gin~u in th!' prP~l·din~ ta1ile, IV. It exhibits in the annual rrnran, as its characteristic type, a maximum 
vahw ahour, G It, rn, a minimum valup ahont 11 a. rn., a seconflary maximum value about 3~ p. m., and It 
~pcon<lary minimum about fl p. rn. }'or the lialf year when the ~un has north declination, the morning minimum 
lwcomt"~ small!'r and tlw afternoon maximum larger, thus increaRing the diurnal range; the converBe takeR 
plnee in the other lialf of the yem·. wl1cn the sun hits south deelination. The 6 a. m. maximum remains nearly 
uncha11gcd throughout the year. The 1werage summer range (.April to September inclusive) is 0.0046, and 
tlw average winter range (October to J\Iarch inclusive) is 0.0025, both expressed in abwlutc measure. Tim 
rangl' between the morning maximum and the morning minimum is 0.0045 in summer and 0.0036 in winter, 
a,; will he explained further on.-(Sc>e diagrnm A of Part V, Sketch No. 48.) 

Thi:;. semi-annual change in the diurnal amplitude is more conspicuously represented in diagramB, (derived 
frmn diagrnm A,) by strnightening out the annual Clll've, and using it as an axis of abscissre for laying off the 
tlifft·rences bctwern the annual value" and the summer and winter values at the same respective hours of the day. 

This diagram (B) may, with ad\-antage, be Colllparcd with the analogous one repreE<enting the annual 
change of the diurnal ,·ariation of the declination, as given in Part II of this discussion. The construction is 
the riamf' in t>it1rnr caflf'. 



 

THE UNITED STATES COAST Sl:R\'EY. 1% 

At G a. m. tliere is han1ly any clmngc tbrongliout tl1e yPar. The nrnximnrn vari::ition, in the conn<e of a 
year, takeR plac(• at 9 a. m. (range U.00 l~i4 ill ab~olute rnea~nrc;) n11011 t 11 :! a. m. there i~ au C'poch of 11n vnria· 
ti on; at 2 }1· m. fl ~t·concl maximum ic' rencl1eJ ( rnng<' 0 .00 I GI ; ) agnin at ? ~ arnl 11 p. rn. point~ of llO variation 
are readied. Owing to tlw prominent annual nni;itiou !l('ar 2 p. m., tl1e rang<· of tht· Lliurnal variatio11 lwt\\·1·t·u 

the morning minimum at 11 a. rn. and tli(' afternooll nl'lximum at ;_;~ p. m. i>' of nHll'P intt'r<·H in tl1<' di"enssi<rn 
of t11e diurnal fludnation of the horizontal fore<' tl1nn the G :i. lll. :rn<l ] 1 a. 111. rang«, "hid1 latkr rnng(', aR ""(' 

have Feen, is slightly grcatl'r tliau the fir~t oue. 
To fiud tlie turning epochs of the annual variat.iou, the uumthly ntlue~ for tlu, hours 9 a. rn. a1111 2 p. Ill., 

when it is best developL"U, were taken from 'I'alile IV, ancl each valuP was ag-.1i11 comp:irecl "·ith it:< annual 
mean. 

TABLE Y.-Annual rariation at tlu· hours 9 a. m. and 2 p. m. 

llfonth. ~) a. n1. DiJT,-rences. 

o. 00 0. 00 

January_ • _______ . __ . -025 +116 
Februmy ____________ +co~1 +i;;o 

March -------------- I 
-O!JG +n45 

April ---- ----------· -1!13 -052 

Mny ·-·--------·---·! -210 -OG9 
J11nu _______________ -15.) -OH 
Jul}· __ . _ .. - . ___ • __ .. -23!) -098 

Angut5t ....... ---- ........... , -332 -191 
Ke~ten1bcr ___________ -2% -165 

October-·----------·; -119 +ou 

Nove111bcr ---- .............. : -068 +o7s 

Decemuer ...................... +o:i7 +ns 

-·--~-------

l\lcnn ___________ -141 ------------

2 p m. 

0. 00 

-041 

-O.i2 

--005 

+fi20 

+109 

+1:H 

+203 

+201 

+010 

--073 

-022 

-070 

+010 

Diff.L'rences. ;'[C';tn difference. 

o. 00 0.00 

-081 +t99 

--on +121 

-045 +<!43 

-020 -016 

+oG9 -Oli9 

+r~4 -051 

+1G3 -J:lO 

+161 -17ll 

+(30 -On 
-113 +01(; 

-C62 +111;>< 

-110 +1H 

---- -- ---

----- ----- ·------------ .. -

~as ting the eye over the columrn< head<>d "differences," we sPe b~· tlrn chang-0 of sign nud the nrngnitntle 
of the valu('s tl1at the transition from a positive to a 1wgatin· Yalue occnrs some time aftc•r thf' C'<p1ino:n'"• and 
tliat the maximum variation is reaclwd about the time of tlw ~olsticcs-a result in elo:'C' corrC''JiornlencC' with 
tl1P conclusions reached in the discussion of the amrnal inr·qnality in tlu: diurnal variatiun of the cl('clination, 
(Part 11 of the discussion.) For convenienc<· in the analytical treatment, a cnlnmn hcaJetl •· mca11 difference" 
has be<:n added to Table V, olitaincJ by changing th<> signs of th(' 2 p. rn. differenec~ (the annn:1l variation 
being tl1en opposite to tlw morning ya.Jucs,) and taking tlw mean of the !l a, m. and :! 1>. m. cliffcrences. The 
Yalues in this column arc tolerably well 1·epreseutcd by the following formula: 

L'>a=+0.00129 sin (0 +790) -r-0.00018 sin (2 0 +HllO,) 

the angle O counting from ,January 1, at the rate of 300 a moutl1. Ac!'nrdiugly. we find the trau,,.ition to takP 
place shortly before the middll• of April and October, or ahont twt'nty-two day:' after the equinoxee. This iii 
about twelve days later than t11e epoc11 found in Pnrt. II for the clcclinntion. 

Analysis ef the Sr,Tar-Diurnal Variation nf ill(' IIorizontal Furcr.-l'or conY<'lliencp of inve~t.igntion nnd 
pro1>er comparison witl1 similar results itt otl1er loealitirn, tl1n valncA giYPH in Table I haY(' be('n put i11 an 

analytical form, and are i·epre:>ented by the following expr('s~ions. It will he f'<'('ll that the diff Prcnc<' l>d1\-Pf'n 

any rnon"thly normal mean aucl the corresponc1ii1g mr~an in Ta11lf' V of Part IV, wliicl1 la.ttcr mean i~ nflt'Ctl'fl 

with the disturbances, does not exceed 2rr scale divisions. This small diffor('nce includes also a smnll l'flh·t 
due to the necessity of different methods of interpolation iu the eonstmctiou of the two ta bk:<. 111 the· dl't<'r

minatiou of the numerical quantities (by U]Jplication of the metl10d of least S(ptares) in the monthly e11nations, 
due attention was paid to the relative weights of the value~ for thu even and odd liours. The eo<·ftici1•nt~ arc 
expressed in scale divisions, (increasing numbers denoting decrease of force,) and the angle 0 cou11ts from mid

night at the rate of 150 an hour. 
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For January ••••••• t;i., = + 7!J3d.3 + 3d.i7 ,;,, ( 0 + 2360 52') + 6d,5G ,;n (2 II+ 96° 52') 
+ 3d.99 ;in (3 fl + 2820 13') + za 01) ,;,. (4 0 + 970 ) 

For February •••••• 6 11 = + 800".6 + 5•,50 1'in ( (! + 218° 25') + 4d 5i sin (2 0 + 102° 29') 
+ :><1.27 sin (H fl+ 2~~u 41J'J + Jd.66 sin (4 fl+ 121" ) 

For March---· •... 6,, = + 805•1.7 + fi11.5G sin ( 8 + 24~0 31') + 5a 35 Bin (2 8 + 114° 14') 
+ 4a,23 sin (3 H + 31GO 04') + I•l.91 sin (4 II+ 113·.> ) 

For ApriL ••••.•••. 6lJ = + 1'2Srl.3 + 7a 65 sm ( 0 + 25;0 37) + Sd.55 sin (2 II+ 123° OG') 
+ ,:;.t 1;; sin (3 0 + 3060 H') + l" 18 sin (4 0 + 163° ) 

For May •••••••••. tib = + 832".2 + 2•' 21 •in ( fi + 3ll0 31') + 7"-81 •in (2 II+ 140° 53') 
+ 4•.40 s1n (3 (j + 830" 05') + Jrt,34 sin (4 IJ + 2140 

F"r June ••••••••.. '11, = + 856•'.8 + 2" 12 sin ( fl+ ;\;i6" o:n + 6"-40 ,,in 1.2 0 + 140·.> 32') 
+ 4,1 48 sin (3 H + 3270 H') + O" 92 sin (4 II + 2Ui 0 

For July •••••••••• ti 11 = + 676•'.3 + il" 42 sin ( (I + 4° ll') + lld.50 sin (2 0 + 139° 14') 
+ 6•'.11 sin (3 t) + 3:JOO IS') + U•l. 78 sin (4 II + 2100 ) 

For August. ••••••. '1b = + 702d.2 + 5a 32 sin ( 0 + 3JOO 38') + lO<l.37 sin (2 0 + l53:l 46') 
+ 5a i9 sin (3 0 + 33.50 55') + 2d f\8 sin (4 0 + 2030 ) 

For SeptemlJcr. _ •.. 6h = + 724d. 6 + td 02 sin ( {} + Zi I 0 57') + 9<l.:rn sin (2 fl + 137° 25') 
+ 7d.08 sm (3 0 + 3450 17') + ld. 99 •in (4 IJ + 2150 ) 

For October. ••.•••. 6 11 = + 738".2 + S••.OG sin ( O + 2.n° 57') + Gd 40 sin (2 fl+ 1230 37') 

+ 1" 34 sin (3 U + 325" 201) + C0 .29 •in (4 I! + 174° ) 

For NovtmlJer ••••• .:lh = + 73S".5 + 4ct, 13 sin ( 0 + 2370 36') + 6"- 08 sin (2 0 + 100° 01') 

+ Jd.93 sin (3 e + 310° 45') + Qd.46 sin (4 e + 2110 ) 

For December •••••. lli. = + 7G8•'.4 + 5.q3 sin ( 0 + 2120 48') + sa 07 sin (2 0 + 940 14') 
+ 3d98 sin (3 0 + 2G9" 17') + ld 31 si11 (4 fl+ 880 ) 

\.Y(• liave al8o: For summer half.year (April to September inclusive,) for winter half-year (October to 
:March inclusi,·e,) and for the whole year, the following expres;,i01rn for ilw regular solar·diurnal variations: 

For summer ••••••• '1!J = + noa.1 + 3a rn·,in ( O + 293" 49') + ~a.11 •in (2 e + 1390 10') 
+ [! 0 3G <in (3 13 + 3z90 17') + Jd 42 sin (t O + 2020 ) 

For winter ••.••••• tlb = + 7i4".l + 5".3G sin ( 0 + 231° 3G'J + 6d.04 sin (2 () + 104° 4G') 
+ 2d.~8 sin (3 () + 2930 54') + l".ll •in (4 fl + 1080 ) 

For year .••..•.••.. 6J,, = + 772d.l + 3d.95 sin ( II+ 2560 19') + 1a.23 sin (2 fl+ 1250 05') 
+ 3d 9U sin (3 (j + 3170 31') + Cd 86 Bin (4 fl+ 165" ) 

Th{' following expressions fo1· January may serv13 as specimens of the agreement of the result derived 
from the even and odd hotll'8 independently: 

From even honrs ...••• Ll. 11 = 793d :1 + 3<l.81 sin ( 0 + 23~0 01') + 6d.56 sii; (2 fJ + 940 32') 
+ 4a, 10 sin (3 O + 2800 19') + 2d.OS sin (4 0 + 860 ) 

Frvm odd hour& •••• ---'1h = 793d.4.+ 3a, 71 sin ( 0 + 2340 35') + 6d.56 sin (2 () + 1010 32') 
+ ;ia. 7 6 sin (3 0 + 2860 00') + I<l.85 sin (4 0 + 1190 ) 

Givi11g to the first equation the weight 2, and to the second the weight 1, we obtain the equation as given 
above. 

'The following compm·ison will show the agreement of tl1e observed and computed values we liave for 
August: 

I Computed. ' 
I i i 

(A. M.) Observed. A (P. M.) ! Computed. 1 Ob8erved. J LI. 

---- . - ,- ---
Oh 21!m __ 698.3 698 0 12h 2l~m- 707.7 708 0 
1_._,, ____ 698.3 6~9 -1 13_, - "---! 695. l 698 -3 

2_. - '' .. ·-· 699. 6 699 +1 14 •.• ". __ ! 688. 4 689 -l 

3 __ - '' ---- G99. 7 698 +2 15_ .... ti_ .... 888.7 688 +1 
4 •.• " --- - 607.6 699 -1 16 " 692.5 692 0 

5., - " ---- 694.3 695 -1 
-· - ---1 

697. 1 696 +i 17 -·-"-- .. 1 

6 •.• " 694.5 693 +i 
I ---- 18.·-"---I 700.3 701 -1 

7... " ---- 701. 2 702 -1 19 u i 702. 6 703 0 

8 •. - " 712.7 714 -1 
- - -·-1 

704.5 ---- 20 ... _"_ .... ! 704 0 

9_, - " --- - 723.6 724 0 21. .• " ... : 704.8 703 +2 
10 .. - " ---- 727.1 726 +i 22_._u __ J 703.3 704 -1 
11 •.• " ...... - 720.4 718 +2 23 •.• ". -- 700.6 702 -1 
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l>i:1grams C 11ml D (of Part V, Skctcl1 ::\o. 48) f'xbibit the regular solar-diurnal variation of tl){' l1orizontal 
force; the dotR represC'nt the oh;;ern1tirms dirPctly taken from Tabk I; the r•mTc~ gi\•c th<' com1mk<l values 
from the preceding equations. The"c diagram" al~o exhibit tl1t: ge1iernl agreement hctw<·cu tl"· oli"r>rn·rl a11d 
computed values. 'l'he Butnrner moutl1H an' rl'{lrt,~t·lltcr1 on dia~rarn C, tht· winll'r months on di:igrnm D; tht:ir 
com1mrison ~lwwH plai11ly the mlleh greatPr range of the diurnal \'ariation when the sun is north of the equator 
than when south of it, as was also the ea~c with the m<tgnetic rlcdination. 

Table YI contni1110 the rncfficients B 1 B 2 B 3 B 4 of the general equ<llion: 

61i=A+B1 sin (11--:-G1 )+B~ sin (2 11--:-Ct) + B, sin (3 11+ C:i) +B, .sin (4 o+ C,) 

expressed in parts of the horizo11tal force, by multiplying the corresponding qnantiticR in the preceding equa
tions with the Yalue of a Reale divi~ion. The angles CJ C2 C,. C4 will be found in Table Yll; tlwy arc tl1e 
same as given before, increased by 180°, f'O a5 to make a corresponding change in tlH· dirediou of tlw ~cale 
readingR; iucreaeing numbers will now indicat•· inC'rea~ing fill"l'l!. 

The first three rlecinrnls (0.000) have Leen placed in front of the tahle. 

TAflLE YI. 

~fonth. Di ll, n,, B, 

-- ---------

January _______ 1.3, 2~!1 146 073 
Fd1ruary ·----· 2112 H7 11 !I OGIJ 
Ma.rch •••••.•.. 239 1!15 i.·,J 070 
ApiiL. --·· .••. 2rn 34~ l~S 04:> 
l'tlay ------ ·-- 0 

O>;l 2~5 161 ()4!) 

June .......... -- - . 0 077 2::M J(; l OH 0 
.July --- . ---... e 125 420 224 Ot9 
Auguot.. -----· 19! K7~J 21~ 1115 
i-t-qtt1•n1ber _. _ - . , 295 350 2;)~ 013 
Octnber ..••.... 

,, 

2cH 234 048 Olt 
NoHml>~r _ ..•. ' 151 222 071 017 
De~~mLer ·-- _ .. lU 295 145 048 

---~---- ---------------

i,~;~~;~-= =:::: ~ ;~::::=I 13.~ 333 l!l6 052 
I 9fi 220 105 O!O 

Yem·----· .... ; ______ ! lH 2G5 145 o:n 

In Table VII the same quantities are given in absolute measure; the first two place~ of decimafo ( 0.00) 
are placed at the head of the colunrns. (Incrcnsing numbers denutL' increase• nf forec.) The nnmt•rical values 
of A will be found in connexion with the discussion of the annnnl variation of the horizontal force. 

TABLE VII. 

B, c, B, c, n" c, U..i c, 
Month. o. ()0 (). 00 0.00 o. 00 

-------- ----- --··----· : ____ ----~ _____ : ___ . 
January------- 057 56° 52 100 2760 52' 061 1020 13.: 030 2770 

February-----· 084 38 26 070 282 29 050 102 40 025 301 
Ma1·ch ____ , ___ . ', 100 63 31 082 294 14 OG4 136 04 029 2!l3 

April_. ____ ----! 117 77 37 146 303 06 079 126 44 018 3'3 
May __________ : 

03! IM :11 ll!I 320 53 067 150 O:i 020 34 
June. _____ ---· 032 176 03 098 320 3~ 068 147 l4 014 36 
July __________ 

052 184 11 175 319 14 094 150 15 012 30 
August ____ 081 130 58 158 333 46 104 155 55 044 23 

September _ • _ •. 122 91 57 146 317 25 108 165 17 030 35 
October __ ••••. 123 57 57 098 303 3i 020 145 20 005 354 

November.--·. 093 57 36 O!l3 230 01 029 130 45 C07 31 

December •. ---· 077 32 48 123 274 14 061 89 17 020 268 

-------- ------

Summer ..••••. 058 113 49 l:l9 319 10 082 149 17 02Z 22 

Winter ____ ---· 082 51 S6 092 28'l 46 044 113 54 017 288 

Year·---··--·- 060 76 19 111 305 05 060 137 31 013 345 

.. ~-·------------
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On dingram E (of Pnrt V, Sketch No. 48) the a\·erage value of the diurnal variation throughout the year, 
together with the F<Ummcr and winter value, haF been rPprPsr·1tted as l'CHulting from the numerical quantities 
in the above table. It cxl1ibits the noticrablc foature in the annual curve of n grPntcr morning maximum 
(about 6 a. m.) tliau aft!'rnorn1 m1L'\imum (ahoul 3J l'· m.,) whereat• in the summer cnrvc it i~ the aftern'.JOn 
maximum which i~ the greater of the two.* In tlw winter season the contra.--t i~ more I'111l'ked, the morning 
maximum being considerably greater. ThPse cnrV('S aim show the gradual shifting of the nmxima and min

ima to a latPr hour in winter than in ~ummer, a phPnomeuon abo well exhibitPd in the preceding diagrams 
C anrl D. ThC' numPrical ,-alnes of this change of hmm• will lie givcn in tabular form fnrther on. 'l'he small 
afternoon mi11imum abont 9 p. m. is less distinctly rnarkctl t!rnn any other feature of the diurnal curve. 

'l'ablc YIII contains the computed values of the tirnP anrl amount of the morning maximum antl minimum, 
and of the afternoon maximum. The values for thcr ~Pconda1-y afkrnoon minimum arc taken from the rliagrarns. 
The time• of tlli• 11. rn. maximum aud minimum i8 wit Ii in tht' ncai·est eighth minute; tliat of the p. m. maximum 
within the 11enrest t!'uth minntc. The time for tlw i1. m .. ~c'conclary minimum is ·within the nearest hour. 'l'he 

amount of change of horizontal force is expresrnd in 1>cale didsions. 

'l'AllLE YIII. 

-----------------

i 
Secondary after- Inter nil 

Month. Morning maximum. Morning minimum. Afternoou maxiu1uw nuou n1ininn1m. <i. n1.min to 

1>. m max. 

- -- ----- -- ---- ---------------

h. m. d. h. m d. h. m. d "- d. !t.m. January ____________ 
7 Io 0. 2 11 50 +15.7 4 10 5.3 ll +z 4 20 

February _______ . ____ 7 Hi 9. 6 11 40 +12. 7 4 00 o. ~ 7 +z 4 20 

l\!arch 
I 

6 15 9. 2 11 30 +IG.4 3 20 2.3 6 +3 3 iiO -----------·- I -
Apt ii ------- ---- ---- 6 00 -12. 3 11 20 +22. 5 3 55 G. 6 9 +:> 4 35 

.May-----------·---· 5 50 7. Q 10 25 +iii.5 3 10 9. 8 !l +4 4 45 
June ________________ 

5 50 G. 3 10 30 +12.5 3 20 -10.4 8 +3 4 50 
I 

July·---------------' 5 35 0. !J 10 30 +JJ. 3 3 2.5 -17.5 9 +6 4 55 

Angnst ........ ---------- 5 55 8.5 10 10 +21.8 2 45 -U.2 9 +:-1 4 35 
- I 

5 35 -14. 9 10 20 +25. 9 3 (J.'i 6. 7 7 -1 4 45 t-;l·pteml,i:r_ ---- ------! 
I 

<ktv\Jcr ----- ·------· 5 00 -12.G 11 15 +13. 7 5 10 0. I 9 +z 5 55 

NoYeml>er. _____ •• __ . 6 00 - 9.8 11 25 +11. 0 :; 15 3. 0 11 +o 5 50 

December . ---- - ---- 7 05 -12.] 12 05 +16. l 4 35 5. I 10 +4 4 30 

--------·. ----~- --- --~ -·-------
I 
-----;------

Summer ..•. _-------· 5 50 9. 8 10 30 +1n. 6 3 
I 

25 -10.5 20~ I +3 4 55 

Winter ___ • ____ •••••. 6 15 9.4 11 i5 

I 
+13. 9 4 10 2.2 21 +2 4 25 

Year. ___ ---- ________ 
1 

5 55 9. () 11 00 +15. 6 3 .35 6. 0 20i +2.5 4 35 

--------- --- -- _____ _I __ 
--------···-~ 

The extreme Yariation in the epoch of the a. m. maximum i8 therefore 2h. Him.; the variation for the 11. m. 

minimum is IA . .55m.; for the p. m. ma xi mum it iR 2h. 30m.; and for the secondary afternoon minim urn between 
3 and 4 hours. In all cases, the earlier hours occur in the summer season. 

'!'able IX el1ows the diurnal range, expresRcd in scale diviRions, parts of the horizontal force and in 
11bsolute mPa~urc. In thr~ Rf•crmrl column the range between the a. m. maximum and minimum is given; in 
the thi1·d column tl1at betwpcn the a. m. minimum and t11e p. m. maximum. Tl1ese two amplitudes for a. m. 
and for a. m. and p. m., are further illustrated in diagram }<', (of Part V, Sketch No. 48,) which shows the 

curve to be double crested, with maxima near the time of the equinoxes, and the greater of these near the 

autumnal equinox. 

o The same is the case at Prague; in !\far, June, and July, tlie afternoon maximum wru; the greater of the two. Karl 
Kreil, in vol VIII Proceedings of tbe Academy of Sciences of Vienna, 1855: "Result.ate aus den magnetiechen De<llmchtungen 
zu Prag.'' 



 

THE t:NITED STATES COAST Sl'.ltVEL 1~19 

TAllLF. lX.-Amplttude f!f llu diurnal cariation r:f tl1c lwri:::ontal finf'C. 
-- - ------ --- - ---- -·------

Month. For a, m. For a. rn For a m For a. m For a Ill. For a. lll. 

and p rn. antl p m. arnl p. m. 

-------- --- --

d. rl 
.January_------_----- 2-l. 9 21. 0 0.00091 0.0007i 0.0038 0.0032 

Feliruary ------ ---·--- 22. 3 13.6 on o;,o 34 21 
March ____________ ... _ 25. (j 18. 7 (;93 06:5 : ~) 29 

April 
---------~----

34.8 29. 1 127 106 r,3 4:) 

!ilHJ"------·---·-·--- 23.4 25. 3 OH:i 092 3G 38 

J1u1e ______ ---- ......... 18. 8 22. 9 OG!J 084 29 :Jii 

,Jnlr ·-----·--··· ____ 29.2 36. 8 )()6 I :14 4:, ;H; 

Anguf't ...... ---- ---- .. 
f_\9 •> 
.J,}. d :~9- 0 122 H2 51 -~fl 

!kptcmbcr_ ·-·· •• ____ 40. 8 ~2. 6 l4ll 1 ID 6l !j\) 

October __ .. ._ ______ ...... _ 26. cl 13. G O!lG o;;o 40 21 

N<..,.Yt111beT_ ------ ........ 20.8 14. 0 PIG 051 ~2 21 
lleccrn her • _ •• - _ • ___ . 28. 2 21. 2 0. 0011:3 Ol"i o. CH! rn 0. 01132 

~ummcr .......................... 29.4 30. 1 0. OllllJi o. 00110 0. OO!:i 0. 00411 

Winter_.-----·._-·-· 2:i. :; 16. l 0. ll\IOb;"i 0. 00059 0. 0036 0. 0\125 

Y l~a1· _ ................ _ ........ _ ... ___ 25.2 21. () o. ouon 0. GO:J'iU \<, 0U33 o. 0032 

lu absJlute mtasure. 

The next. table contains the q1ocl1s when the mean horizontal fore<:> i~ read1Pd in ead1 <lay,'" eom1mt1·<l 

hy the precediug formnl:1·. The diurnal curve~ intPrncet the axi" of alisei~f'f\' four tilllt':<, of' which th(' tal1lt> 
contaius onlJ the a. m. ant.I. first p. m. intc:rseetion: tlwse later in tlw afteruoon and iwar rniclni~ht orrnr in 
8Hmmer, wintrr, and whole year at 7 p. m., 5~ p. m., aucl G1 p. m., respectively, and at 11:!; p. m., 1 ~ p. m .. 
and 111f p. m., res11ectiTely. 

TAta.R x. 
PrinC'ipn1 PJHJcJ1s <ifm1•an lwri:::oninl ./orcc. 

Month. 

Jan nary •••.•••••••.•••••••• ___ . 

Fcl1ruu.ry ••••••• - ••• -- __ •• --- _. _ 

}larth - - . - . - - - - - - - - - - - . - - - - - - - -

April. ___ • ·------------···-·· 

M1>y --·--------- ·----· •••••••· 

JunB----·------··----·--·----
July ••••••••••••. ---·-·---·--·· 
Aug1rnt_ ____ . ____ ·----- ____ --·-

September---·- __________ ------

October ____ •••• ---------------· 

November_----·- --- ---- _____ • _. 
December __________________ •••. 

A. )L 

~p1 ~cm 

23 

8 42 

8 14 

44 

47 

57 
2~ 

7 42 

8 08 

8 40 

9 34. 

P. M. 

21'3G°' 

2 58 

2 28 

2 l\t 

0 59 

0 48 

0 53 

0 4.J. 

l 29 

/') 00 

3 28 

3 03 

Summer •• ---·--··------------- 7 45 l 12 

Winter·-·------------·------- 9 00 3 07 

Ye11r ........... ·---------·-··-· 8 14 1 5-! 
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The nbon~ tinH"" arc g:cncrally cnrrrct within two minute~ (aecorcling to the formu1rc.) The m1irning 
hour of :rvernge daily lwrizontnl fon·P is lc•Bs varinl1](' in thr course of fl ycnr than the afternoon hour. 

The foll"wi11g tabl1' contnin" tll(' eomput<'d diurnal variatiou of thr1 lioriz1rntal foree. Th(' valnl's hnvc 
liccll cxpn,~,;cd ill ah"ul111l' 111c'a>'11n:. It ('omparc" clin•ctl.'· 'dtl1 'l'alJh1 l \', wliiel1 contaill~ the ob~c·rvc<l niltws. 

It will be u,;cfol for the i11terpolatio11 of ub~nTation.-;, or for their n·<lnction to th" mean valm· of the day 
from ob~crvatiom; t•tkcn at irn•gnlar hour~. The table alrn forms tl1c ba~h,; fur the construction of dingram G 
(of P:rrt Y, Sketch Xo. JS.) 

'l'ABLE XI. 

Computed solar· diurnal rariatwn rif tltc Twn.zontal force in absolute measure. 

Tl1e fir.-:t nvo pla~i·f; of rfocimals (0 00) arP. Jilal'Pd m frnnt of tilt> table. 

lRI0-1~4,i. Oh. lh. 2h. Jh. 4h. 5k. 6h. 7h. eh. 9h. l,llh. llh. +2l;>n. 
---~·-- --- ---·---·---·---·--- ------

July ·- 061 - 061 ! ·- 0~() + 013 + l'Ol + 137 + 137 + 046 - 107 - 244 - 290 -241 ............... 
' .J\ugu:o:t .•••.•.•..•••..•••••.. + 1'22 + 061 + o:m + o:m + 051 + J ·~:2 + l:U + 015 - 167 - 335 - 381 - ~14 

Septemhl:'r -'- OGI + 06! i + 00 I + 107 lf3~ + 2;?9 + J9R + Olil - 1;12 - 320 - :n'\1 
' 
- 320 ................... 

I 
0-ctohcr, ................... + 0-16 + 091 + J:J2 + 167 + J 2:2 + 182 + 1:i; + 0;5 - 03\l - l~:) - 182 ' - 2J;J 

+ o:m + 061 107 152 : : 
No\'i'niber .••••• ........... oou + 015 + + + 15:2 + 12'.2 + 03() - 061 ·- 137 - 167 

0 f)lf'CP1TJb1•r, •• •••, ••••••••••• ! - 046 000 + o:m + om 091 + 137 + lfj'i + 18:2 I + l'J'l + 0!5 - EE2 l - 21Y c ' "' January •••••.•••• , •••.•••••. - 030 000 + OJO + 046 + 061 + 091 + 107 + 12'J + 091 - 01;) - 1:17 - 22!! 
f't·hruary •• , •.••.• , , •••.. , ••. + 030 + 061 + 0;5 + OiG + 091 + 1-07 + 1:r; + 152 + I Ji + OJ.'i - 107 - )82 : 
March ...•••••••••.•.••••••• + 046 + 061 + 076 + 1U"7 + 107 + 1:i; + 1.:n c 122 + 030 ! - o;o - rn~ - 244 

Ati ii •... ••·· ...... + 061 + 0;5 + 091 + 1-07 + 1~7 + 167 + 18:} + 12"2 - 015 - Hl8 - ~20 - 35, 

Ma.\' •••• ................... uoo 000 000 + o:m + 061 + !-Oi + J(l'j + 04(l - 076 - 19E - 244 i - 1e2 

June •••••••••••••• , •••••••• - 015 - 0;_10 - 030 

' 

000 + 016 + Otll + 091 + 046 ' - 06l - 15:1 - 18'! ] - 305 1·········· 
·--- -------- --- ___ 1 __ • ___ • ___ , __ 

___ ; __ , ___ 
' ! i i 12k. 1;Jh. Hh. ! 15h. 16/i, Jik. I 1e1>. 19/i. 20h. 21/t. I 2Zh. 23/i. 

I 
+21-tn. 

I . . ' --------- -- - ------.--- .---·---,---.---'----
July .•••••• , .•• , .••••••••• ,,. - 091 + (liG + 213 + 2.J~ + 229 + J.12 + 046 - 015 - 061 i - 091 - 07fi i - 076 1.::::::::: ;'\ll~ll"'l •••••••••.••••••••••• - 091 + 107 - m3 + 198 + 152 + Oi6 + 030 - 01.Z, - 0:10 - 046 - 015 ! + 015 

' : I 
I 

8eptetnbe r •.••.•...•••.••• , .. - 1.5~ - 015 + 091 + HJ7 + 076 + 046 + 015 000 + 030 + 030 + 016 ; + 075 
I 
......... 

Of'tnbPr .. ~· •••.•..•.••.•••.. - 182 - l::J7 - O'ifi - 030 - 01.'} 000 OfjO - 01.'i 
' 
- 01..'> - 030 - 01,) + 015 i ...... .... 

l"\ovember, - J:Ji' - 091 - 046 ouo + U30 : + 046 + 046 + 030 + 015 000 - 015 - 015 .......... ..... I I i·········· g IJi·c1·111bcr. .................. - 214 - 182 - o:u + on + C61 + 061 + 015 - 015 - 046 - 061 
' 
- 076 - 061 

6 January ..•• - 2!!Y - l:li - o:m + UfH + 076 + 046 + 015 - 015 - 030 - 015 i - {)}!) ! - 030 ! ............... i !"''''''''' 
Fellru HY - 11'2 - 107 - 030 + 015 + 015 - 01."'.i - 030 - 0:-l(J - 03\1 - 01.'l ' - Ol5 OOJ ··············-····· ! 

198 IV7 ' 
000 + 016 

! 
+ 015 015 045 0:10 015 040 + + 046 March .••••••• ·············· - - -

j 
- - + + 046 I , • • • • • .. • • 

I 076 
: ; 

.-\11ril •••••••• ... ············ - 274 - 1:37 000 
! 

-j + 091 + 061 + o:m 000 - 031) - 0:30 I 000 

! + 030 
M~1y. ······················ - 075 + U4fi + 12'.l + 152 + 12'J + 076 + 030 - 015 i - 046 - 061 -046 - 015 J ......... 

Jur1e ......................... - 046 + OOL + 1~7 + 167 + l;n + 076 + 03) - 015 

' 

- 030 
! - 0·16 - mo 

i - Ol5 !·········· 
. -- -- --- -·- ---- -· 

l>ia;rnm 0 0xhiliits the cliangc~ in the l1orizontal force (in absolute mea5ure) from the monthly normal 
vnluc for ""d' l1our of the· day and for each month of the year. The three variablc:o are: the hour of the day, 
tl1e month of tlu· yem·, ancl the differenee of the l1orizontal force from tlie normal. The contour lines of tlie 
ma~netic Rurface cliffer 0.000ii of lwrizontal force in alisolnte meaRnre. Fn11 lines inclicate greater value, lines 
of da1<l1e~ 11·~,; Yalm., than tllf' mean; clotted lines represent the normal value. 

Annual rariation ef t1u· Horizontal Force.-For the discusf\ion of the annual variation we make use of 
the monthly normal rcading.i of the hmizoutal force as given in Table II. If m equals the monthly effect of 
the total progrc~Hive elumµ:e, we obtain from t}H, twdve equations, by the nHnal method, the valu(' m.=o + 15.49, 
and the correction for progrcf!sivc changr for .July and .June, for instance, becomes +5.-'> m and --5.5 m re_ 
spfictivPly. 'I.'hc following table contains the monthly normals uncorrected and corrected for progressive 
change; also the difference8 from thr- mea11 for each month, constituting the annual variation. 
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Mollth. 

,July-----·- .•. ·--·---- ..... __ --.. -
Augnst ---·----------- - - - - -- --
September •• _ •• _. - ____ • -- -- -- -. 
Oct.oLcr. _ ---- ..• --· • --· ........... ----
November---···------- ---- -- - . 
December .. ___ • __ -- -- -· ---- -- --
J:.t.nuary .......... ................. ----

February.--··_. --- _____ ---- -- - . 
Jilarch ___ ••••••••••• - •• ---- -.. -. 

April·-·-········-···-· ........... ......... 
llay ..•.••..•. _________ ---- -- -

I June·---·· .••••• ··---- ........... - - -- : 

------1 

llcan .• ---·-·-·--·----- -... -- ! 
-- - - j 

----·~-------~--- -----------

Norma!s. 

fj76. 3 

702. 2 

72.Jc. 6 

738.2 

738. ,, 

768.4 

1n.3 

800. 6 

805. 7 

828.3 

832. 2 

856. 8 

712. 1 

TABLE XII. 

Corrcc tcd for pro- Corrected 

gres~i ve chang~~ nonrntlt; 

+s5. 2 76l. 5 

+ti9. 7 77 l. 9 

+5±. 2 778. 8 

+ss. 1 770. !] 

+23. 2 761. 7 

+ 7.7 776. 1 

7. 7 185. () 

-23. 2 777. 4-

-:<8. 7 767.0 

-54. 2 774. 1 

-G9. 7 762. 5 

-85. 2 771. G 

0.0 772. 1 

Differelll.'C:o:, or nnnual variation. 

0.000 o.uo 

+10. G +·rn +1G 
+ 0. 2 +01 +oo 
- G. 7 -24 -10 

- 4.8 -JI -·-Oi 

<+10. 4) \+3~) (+lll) 

- 4-. 0 -1.'i -CG 

-l~L 5 ·-49 -20 

5. 3 -19 - 08 

+ 5. 1 +19 +os 
2. 0 - 7 -O;~ 

+ H. 6 +35 +15 
+ o." +oz +01 

I ----- ----~--

In EC".llc dh-i· In part;; of the In absolute 

sioo~. ; h ori wntal force. n1easurt'. 

' --~-----~- ------

\Yith the exception of the montl1 of X ov('rnber, the values binn above for t11c annual variation are 
tolerably rPgular in their progrffsion, and con8idning the dclic:wy of the tC"st appliPd to the c•li;:prvatious in 
deducing the annual variation, this exceptional irrcgufority in tl1c ~ ovembcr value will not affect the g-eucrnl 
conclusion. \Ye have :is the genPral result: a grmter hm·izontal force in summer (from April to Angu~t) :rnd 
a ~mallcr horizontal force in winter (from Scptonbcr to :March) than the avnage annual vnhw. The maximum 
occurs in July, (at Toronto in June,) and tl1c minimum in J::mnary, (at Toronto in Deceml1er.) 
For Toronto we ha-,;e the cxprr>~sion for the annual variation: 

3.531 +0.002 sin (0 +312:-i.) 
Pm Philadelphia (omitting the No\·erulwr niluo>:) 

4.176 +0.001 sin (0 +306°;) 
the angle 0 in both eqnations counting from Januru-y 15. 

The annual range is 0.0021 (in absolute measure.) The transition appear:'< to take place about the time 
of the equinoxes or a short time before. 

Table XIII contains th<' monthly normal values of thP lrnrizontal forcr· in ah~olnt<' meal'ure, obta!ned by 
adcli11g (algebraically) 4.1730 to the values in the last column of Table Xll. Thr><'C numbers, it will be oli
S('J'Ved, are corrected for secular cliange; if Wf' npply tl1e same, we obtain thP re~ulting monthly rnc:rn valuer< 
of the horizontal forcp answering to the epoch January, 16-13. The quantity A, mentioned in the explanatory 
remarks to Table VII, is given in the last column of Table XIII. 

26 (' s 
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'l'AllLE Xlll. 

Month. 

.Jnly ---- -----· -----

Augu~t •. -------- ---· 
8epteml1er _____ .......... . 

Oetuher. _ ... _ .. _ .. _____ _ 

l'uvcmher ---· -----

Dec-en1l1<:L ................. .. 

Jununry ...................... .. 

~~tlirurny .... _____ _ 

:tlfarch _____ ------ ---· 

April·----·--·------ I 

May •••• -····------· 
JL1ne _______________ . 

Mean. ______________ : 

Nonnah; corrt ct- I ~[onthly n1t:Hn~ (af

cd fur secular i fcctul with t-t~t:\l-

change. 1 .. ~~~~"11g~---· 
4. 1746 

4. 173[) 

4. 172() 

4. li23 

4. 17 46 

4. !iH 

4. 17 l I) 

4. l 722 

4.1733 

4. I 727 

4. 1715 

4. 1731 

4. I iJO 

4. 1759 

4. 1740 

4. li27 

4. l 728 

4. l i 4 9 

4. I 725 

4. I illU 

4. liHI 

4. l 720 

4. 1 il8 

4. 1730 

APPEXDIX Ko. 17. 
DlSCUSl:ilON OF THE MAGl"ETIC AND METEOROLOGICAL OBSERVATIONS MADE A.T THE GIRAUD COLLEGE 

OBSEUVATOHY, PHILA.UEl'HIA., IN 1840, 1841, 1842. 1843, l8H, AND 1~45. PART VJ. -DY A D. BACHE, LL.D., 
fiUPERINTENDE~T UNITED tiTATES COAtiT St:RVEY. 

Inl'Cstigation ef the i1~/Tucllcl' ef the lJioon 011 the JJiagnetic I-Iorizontal Force. 

The method purBued in the invc-stigation of the lunar effect on the horizontal force is, in general, the same 
a8 tlwt explained in !'m·t III of the di~cussions of the Giraru College observations. 'The prncess may be 
bridl:· recapitulated as follows: Each l10Tizontal force ob,;erYation, after it had been corrected for the effect 
of diffC'rcncc from the standard temperature and for i1rogn-'ssivC' change, the disturbed readings being omitted, 
(a~ folly explaiIH'<l in Part l V ,) wa~ marked with its co1-re~1ionding lunar lwur. The observation nearest o 
the tinw of thP moon's upper transit o\·er the true meridian of tl1c oliservatory was marked Oh, that nearest to 
the lowl'r t.rnr1sit wa~ markecl 121', and tlw ob8ervations between, for Wl'stern and eastern hour angles of the 
moon, were rnarkPd with the proper lunar hour by interpolation. In the hourly series where thirteen obser
·vationi' me n•cordeu in twPlve lunnr hour&, that obH·rvation which is nearest midway between any two con
fecutiYe lunnr hour~ "·a~ omitted. Each oliserrntion and reduced reading tlrns marked with its corresponding 
lunar lwur wa~ suhtracteu from the monthly normal lidongiug to its respective hour, and these differences 
were set- down in tabuh1r form, mrnngcd ac~·mding to lunar hours and keeping each monthly result separate 
for fnturc combination. I,et n = any normal belonging to any red ncell Teading r, the following tables contf1in 
the' mean montlily Yalm·s of the l1ifferenee~ n-r; a 11ositive sign, therefore, indicates greater force, a negative 
sign less force than the normal. It need hardly lie repeated that in tlrn original record of the horizontal force 
increasing numbers dPnnlP a U<'nrnse of the force. 'The gr('atest possible difference is 33, the number of scale 
divisions, which, according to tlic criterion, separates a disturbed from an uudi~turbcd observation. For t11c 
formation of tlwse dift'erencl's, whic11 amount to more than 22,000, the manuscript tables of the reduced record 
were used. Tl1ese tables havc> alrt>atly Leen refencd to in tl1c preceding Part IV. 

'l'hc units in which the differcuces n -r arc <:xpn·ssc-u are scale divi&ions, one division being equal to 
0.0000365 parts of the horizontal forn', or equal to 0.00015:2 in aL~olute measure, the mean X being= 4.173 
(in units of grains and feet.) 

The lunar effect on terrestrial magnetism l1eing exceedingly minute, the process required for its elucida
tion is pNportionally delicate; all the regular and irregular deviations arising from other sources must first be 
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eliminated. 111 the methou, ns inilicat<>d ahovP, th<> nrngnetic distnrhancr·~ (m• f'ar a~ th<>y cnnl,1 lif" rt'l'f>guiz"d 
as suc11,) the dmrnal am1 anmrnl Holnr vari,1tinn, a& well ;w thl' eleven (nr wn) ;·ear iue11u111ity and H·culm· 
change, aTe all diminated, lenving number~ fitted for thP lunai· rc>:'earch. 

The readings taken in the mnnth of Jmw, 1840, ha Yr no! lwcn n:'et1 in rhic di:'CU:<:'ion, (thecc hac1 likP
wisc hecn r£jl'eted iu the two preet"tliug part,;,) on at'.t'ouut of thP imperfc•C't m:rnnn in whid1 tl1e allowa11CP for 
the progres:'iYe clmngr; conlc1 only l>e rn:1tk •1t that time. For the: lmrnr hour ~1 in .July, 1S40, the munlH·r 
of clifferenceK is so small tliat tlw mean I.ad m•cps~aril~· to b(• rednci:d; OIK-fourt!. of it~ amount was ~ct down 
in the taLlc. In January, February, and }farcl1, 184:3, th<· obf'crvatio11s were rli:<c<mtinuc~tl. cxeq>ting a sin
gle daily reading. TheRe mouths, therefore, do uot occm· in the lunaT diccusoin11. 

The numhe1· of oLservations userl an' diotrilmted ov•'r the; ReYeral months arH1 years, m. ,-Jiowu iu the 
following taLle : 

'l'AllLE l. 

]\"umber q/ obscrrations ./or lunar discussion. 

Month. 184 u 1811. 1811 1812. 1842 -184.1. 18!3-lSU. 1844 184G). Sum. 

-------------- --·-- ---·-·--,------~- ---

July •••••••••••• 157 297 281 294 G27 1G59 

August---------- 2:35 295 318 3 J:> G22 1783 

S"ptember ••••••. 25R 269 2G3 2% 5;",() lGH 

October .•••••••• 255 281 ~57 ''602 597 1092 

November ..•••••. 24:) 279 297 (,03 564. 1988 

December •....••. 199 297 318 fiO:l 559 rn1r. 
- ---~------ ---

January_-------- li9 298 i---------· C.21 GOl 1G99 

F~brun.ry •••••••. 238 250 --------- 575 54L 1604 

March ••••••••••. 260 297 ----·----· 576 601 173-1 

April ----------- 2G2 2il 286 !i8G 5i5 198() 

l\fay •••• ···----- 2G-i 271 29:1 623 612 2069 

Jnne ••••••.••••. 212 295 3\1!) 57!) 522 19li 

---~------ ·----··- ~~-----

Su1n ......... ------ 27 G4, 3400 2633 62il 6977 22045 

o Con1mPnccmeni of the hourly seriL·~. 

TABLE IL 

Di,,tribution ef tlte number ef obsert·ation8 according to wC8tern and easter1i liour angles ef the 1110011. 

1840· '41. ··---· •••••. 1371 1393 

1841-'42 ··----·--··· 1683 1712 

1842-'4:!. ··--·· •••••. : 1320 1313 

1843-' Uc.·········-··: 3138 3133 

1844-'4~-----········ 3499 3478 

---~- --- ------ ---- ---
i I !'lum .•••••••••••. ---·I 11016 

I 
11029 

Tables III, IV, V, VI, and VII, eontain the monthly and annual means of the lunar-diurnal yariation 

for the years 1840 to 1845. The numbers are expressed in scale divisionA. 
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'l'ABLE III. 

Diffc·rcnrcs from the monthly normals, 1840-' "!l, western lwur angles ef tlw moon. 

FpOl~uJ. lh. 2h. 3h. 41<. 5h. 6h. 7h. t!h. I 9h. I !Oh. i llh. 

----------- ------------·-- ------'------------' : I f 

July............................. ... + 2 + l + 3 - 9 + 3 + 7 ~ ~-:;..12 '--=-:;--·, - 3-i~ 
Augu,:;t ............................. . -4 +3 -5 +6 +2 -4 -4 -2 +2 +s\,-1 
St>ptf>mher ........ u .................... i - 2 o + ~ + 1 -- 4 - 5 + Q - 4 - 7 + 8 , + 4 

- :J - 1 - I + I - 4 - 4 + I - 7 + 7 + 4 
1 

+10 Oct()her •••••••••••..••• •••••· ••••••••• 

November......... ••• •.. .. . ...... .•. - 6 + :J - 4 + I - 5 + -1 - 4 i - 4 + l + 6 - I 

D<"r·rmhcr ........ , ..................... i - 4 - 3 + 3 + 4 + 2 - 7 - 5 - 3 O + ~ - 8 ! + 9 

Janu:iry .. .. •... •. .. •.•. .••..• .. .... •• + J + 3 -- 1 + 8 - 7 + 3 - 8 + 1 - 9 - 4 ; 0 I + ~ 
~:'.·,l~~·:J''.'!.:::::·:::::::::::::::········· ~: !~ +~ +5 ~~ !~ =~ -~ ~: +~II,:~ -2 
April.... .... . .. ..... .. •. .. . . . .... ... U + 6 + I - 2 - 2 - I - I + 3 - I - 2 + I - l 

+3 -3 +1 -I -8 +2 -1 -l -6 ol+2 1 -5 J.t;i.y ................................ . 

Jun ................................... -1 -" 1 o -3 +4 +4 +'; +s ~~~J~I~ 
------1------ ---1--- . ! I 

l\J(1nn ............................. ' - u.4, + u.sj + l.fi· - 0.3 - 0.1 + o.a - 2.4 - 1.3 - 1.5 - o.:t: + I.3 1 - o.t 
I ' 

July ..•..••••••.••.•••.••••••••••..•.. 

AuglJst •••••.••••••••••••••••• •••••• •••. 

Sr>pt.e1nbcr ............. , • , .......... , •••• 

()rcohrr ...................... . 

Novt'mber ........................ , ,. , •. 
Jl-e('en1ber ..•••••...•••• , .............. . 

Jauuary •• , , ........................... , 

Febru:-.ry ............................... . 

l\'farC'h ................................. . 

April. ................................... . 

I'\Iay .••.••..••.•..••••••••.••••.••••.•. 

June •••• , ••••••••••••••••••••••.••••• 

Mca11 .................. . 

___ , ___ , ___ --- ---1--- --- --- --- ---:---,---

! 12h. 13h. 19h. 20h. ' 2:h. l 2!h. i 2:•h. 

_Lo_w.c_ui:_ _ ___ : ____ l~i-]-
+H -9 -51+2 +r. 01-2 -5 -t61-s!-4 -2 

+ e + 9 + l + ,, + 2 + s - 3 : + 5 1 -11 I o 1 2 

1.J.h. ! 17h. 1 l8h l.511. 16/i. 

+ 'i 

- 2 -1 +2 +6 +5 +4 -4 -;-L -l!i-3i-l -2 
- 16 +14 - 9 + 4 - ' + 3 -10 - 2 - I + 6 I - 3 + 5 

2 +1 -1 +4 -6 0 +1 -1 +4 +6!+1 +5 
+ + g + 2 +rn - 3 + 2 1 - 6 -12 - 3 _ s I + 3 + s 

2 -4 +3 -I +1 -1 +4 -2 -2 +1i+3 +7 

~ + ~ = ! ~ ~ = ~ ! : ~l~ ! : ' ~ ~ I = ~ I ~ ~ ! ~ 
1 -3f+3 -8 -3·-4 +a'-2'+2f+4 +2 

+s -31 o -3 o o -2 +s +31-21-2.+2 

~l~,~~~~~-=:__ __ 0_1~1~:~ 
+ 1.0 + o.~1 + 0.1 + o 4 - 11.2' + o s - 2.3 - 1 3 + o.6j - 2 i/ +ob +1.2 

'!'ABLE IV. 

Djf(erencesfrom the montli!y normals, 1841-'42, WPstern ltour a11gles of th.e moon. 

---c---- --------------- -

_____ \~J:h~ul. i,I ~ 2h. 

1 

3h. I 44. i 51.. I 61.. 71.. I ei.. 9h. 

1 

LOh. 

1 

llh. __ , ____ , ____ , __ ) ____ , ____ _ 
18H-'42. 

July, ................................. . 

Augu,.t ••..•••••••••..••••••• , .... •••4 

Septen11ter ...... , ........................ . 

October•••••• .•.•••••••••••••.••.•••. , 
November •••••...••.••.•••.•••.•..••.• 
December .................. , •• , ••••••.• 

Ja11nnry .......................... ,, •••. 

February ............................ .. 
Mar~h ............................... .. 

~: ' +: I - ~ ! : I ~: + ~ + ~ i -: I - ~ -'B I t ~ + ~ 
-3 
-'- 7 

0 

+s 
-2 
-5 

+4 

+ B + 2 - 1 0 - I - 5 - 3 + l - 3 +10 
-I +4 +4 0 +1 -I +4 +1 -2 0 +1 
+6 -3 +I -7 0 -3 -1 +6 +3 +1 +3 
- 4 +12 - 2 - l - 3 + 2 - 3 - 2 - I - 3 O 

+B +2 +2 -1 +7 O +3 -2 +1 +5 U 
+1 -l!-3 +4 +2 +4 -7 -5 +5 0 +2 
+3 +2 -1 +2 -1 +2 0 -1 -1 -2 -:l 

April •• • · • • .. • .. • • • • • • • • • • · • • .. • .. • • • • 0 + l I O O + 4 + J + 3 + !l - 1 0 + 1 
May........................ .... .... .... O : - 2 I +10 1 + 1 + 5 + 4 I - 4 + 5 - 7 - 3 - 4 
June ................................... ~ __ 0_;~1-_o_\~_-3 ~~ ~

1
1~~'--0--=~ 

!lean·........................ + l.l: + 2.0 + ll.5
1 

+ o 9: + 0.3 + 1.1 + 0.11 - 1.1 <:... 0.4 - 1.3; - 0.2 + 1.0 
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TABLE IV.-Dijfercnces from tlte montltly normals, 1841-'42, western lwur angles ef tlw moon-Continuell. 

Ju1y .••••• •••••• •••••• ••••••••• 

August. ................ •••• •••. •••· ... . 
September ... ,, •.••.•••••..••..•.•••.•••. 
( )ctober •.•• , . , ..•••••••••••••••••• _ , ••. 

Novcrnber •••••• •••••• •••••••••••••••••• 

Decen1ber ••• , , , ................ •••• •••. 
Jnnnary •••••• ,, ••••••••••.•••••••••.•• 

Fubruary .•• , ... , .••••••••••.••••••...•. 

.Ia.larch ...................... , •••••••••••. 

A~ril ..................... . 
Jdaj· ........................ . 

June ...................... . 

' J::?h. i 13h. l4h. I 15h. lGh. l8h. 19/t. 
Low.cul.\ 

·---'----'--·----1----
+4 
+1 
+3 
+4 
-1 

-1 

+4 
+7 
-2 

+1 

~~ il,~l ~\ ~l\l~l ~l 
-2 -2 -4 -1 -5 -3 -3 

+1 +1 -2 -·3 -8 +6 
+3 -2' 0 -6 -1 -2 

+1 +3 -3 +l -I -:l +2 
-5 -3 -:l +4 -6 +o -4 

-4 -2 -4 +2. +2/+2 +6 

--------- ---·-- --1----

~Oh. 

+ I 
-4 

+ l 
-1 

0 

+ l 

+~ 
-7 
-I 

-5 

+6 

2Ih 

-1 

-3 

+4 
-3 

-3 

+I 
0 

+I 

+2 
-3 

+ :1 
-2 

22h. 

-1 

-5 

-5 
-1 

-4 

+6 
-3 

+3 
-6 
-2 

+4 
+2 

23h. 

+ 3 

-I 

+G 
+1 
-3 

+1 
+:i 
+::! 
-1 

+1 
+2 
+4 

Mean .............................. ' +I.2 -ll.1 -0.~ -1 .. ~, -0.6 ·-2.4! -1.l -0.~ -0.:f -U.~ 1 -1.ll +1.4 
I 

'l'ABLE Y. 

Dfffcrenccsfrom the mu11tldg rwrinal.<, 1842-'4-3, u-e~tern lwur an,alcs ef tlu moon. 

Oli. lh. 3h. 4h. 511.. 6h. 74. 8h.. 94. 

Up. cul. 

--- ·--- ~--- --- ---: ---,--- --- ---
July ....... •••••• .••..•••••••••••••.•••.. '. 

Augui:it .•••••••••••••••••••• •••• ••••••··I 
Septeruber •••••••.•• , •.•••. , .••.•••••. I 

Oetober ••••.•..•...•••....•.•.••••••• · 

November ............................... . 

+3 
+3 
+3 

+2 
+1 

- 3 I 

+1 
-6 

-7 

+3 

+2 
-3 
-1 

0 

-1 

-1 
0 

+9 
+1 
-+ 2 

Deccn1ber •••••••••••.•••••.• ,,, ......... 1 -2 ·-3, -6 + l 
January ••••••••• , ••••• , •••••• , •••••••. ! ······•···, ·••• •••• \···· ••• • 

February •••••••••••••••••••••••.••.•.. -; ............ ' .•.•... i······· ········· 

+I 
-1 

+4 
-6 

+ l 
-5 

0 

-4 
-1 

+3 
+ l : 

0 

)larch .................................... : .••••.•••. ; ......... 1 ....•.•. ···. · ·. •• •• · ··· • •·• ••• 

+1 
-3 

+7 
-1 

0 

-2 

+2 
+4 
+1 
+3 
-2 

0 

+2 
0 

-3 
-2 

+I 
'·······-i 

-4 
+1 

+2 
..;_ 5 

-1 

-1 

!Oh. 

+ l 

+1 
-3 

-3 
-4 

+5 

llh. 

-8 

+3 

+~ 

+1 

April ....................... -··· •••• ···-i - l + 2 I 0 . +10 + 4 + 9 - l ' +I - 3 - I + l - 4 
May ........................... •••• •••. I + 3 - 2 i + 2 ·, + 5 + 3 + 4 i - l + 9 - l +I - 6 + 3 
June ......................... ,. - 6 + 7 [ - 4 - l O + 2 o - I - 5 + 4 - l --'- 3 

i---:.---:--------t----·--:-------
Mean .................... ···-i + 0.7 - 0.91 - Io + 2.9 + 0.1 + I.fl: + 0,7 + I 9 - 1.2, + 0.7 - 1.0, 0.0 

!--------'------------i -- --- ---·--- --- ---i J2h. J3k. Hh. : !Sh. 164. 174. j J8h. 19h. 20h- i !llh. !!2h. 23h. 
'Lo\v.cul I r I I 

J•iiy ................................... \~,~~~:~~-=-;-:--=-;,~--o-:i-=-;~-=-;-
1 

. I 
August •• •••• . .• .. . . • •. • .. . ••• . . •• . ••• - 2 + I + I • + 2 + 2 - 4 + :J I - 5 - I 

1 
+ 2 + 2 - 2 

September ................... , . .... . • . . + 5 - I - 1 - 8 - 3 - l - 4 - 1 - 2 • - i + I - 6 

October ................................ -7 -3 +2 -1 +1 O -1 +4 +4 -3 +11 +3 

Novembor .. , .............. , ••••.•••••• , - 2 - 2 - l - 3 + l + 4 - l + 6 + l + l + 2 

December • , .... , ••• , • .. • • .. •• • • • • • • . . • • + 3 + 3 + 2 + l 1 + 3 i 0 + 1 ! + 2 , - 2 i + 4 - 3 + 3 

~:~;:~~y·::::.:::::::::::::: ::·: :::: :::t:::::::::::::::::i ······· ........ [ ........ ; ....... -····+ ...... i ........ l·····"· ....... . 
I ··•·••· .....•...•..••..•.••. ······I·••'""' '"'"'j ······ 

~;;,~!::::::::::::::::::::::: :::: :::: ::::1'"··+·~·· .. :_:_·~··11··+·;·· ··+·~· •••··~·,'··::.·;· - 5 '1·····~" ''"f:...·~·· + l - I 

Ma) •••••••• ,, ........ ••••• ......... ,. • . O + I + 4 O + l - 4 - 3 I - I \ - l - l - 2 

June....................... .... .. . . .. . o + 3 - 1 + 4 - 2 + 2 - 3 - 3 + l - , + 4 

Mean ••••••••••••••••.••• ····1---:+o:J +:o.i1+:u -="'0,6 +o:s-=D.9 1--=W +o.i1-="0::i -=o.e +o:ii --Q.O 
i I j 
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TABLE VI. 

Dijjerences from tl1e montlzly normals, 18.:13-' 4.:l, western lwur angles ef tl1c moon. 

1843-'44. Oh. lh. 2h.. 3h.. 4h. 5h. Ch. ""· 94. !Oh. llh. 

-4 -2 

+2 +2 
+1 +1 
+2 -1 i 

+ 1 + 1 

Equal weight has been given LO each monthly result in the formation of the annual mean. 

TABLE VII. 

Dijf'erenccs .from tlie montltly normals, 1844.-' 45, western liour angles ef the moon. 

1B44-'4s. , Oh. i lh. I 21.. I 3h. i 4h. 1 ah. I M. / 7h. \ ei.. .
1

· 9h. .\ Ioh.. , ui.. 
, Up. cul. 1 ' : I I I I 1 I i 

' I ' ' ! , i I , I , -· _____ , ___ , ___ , ___ , ---1--- --- ---1--- ---,------
July...... . . • • . . . .. . .• • . .. . .. .......... , o , + 1 + 1 1 + 1 I o , + 1 + 2 + 2 I o + 1 v - 2 

~:~::~~:::::.:::~::::::::: :::: :::: ::::' -_-:] l :+ 43~ -+~ :jl ++ 220 1' +~ :12 I ++ :32 +: 23~ ', +t 03~ II +! 03~ :++ 3; I =++ ~ _! :l 
November . . ........... ~.... . . . . . . . . .. . . . "' 

December • • • • • .. • • .. • •• .. • • • .. • •• • • .. .. - 1 
1 

O , - 1 o _ 2 I _ 3 _ 3 i _ 2 _ 1 - 1 + 1 - l 

January ........ •••· ...... · • + 1 \ + 2 i + 4 - 2 ,, _ 3 - 4 - 1 : - 3 O - 1 + 4 I + 2 

Februiry .............................. i + 1 'i + l j O I O +I + l + 1 I + 2 , - 1 - 2 0 I + 4 
March.............................. .... + 1 - a I - 3 - 3 o I o + 1 I + l c , +I + 1 O 

April .. .. .. .. .. ••• ... • .... • • .. .... .. ... • - 4 + 2 ! + 2 I + 2 O + 2 I C ; + 2 - '2 l - 2 - 1 1- 1 

May•••••• ... • • ........ • ............ •• · · + 2 \ 0 1 + 2 1 + 2 I o _ 2 I o I _ l _ 2 - 2 + 1 0 
June ................................... : - a - 4 \ - 3 I - 1 o \ + 3 + 1 \ + l + l : o - 5 - 4 , __ ,_,__ I --

Hean ......................... ' - o.s; + 0.6
1 

+ o.51 + 0.3
1

-o.;;+o:;;--+0:51+o:ii +o:I-::o::il--o-o; + 0.2 
' ' I I I I 
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TABLE Yll .-D(f!t'rrncc.~ from tTtc mcmtliTy normals, 1844-' 45, instern 7wur angles ef the moon-Cont'd. 

July., ............. , •••••••••.•••.••.••• , . 

A11g11~t .......................... •• .••• 

Sr.plen•ber . • • • • • .•••.•. , , • •• • , •.• , ••. 

0Clf>bt·r •••••• •••••• •••••••••••.••.••.• 

Noveinber, ••••••••••.•• ,, ••••••.... , •• , 

l~ect;mhet •••••.•••••••••••••••••.•..•. 

January•••••• ••••.••..•••••••••••••••. 

J''(•bruary ••.•••....•......•.••... , . • •.. 

l\larcll ................................... . 

Apnl .•.••..•••...•••..••••..•..•.••••.• 

Ma.y .••••.••••••••••..••••••..•.••.•.. 
Juue .•••••••••. , .................. . 

12h. l.Jh.. : Hh. 15h. 
Low.cul. 

u 0 + I 

+ 3 + 2 + 3 - l 

2 + 3 + I + l 

+ 1 + 2 + I -I 2 

- I -4 0 - 2 

+ l u - I -I 2 

+ 4 0 + 2 - I 

+ I + 2 + I - I 

+ l +2 - I 0 

-2 + I 0 (I 

+ l -2 - 2 -2 

+ l - I + l + 2 

IM. : 17h. 1 !eh. 

! 

- I 

0 -2 0 

- l -2 -3 
- 2 -2 

u -3 
0 +2 + ~ 

- 5 - 4 - 4 

- 3 - I - 2 

+ 4 "T 3 + 2 

+ I + I I + 3 

-2 0 - I 

- I + 4 + 4 

19h. 

0 

- 3 

-·I 

-2 

+ t 
-4 

- I 

+ I 

- I 

0 

+ 3 

20h. i 2lh. 22h. 23h. 

-2 ! -2 -2 -3 

- 3 -3 0 -2 
-4 -3 -4 -4 
-4 -5 0 -2 

-1 + I -4 -3 
0 + :J + 2 0 

+ 2 + I + 2 

- 5 - I - I I - I 

- 3 -2 - l -3 
-3 i -4 - ~ -4 

+ I -3 0 + 2 

+ 2 + 2 0 - l 
--- ·------·----·-------------

l\fcnn ••••••••••••• , •• , ••••••. ! + t.t + 0.4 + 0.5 0.0 - U.7 -0.1 - 0.3 - O.~ - I.tli -1.2 - l.O -1.6 
I 

- ---- - -- ----- --· . ------------ ----- ----------- ----- -------------------

TABLE VIlL 

Rc,.apitulation '!f the ar.mml means cxhibiti11g the lunar diurnal rariation,fi·om 22,045 obscru1tions bl'lu·ccn 
1840 and 1845, c.rpn:sscd in scale dil'isio11s. 

July to July. Oh. lh. 

tTp. cul. i 
2h. 3h. 4h. 5/i. 7h. Ek. 9h. !Oh. 11 h, 

I --- , ___ , __ _ 
1841l-'4\ ............................ . - 0.4 + 0,5 i + 1.5 - 0.3 - 2. •1: - 1.3 - 1.5 - 0.,: + 1.3 - 0.1 

-j 1.1 i + 2,0 + ~.5 + 0.9 + 0.7 1 - I I - 0.4 - 1.3 - 0.2 c- 1.0 1841-'4'!. -····· 
1e4;_•4:i ...... . -f-U.7 1-0.9 -1.U +2.9i+O.l,-f-l.f> -f-0.7 -f-1.9 -1.2 -f-0.7 -1.0 0.0 
181.3-'44 .•..••. 

1~4-l-'45 •.••••• 
+ o.9 1 + 0.4, + o.~ +!..'I:+ o.9 - o.3' + u.1, + o.3 + 0.1 - o.~, - 1.2 - o.6 

•••••• ••••. .... ••.• ... _ - o.9 , + o.6 ! + o.t> 
1 

+ o.3 1 + o.o + o 6 + o.6 + o.9 + o 1 - o.:i: o.o + 0.2 

Mean ......••••.......•..••. 
:---1--1--1--I-- ----:--- ----i----
1 + U.3 j + U.5 1 + U.U: +I.I : + O.:J. + 0.7 0 0 + 0.1 - 0.6 - 0.4: - u 2 + l'.l 

i----'.---1---'---\--- ---:---·---·---'--i--- ---
1 I ' - I I I I 
1 l:lh. ! I~li. · i 14h. Iah. I 16/,, 1 17h.. , !Sh. : 19/i. 

I Lo<v c11L I I I i 
20h. 21h. : 2"2h. 23h. 

i---1---!---:--- : ___ ' --- ---·--- ---·---,---
1810-'41 ..•..••.••••••••••.•.•..•••••• 1 +1.0 j+oRl+o.1i+o1l-o.2 +o.6 -2,3'-1.J'+o.6'-2.1 +r.n +1.2 

1811-'42 .............................. I +1.2 i-o.1!-o.2'-l.5i-0.6 -2.4 -LI -02 -o.a -o:i -1.0 +1.4 

l~'"-'43 .••••••••••••••••••.•.•••. ····i + 0.1 I+ 0.l I+ 1.4 i - 0.6: + 0,8 - 0.9 - 1.9 ! + 0.1 - 0.3 - 0.8 + 0.9 0.0 

1842-'44 . .. •••• • ••••..•.••.••• ; + 0.3 I - 0 2 I + 0,2' + 0 3 i + j .:1 I -- 0 6 - O.!I I - j) 7 - O,U - 11.8 0 0 - 0.2 

1844-'45 '······ •••••••••••••••••••.••• ! + I 0 I + 0 4 I + 0.5 0.0 - 0 7 : - 0 I - 0.3 - 0 8 - I 8 - 1.2 ' - 1.0 - LO 

Mean ........................ l+o:7 +o.21+G:41-=-o.:Ji+o.-J'-= 0,7 -=-Ll -=-06-=-os -=-;o1-=-P.1 +o.2 
: I I I : ' 

----- ~"~-----·------------ ··------ ----------------------

lf we give weight to the amrnal means according to the number of obserYations, they would be, one for 
the first and second year, three-fourths for the third year, one and three-fourths for the next year, and two 
for the last year. A general examination, however, shows that, owing to the disturbing effect of the pro
gressive change, the monthly means are very nearly of equal value, derived either from the bi-hourly or the 
hourly series. It will also be shown in the scquc·l that the lunar diurnal variation is nearly the same in the 
f'Ummcr and winter seallOns. The means of Table V and the final means of 'l'ahle VIII have, therpfore, hcen 
adopted without reference to combinations or weights. 

A comparison of the values of 'l'ablo YIU among themselves shows them to he very irr<'gnlar, a1thoug-h 
derived from many tl1ousand observations. A five-year series of observations seems barely sufficient to exhibit 
a tolerably regular progression. In the following table two groups have been formed, one of results from 
three years, 1840 to 1843, comprising 8,797 observations, tl1e other from the remaining two years eornprising 
13,248 observations. .From these it appears that the lunar diurnal variation during these two periods exhihitR 
the same general character. 
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Lunar-diurnal rnriation durir1g thc pcrio1s lS-10-'43 and 1840-'45. 

(jrm1p~. Oh. I I//,. '::ft,. ;=ft 4h. 5h. I 6k. ; 7h. , 8lt. Ult. I HJ,,, : l l h. 

-~-----~-----!-- -- ----!--!-'-- -1--·-
1e-iu-•4.j .............................. + 0 :> '+ 0 ,; +LO + L2 + 0.1 +LO, - 0.3 i - 0.2: - I 0 - 0 31 o_o + o.:i 

181;J-'45....... ...... ...... .... .... ••.. 0.0 '+ O.:; -,- 0.7 + 0.9 + 0.4 + 0.3 • + O.:. f + 0.6 i + O.l - 0.6 [ - 0.6' - U.2 

--l~h ; !:lit. 14h. Joh. Jfih:_ l~-1 ISh. 
1 

- IBA. : ~Ok. - 2111. r· 221' -~ 
I 

1840-'-13. ..... ············ .... .... . ... + 0.8 + 0.3 + 0.4 - 0.6 o.u - O.U - 1.8 - 0.5 0.0 - l 2 + 0 2 + 0.9 

18-13-'4.> • ...... ············ .... .... .... + 0. 7 + O, I + 0.4 O.Q + 0.3 - 0 •I - 0.6 --- 0.7 : - 1.3 - 1.0 - 0 .. 5 : - 0.9 

Before ]H'Oceetling to tl1c analysis of tlw final rcrnlt of 'I'able VIII, the ecparatc results have been com
bined into summer ancl winkr groups; the firnt grnup cnmprisiug the months from April to Seplemb€r, tlrn 
second group the montl1s from October to )lnrch. 

TaLfo IX exliibits the lunar-<liurnal variation of the horizontal force during the ~ummer an<l winter 
Sl':lSOnS. 

April tu Septc111lwr. Oh. 

TABLE I:X. 

Lunai·-diurnal i-ariation ·in siamner. 
(In sc.de <livisiom.) 

lh. 3h. 4h. 5h. 
1 Uµ.c-ul. 

' 

6h. 7h. Eh. !Oh. llh. 

' ' ' 
·-- ---- i --- ---· -------------.--- ---;---

lti-I0-'41 ............................. ! +o.7 -O.!:f +:J.7 -:l.~ +o.5 +l.7 -1.1 -1.5;-o.31-1.1 +2.o! -32 

lt'.Hi-'4:? .............................. i + 0.2 I+ 1.8 + 2 3 + J.7 + l.2 + 1.2 + 0.7 - l.5: - 0,3 - 3.5 - O.'; i + l.3 

IMl:l--'13. ...... ...... ...... .... .. • ... + l'.8 i - 0.2 - 0.7 + 3.G + 1.E + 1.7 + 1..1 + 2.7: - 1.2 I + 0.5 - l.~ i - 0.5 
Ii-·t:J-'H ................................ +1.3 ;+o.s +o.J +L7 +I.2 -0.5 +0.2 o.s

1

~0.J 1 ~12 -2.3 1 -1.2 
1011-•15 ............................ i - 2.11 i , 11.0 o o + u.7 o.o + 1.0 + o 7 + 1.7 i o o: - o.7 - u.8 · - u.:l 

·---i-- ----= ~~ -- ------1~---· ---!--
MeM1 ................. _____ ~l~"__2_-+o.9 _+o.9 ~~~~~:+o.4[-04j_-1:i -u.6,~ 

l~ll ( 13h, 14/t, ]f:Jt. lGh, lilt. I 11'.:lh : lSJt r 2(h. ! 2lh., 22k, i! 23it• 
: ITp.<'llL j ! I I 
i---r--- --------- ----------:---1---.---.---

rn-10-·41 .............................. i +5.8 j-2.a,+2.s -I.2 +3.2 -1.0 -L3 -o.s,+L.7\-1.3 -o.31-2.2 
1<'11-'H ............................. j +o.7 ,-10 +0.2 -0.5 +2.o -2.0 -1.5 +0.2,-0.2!-0.3 -1.2 +25 

J04~-·-1:i ............................... ! -,/--1.2 l+o.5 +1.1 -0.-3'+o.:i -2.0 -2.7--J.~-'-0.8\-1.5 -0.2: -1.3 
lo<101-'H ............................. _: +0.2 -O.R,+0.:1 +oa +2.2 -0.2 -0.1[ o.o -0.5!-1.0 +o.51 +o.s 

1844-'45 ............................. ! + 0.8 j + 0,5' + 0.7 O.Q - 0.7 + 0.2 + 0.5 - 0 2 - 1..1 i - 2.~ - 1.5 i - 2.0 

Menn .. .. .. • .. .. • • • .. • • • • .. ! ---+JT / =-o:B, +u -=:-o:;J +Li, -::}.O -=:-w -=:-iJ.5:-=:-o::Ji-=-J:9 -=-o.s1--=o.s 

Oetoher to )-larch. 

Lunar.diurnal variation in winter. 

Oh. 
l'p. cul. 

(Jn ~cale tliviRions.) 

lh. I ~It- 3/i.. i 41.. M" . 6h. i 7/t. I !'k. I 9h. \ !Oh. l I Iii. 

I I i I i l i ! 1---1-- '1---11--- ---:---1---1---:---1r-------
1s,0-•4J ....... ............ .... .... .•. - 1.c. : + 1.s i + 0.:1 + 2.s - o.7 -1.0 J - J.7 - 1.0

1

. -- 2.1: + 1.3, + o.5, + a_o 

l8ll-'42 ................. -··· ···· ... + 2.U + 2 2 : + 2. 7 i + 0.2 ! - 0.5 + 1.0 j + 0 7 ! +II. 7 , - 0.5 : + 0.8 1 + 0.2 + 0.5 
1~42-'43 ....... ...... ...... •••• .... .... + o.a _ 2.:i l - 2.a I+ I 3 i _ 3.3 + 1.3 I-_ 1.0, + 0.3 1 __ 1.3: + 1.0 _ u.7 1 + 1.0 

1843-'4L ...... ............ •••• .... .... + 0,2 + o.~ ~ + 1.2

1

+1.a \ + o.a o_o 
1 

+ o.7 I + 0.21 + o.s \ - o.a o.o o.o 
JS44-'45 ............................... +0.2 

1
+1.2:+1.o -0.2; o.o +u·2 1 +o.5.+021+0.2 1 +0.2 +u.8 +o.7 

Jlfean ...................... +o~+o:-ii·i+CJ.6

1
+1:oj-=-ii7 +o.J!-=-o:Bj-=:-0,2-=:-MTTo.6'1+o.21+LJi 

--1-1--1--:-1---_--.--
12?i. i 13/t- I Hh. 15h. I 15h 17/i. \ l~lt- 1_ l9h- i 2fh- I 21h. I 2211.. . 23k. 

Up r~~·~' __ f __ --,--__ ! __ ! __ 1 __ /--/--,--

18tU-'41. ...... ............ .... .... ... - 3.8 i + 4.0 I - 2.31 + 2.0 i - 3.7 + 2.2 f - 3.3 I,_ 2.2 ! - !1.5 ! 0.0 ' + 1.!i: + 4. 7 
1811-'4~ ............................... +11 !+o.sj-0.7_-2.5,-3.2 -2.s!-0.1 -o.s·

1
-o.s -o_a -o.s: +o.3 

2 0 ' 7 ( l ' t 

1842-'43 .............................. - . ,-o. 
1
+i.01-1.01+1.1 +1.a1-o.aj+4.o'+o.1'+0.1 +30• +11.a 

11!4:!--'44. ................. ;... •• • ••• + 0.3 , + 0_3 r o.o, + 0.3 
1 
+ 0.3 _ 1.0 

1 
_ l.2 ._ 1.3 

1 
_ 1.3 _ 0.5 _ 0.5: _ 0.8 

1844--'~5 .............................. + 1.2 ! + 0.3. + 0.3: o.o; - 0.7 -0.3; -1.2: -1.5' -2.2 -0.3 -0.7 ! -1.2 
---, -'-1--:--:--- --!---!--~-- ___ , __ ~'--

M.,an ........................ -0.5 1 +0.91-oa
1

-o.21-1.1 -0.1 1-1.31-o.3!-0.8 -0.11+0.5! +1.1 
, ' ' I r , : 
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The results are exl1ibited in Diagram A of Part YI, Sketch Ko. 48. The number of observations (aliout 
11,000 for each gro111)) iR cvirlently tGo small to climinatf> the greater irrcgulariticE. 

If there is any marked difference in the lunar-diurnal variation in the summer and winter seaEon, tl1c 
summer range h; elightly greater than the winter range. As to the epoch, there is no doubt tlwt in wiuu·r 
tl1c lunar 1n:txima aucl miuima arc earlier than in 8UmmL'r. It is a n,1narkalilc fact that we haYc found th(: same 
feature~ in the lunar effect on the declination, Yiz: a greater mnplitucl" in ~ummer aud an earlier occm-re11cc 
of the maxima and minima in winter. 'l'he amount of the shifting of the two curves appears to b0 nParly the 
same. :From the ten-year series of observations at Prague (i840-'M1) Mr. K,ul Krcil fouucl a larger lunar 
effect in the summer months than in the wiuter months. 

Recurring to the final valuPs of the lunar-diurnal variation of tlic horizontal force as given in TalJlc VIII, 
they can be represented liy the usual Bessclian form of periodic functiom. 

The angle (J counts from the moon's upper culmination weFtwarcl at the' rnte Qf 150 to an hour; a + ~igu 
indicatecl greater, a - sign less force tlrnn the average normal. The oL~encd values are rcpresentecl by the 
following cxpre;<~ion : 

Ha.= -0.01 +0.40 sin (0+13° 29') +0.60 si'n (2 (I +388 43') +o.155 sin (3 Ii +244° 311.) 

The th1·ee co-efficients arr <'Xpressed in ocale rlivisions. lf' cx11ressed in parts of the horizontal force, the f'(jUa

tion may be written as follows ( 1ll signifies millionth parts of the force : ) 
.M BI III Ill 

H<r_ =-0.36+14.60 sin (0 +130.5) +21.90 sin (2 ii +38°.7) +5.64 sin (3 (I +2Ho.5.) 

If expressed in ab:>olute measure, and if n = number of hours after the upper culmination, it may Le written 
.M I'iI N M 

H (! =-1.5+GLO :;in (15n+ 13:l.5) +91.5 :;in (30n +39:;) +2:3.6 sin (4511 +24P.D.) 

The curYe i~ double-crested mid is e:xhibited, togetl1cr with tlw oli:<Prved Yalucs, in Diagram B, of I>art 
VI, Sketch No. 50. It presents two maxima and two minim[l, which are found from the equation 

_i:I-I = 0 = + 0.40 ro.< (0 + 13'.J) + 1.20 cos (2 0 + 3\F') + 0.45 cos (:3 U + 245°.) 
du 

'!'he lunar dfoet 011 the declination we have founcl likewisP to present two maxima anil two minima.-( See 
Part III of tho discussion, Coast Survey Report for 18GO.) 

1'1·' e find: Principal maximum 2h 52"' aft.rr Upper Culmination; + 0.87 scale diYi:-ions. 
Secondary 1 7 Lower + 0.51 
Principal minimum 6 H - 0.87 
Secondary 8 19 " Upper -0.42 

The epoch of the hodzontal-force tide for the high values i:.: nearly two hours after the culmiuatiou~, and for 
the low values it is 7~ honrs after tlie samr- phases. 

}~or Makerstown, in Scot.land, at General Sir Thomas 1\1. BrisLaue's obFen·atory, in 1843-'4G, l\lr. J. A. 
Broun fonnd (Trans. Royal Society of' Edinburgh, vol. XIX, p. 11, 1840) the smaller maxirnum of tbc hori
zontal force two l1ours after upper culmination, the greater maximum one and on<'-fourth hours after the lower 
culmination, the smaller minimum eight hours after the upper culmination, anil tht• greater miniunun niue hour:;; 
after the lower culmination. 

At Prague all extremes appear from two to three hours later. Mr. Karl Kreil (Dcukschriften of tl1e Im
perial Academy of' Sciences, at Vienna, vol. V, 1853) found from the ten·y<'ar ~eries at Prague (1840-' 49) 

maxima of horizontal force between four and five hourn after the upper arnl lower culmination~. the latter 
being the greater of the two; aRll minima between ten and eleven hours after the same epoch, that after tlie 
upper culmination being the greater of the two. 

From the Toronto observations, continued for nxe years, l\Iajor General Sabine deduced tlw formula 
(see vol. III of the Toronto Magnetical and l\foteorological Observations, London, 1857.) 

6 1 = + 0.05 + 0.215 sin (a+ 353°.6) + 0.3324 8in (2 a+ 13° .5.)• 

The co-efficients ere in decimals of scale diYisious ( 1 .liv .=0.000087) parts of the horizonta1 fore<':) the 
angle a countR from tl1e impcrior culmination, giving a curve of which the gen<'ral frature~ are in exact accord. 
once with those deduced from the Philadelphia observations, viz: a principal maximum after u11per cul
mination, followed by the secondary minimum; t11c secondary maximum after the lower culmination, followed 
by a principal maximum. The times and amount of these values are compared in the following 'i'ablr X : 

27 cs 
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TABLE :x. 
Comparison '?f the bmnr-,liurnal rf/riatirm '?f Ille lwrizonta1 component ef the magnetic .forrc a.~ reduced 

from 2::!,0!5 ohscn,ations bf't1rern 18±0 and 1815, at Pili1adefpltia. a1ul as deduced from 34,303 obscrca
tio11s b:'fwecn 1814 and 1818, (a fi1·e-.1Jcar series,; at Toronto, Canada. 

Time of pri11cipal maximum----··----------------------------------------
Time of secondary n1inimun1 __ - ___ -- _ ---- -- ____ - _ - __ - - . __________ - - ___ --- -

Timt> uf secondary ruaxintnru ________ .. _ ..... ______ ,.. _______ ..... _____________ ,.. __ _ 

Tin1e of principal minilnurn _____________________________________________ . 1 

I 
Amount of principal maximum ___ -----_----- ________ -- ___ --- _____________ : 

An1ount of seconda1·y minimum -- - - --·- ...... - - - - - ........ --- -- -· -- - - --- · - ---- · [ 
Amonnt of Eecorulary n1axim11m ............................ ____ .. _______ ........ ____ ...... _ ... .. 

Amount of principal minimum-----·-----·------------------··----------·: 

Amount of principal maximum._ -- __ ·---. _ ··-- •• --- • ---- •• -- -- _ •• -- •• -- •• ; 
Amount of secondary minimnm ------ ___ --· --·- _. _________________ -- ______ j 

Amount of secondary maximum -- - - -- • -- --- ___ ---- _ ---- _ ••• ___ ••• __ •• _. -- _ i 
Amount of principal minim nm ---- •• ---- ________ ------ __________________ .; 

---~----~------

Pbiladdphia. Toronto. 

------------------
2h. ~ after up. cul. : 

8. 3 

1. I low. cul. 

Ii. 7 

3k after up. cul. 

9 

2 low. cul. 

8 

ln parts of horizon ta! force. 

+0.0000:12 

-0.000016 

+0.000019 

-0.000032 

+o. 000046 

-0. 00001() 

+0.000024 

-0. 0000!1 

In absolute meflsnre. 

+o. 000133 

-0.000068 

+o.OOOOiB 
-0 000133 

l'rolrnble error of any single representation of the Phi!aclelphia values = ::I:: 0'1.25 = ::!:: 0.000009 i•arts 

of the horiz0ntnl force = ::!:: 0.000038 in absolute measure. 

lnl'cstigat ion, r!f tlir lmrizonta1 force in refixencc to the lunar pi'tases.-'rho following process of Teduction 
has lJeen udopted: After marking the clays of the foll and new moon, and also the days preceding and follow
ing. the dail~· meam of the horizontal-force readingR were faken (already corrected for difference of temperature 
aud progressive change.) In the place of any r1istmbed observation, the monthly normal, belonging to the 
n·Rpective hour, wa8 substituted bdore taking the dnily mean. All acciclentaJ omissions in the record of the 
hourly or bi-hourly ~ericR were snppliccl by the hourly normal of the month. 'l'he means thus obtained are 
illll•]H'tHlPnt of the solar-diurnal variation. The monthly normal wm< next compared with each d1tily mean 
a11d the diffcrPnccs (normal, minus mean) were tabulated. 

A po~itiYc 1<ign rignifics a grcat ... r, a negative sign a less force than the normal value. As the results 
1lc1lucecl from a f'ingle year arc yet too much affected by the incidental irregularities of the observations, the 
e.ollective resnltB from the five-year series (1840-'45) arc herewith presented. 

TABLE XI. 
lnJluenr:e qf tlie lunar pltases on tlie lwrizontal force. 

One day before full m?on ----------------------------· 

On the day of full moon-----------·-------·---------j 
One day after full moon __ -------·------ ________ • ____ _ 

One day before new moon------------·-----·--·------: 

On the day of new moon------·----·-----·--·--·-----
One .Ja.y after new moon ________________________ , ____ : 

Difference for new full moon •••• -----------·----------1 

Scale divisions. 

-1. 0 

-1. 5 

-0.2 

+o.o 
+2.4 

+o.9 

3.9 

Parts of the hor. force. /In absolute measure. 

• 

-0.000036 

-0. 000055 

-0.000007 

+0.000000 

+0.000091 

+0.000033 

o. 000146 

I 

-0. 00015 

-0.00023 

-0.00003 

+0.00000 

+o. ooo3B 
+0.00014 

0.00061 
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The avcmge number of obsernttions from which any one of th0 above six meaus were deduced is OY<'l' 

800, and the p1·obable error, in scale divi,,ion", of any onc ,,f the remit~ is ± 0.7 (ncarl.r.) 
From tliP :\lakPrstrnvn observations, Bronn fmrnd for tl1c' :n·ars 1843-'46 a minimum at tlif' time of the 

full moon, aucl a maximum at the time of the iww moon. Kreil, from thi' l'rag;ue ob>'f'rvatirm~. l1etW<'!'U 

1843--'JG, founil the >'aJll'' r""ult, all iu llt'.conlm1ce \\·id1 the l'liiladr·lpl1ia results, as gin•11 a I.on.. lt rnuRt lie 
remarkPd, however, tliat after the y('ar 1845 E.rcil found that tht· ~ign~ were rt·vcrFc<1. and {'OllS<'<)lWlltly it 
appears that the lunar iufluoncc ou the horizontal fmce i,; rnliject to a <·yclc of "hort period. 'l'hi~ la~t. remark 
Joes not apply to the effect of the moon's declination an.I Yariations in distanee. 

Influence ef tlte moon's clwngc8 ef declination on t!tc lwrizonta1 force.-The method of invc>Ftigation is 
precisely the same as tlmt ado1itcJ for the phases. \'\ e find: 

'l':\llLE XII. 

One day before tho greate3t north declination • __ ••• __ •• __ ••. ; 
I 

On the day of the greatest north declination ____________ .•.. : 

One day after tht~ greatest nort11 decliuaUon ---------------~ 

Two days after the greatest north declination ••••••••••• ---- i 

s. d. 

+o. s 
+o. 6 

+2.2 

+o. 9 

l 
I 
~Mean +I. 1. 

I 
J 

On the day of the moon's crossing the equator----·--------·' -J.2 Probalile error of any one result± O. 9. 

One day before the greatest sout11 declination. ___ •• _---- ___ . 
On t11e day of the greatest southdeclination. ______________ _ 

One day after the greatest south declination .•••••.••..•••.. 

Two days after the greatest south declination .•••••..•.••••. : 

-3.4 

-0. 9 

+o.9 
+1.0 

! 
i 

! }- Mean -0. (;, 
I 
j 

It seernA probable that the greatest effect takes place rather a day after than on the day of the moon's 
greatE'st declination. Taking means, as indicated in the above table, we find about the time of the maximum 
north declination an inerca8e of horizontal force of 1.1 scale clivisions (or 0.000040 partf• of the hmizontal forcr .. ) 

At tl1c time of the moon's crose<ing the equator tl1e force is decreased 1.2 scale divisions (or O.OOOOH parts 
of the horizontal force.) The horizontal force al8o appears decreased about the tinw of the moon'B greatest 
south declination. 'l'he amount i:> alJout half that of the other two cases, and is somewhat doubtful, from an 
apparently excessive value on the preceding day. 

According to Ilrrmn, there is at 1\Iakerstown a maximum horizontal force at the time of the moon';: greatest 
north and south declination, with a minimum fo1·cc at the time of her crossing the <'quator. In two c:1ses 
therefine, viz: for north declination and no declination, tlw :Uakcrstown anil PhihrJPlphia results agree, while 
in the third case they disagree or remain doubtful. Kreil's results, from the Prague observations, do not ap
pear to me sufficiently decisiYc and regular to admit of comparison. 

lnjlucnce ef the moon's i·ariation in distaru:c on the horizontal force.-By a process of reduetic;n that fol 
lowed in the preceding investigation we find: 

TABLE XIII. 

' s d. s. d. 

One day before perigee •• ----------------------·----------··-----·-------\ -1. 5 l 
On the day of perigee·------------------··----------------------------- -1. 9 (Mean -1.8 

One day after perigee·-·····---··-·-····--------------------------·-·----/ -2. O J 

One day before apogee--·-·---····-----------·------------···--·----·--·\ +z. 3 1 
On the day ofa.pogee ••••••••••••.•••••••••••••• ·-··----·--·-·----·---··· +2. 3 ~Moon -2.4. 

One day afterapogee •••••••••••••••••••• -------·------------------------1 +2. 7 j 
~-------------~----

The probable error of any one result is about the same as in the preceding rernlts (Tables XI and XII.) 
The l'Csults for variation in the moon's distance are more consistent and satisfo.ctorv than those depending on 
the phases and declination changes. The lunar effect is to diminish the horizontal .force by its 0.000066 part 
in perigee, and to increase it by its 0.000088 part when e11e is in apogee. 
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The Prngue resulrn are the same, viz : a greater horizontal force at and after the moon's apogee tlian 
at and after her perigee. A three-years' series 0f 0Lservations at Milan, lrnwever, do n0t agree therewith. 

In no brnncl1 of magnetic re~Clll'ch woulrl ad<litio11al Tesults from im1e1lendent observations, 1iarticularly 
at station3 widely apart, be more acceptable and valuable than in the study of the luuar effect in its various 
manifestations. 

APPE~DIX Ko. 18. 

Results from observations made U,IJ Assistant GlwrTcs A. Sclwtt, in July and August 1862, for magnetic 

declination, dip, and horizontal intensil!J, in Pennsy!vania, including also one station hi tlw District at 
Columliia, and one in 11~,,,w rark. 

Ko. 

01 

"2 

3 

4 

"5 

6 

7 

Locality and s•ation. Date. 

1 SG2. 

natb, N. Y.,oppooite pootoffice •••••. ' Angus! 11 
Erie, Pa., Mr. Heed's, on 7th street__. August 6--7 

\\"illiarm;port, Pu., near academy ••••. : August J 3 
Hauisbu1g, I'a., State capitoL ______ i July 28 ·29 

Near Rrow~R\"ille, Pa., Juhnsou's, now I 

Hatfielrl S---------··- ----------,.July 31 
Philadelphia, Girard College _________ I Ang. 15--lG 

Washington, D. C., Coast Survey Office, Ang. 18-19 
I 

0 

42 20.8 
42 07.5 

41 14.0 
40 16. 0 

39 59.5 

39 58.4 

38 53. 1 I 

0 

77 21. 0 

80 OG. 0 

77 02. 0 
i6 53.0 

79 47.8 
75 10, 0 I 

77 00. 2 

0 

4 41. 9 
1 33. 0 
4 25. i 
3 H.5 

I 13. 6 
5 00. 0 

2 39. 4 

0 

74 26.2 
73 52.2 
72 51. 0 
72 31. 6 

71 56.9 
72 05- 8 

71 19. 0 

3. G39 
3. 728 
3. 024 

4.012 

4. 138 

4. 088 
4. 255 

13.563 
13. 419 

13. 308 

13.362 

13. 354 

13.298 

13.283 

NoTE.-The units of intensity are the foot, the grain, and the second, of mean time. At Wai;hington observations were 

alRo miule July 21, 22, and September 4. 

e Occupied at the expense of the Smithsonian Institution. 

APPENDIX Nu. 19. 

ABSTRACT OF RK-:ULTS OF A ~IAGNETIC SURVEY OF PENNSYLVANIA AND PARTS OF ADJACENT STATES 
TN 1840 AND 184,1, WITH smm ADDITIONAL RESULTS OF 1843 AND 1862.-BY A. D. BACHE, SUPERIN
TENDE~T "C~ITED STATES COAST SURVEY. (RKL"TCII 4i.) 

In the )'Cars 1Sc10 and 1841 I made a detailed magnetic survey of Penn~ylvania and adjacent parts of 
::S cw Y 01·k, Ohio, and Maryland, determining, at a number of stations, suitably selected with regaro to the 
coursf; of the isomagnetic lines, the magnetic declination, dip, and intensity. To these I added some obser. 
vations for dip and intensity in 1843, while on a tour through western New York and Canada. 

The total number of declination stations is 16, and of dip and intensity stations 48. 
After asirnming the duties of Superintendent of the United States Coast Survey in 1843, I could not find 

the necessary leisure to work up these observittions, alt110ugh ]\fr. J. S. Ruth and Mr. G. Uavidson had com
menced preparing, under my direction, a partial abstract, confined to dip and intensity observations, and to 
relative results. In the sp1·ing of 1802 I availed myself of the services of Charles A. Schott, t Assistant in 
the United States Coast Survey, who reduced, under my direction, the obscrvation8, discussed the distribu
tion of the three magnetic elemcntR, presenting the latter results, also, graphically, and prepared this report 
for the press. 

t This work WllB done by Mr. Schott out of office hour•, a.nd at my own el.pense. 



 

THE L"::UTED STATES COAST SCRYEY. 213 

In the summer of 1862 Mr. Schott visited six of the f'tations previously occu11ie<l by me, and ret!Pter
minerl the magnetic elements. 'I'luw· of these 8tations, falling within the scope of t11e operntions of the 
United States Coast Survpy, werp at the expense of the Coa~t Rurv<>y. The observatirms at tl1e tlm,e 
western stations were Sf'enrf'r1 by thr, libPnilit,y of tllf· S1'.(']'etar:· of th" SrnithHOninn lnstirution, wl10 at tl1e 
same time offered to pub!itih the observations aml rf'Rnlts in the Smith~onian ContributionF to KnowlerlgP. 

Tlw obse1·vntions of 1862 grnn.tly P.nhmH·e the valuP of my old,,r 01wrations, nm1 furni,h tlw ml'.1111s of 
presenting results for two epochs about twenty year8 apart, thus not only giving the most modem values, 
1ut also deterrniuing, by the known secular change of the three dcments, any intermediate results. 

The fruit of these laliors, undertaken for this continent at a comparatively early period, and cornprii;ing 
tl1e three elements, and the whole conducted 6ysternatically, with instruments well constructed for the time, 
will no doubt afforil adequate means of watching· hereafter the secular changca of tcrrc&trial magnetism 
within the geographical extent of this 8urvey. 

'l'he declinatious were determined with a new Gambey declinometer 1e1onging to the Girard College. 
The astronomicnl ob:'e1Tatiorn; were matle with n sextant antl vertical circle and clironometer, (Grant, Ko. 
3,SGJ.) The dip wa;; determinecl with a portal>le circle, hy Hobinson, and a magnetic !Jar and cyliud<:r, 
according to the mctlwd <lescribed by me in the American Phil. Trans., vol. Y, 1637, in which tl1e vibr:iti.ms 
are made in a rarificJ m"dium. 

The full 1iaper, with records, will shortly 1e }Hinted iu the Smitlisonian Contrihutiom to Knowl<,dge. 

Resu{ts ef tlte magnetic declinations ooscrved by A. D. Baclw in Pennsylwnia a11d adjacent States in 1540 
and 1S41. 

'I'hese observations were made with a Gambey declinorncter belonging to Girard Col1ege. One diYi~ion 
(small) of tlie sealc was found equal to 14."5i. as determined in 1844, at Sandy Hook, by Lieut. G. !If. 
Badie, (see Coast Survey Records:) 1 large division = GO small <livbions. 

Tl1c observations were made with telescope direct, with slit to the right l1and, or E., and with tdeseopr 
1'n1Jerted, with slit to the left, or TV.; :ilso with nectlle direct, or Lairs up, and with needle inrert('d, or hairs 
down. 1Vith needle north,\\'. rcadiugs are +. E. reading:" -; with Il('cdle south, 'iV. reading~ are -, E. 
readings +. 

Throughout the record the apparent direction (E. or 1V.) is ginn; the rnmc is to Le undnstood in thiA 
rn<luction. .Apparent E. is real \Y., and wl1en the angle i~ "\V. of trnc north, apparent };:. is + for th<' north 
of the nei>dlc; lmt as the azimuth circle reads from north to i>ast, tliis sign is to be reversed, if we apply the 
corrcetiou directly to the circle reading. 

Table ef results for magnetic declination, 1840. 

0 

1. Harrisburg ..••......••...........•.•...... July 25 ...... 3 12.5 W. 
2. Huntingdon ......•.....•.•......•.......•. . .T uly 30...... 1 52.3 'V. 
3. Tiomcwood, near J>ittsburg ...•......•........ Ang. 10 ...... 0 OS.0 "~. 
4. Johnson's '.ravcrn, near BrownsYillc ...• : • ..... Aug. 17. . . . . . O 25.2 "r. 
5. Irwin's l\fill, near Mercersburg ................ Ang. 24 ...... 0 54.4 W'. 

6. Baltimore ....... - .•........•.............. Aug. 27 ...... 2 16.5 1Y. 

Table ef results for magnetic declination, 1841. 
0 

1. Philadelphia ..•.•..••..•........• July 20 and Nov. 1. ..... 3 53.7 W. 
2. Easton ••...•..•...•...•. - ....... July 23 ..............•. 3 38.0 \Y. 
3. Williamsport. ..••.....•.•........ July28 ...• - .•••..••... 3 31.2W. 
4. Curwinsville .•..• - ......•.•....•. Aug. 1. ............... 1 45.l 1Y. 
G. l-Il~rcer ...... _ ............................... .. Aug. 4 ..... _ .... _ .. _ ............. 0 51.2 E. 
6. Erie ..•.••..•.•........•.•.....• Aug. 9 ....•.......•... 0 30.0 \Y-. 
7. Dunkirk- .•..............•...... Aug.12 .... - .•.•...•.•. 0 52.5""· 

8. Ellicottville ..............•...... .Aug. 14 ....• _ •.•...••.. 2 3<>.7 W. 
9. Bath .••......•..•••.•••••..•..•• Aug. 19 ....•........... 3 31.4 'V. 

10. Silver Lake ..•.•..•...•.•........ Aug. 23 ....•.•.•..•.•.• 4 30.2 W. 
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Compari8on ef declination for ser:u1ar change; results ef 1840, 1841, and of 1862. 

1862. Annual 
(8chutt) incrca.se~ 

0 0 

l 1 hilv.delphia, (CTiran1 Colleg-e) .. _ ........ _July and X ov., 1841 .. 3 53.7 w. {j oo.o IY. 3.2 

Harrioburg ........... _ .... _ - .. - ....... July, lS±O .....•.. - . 3 12.5 IY. .., 44.5 w. 1.5 LI 

"\Yilliamsport -- .. __ ... -- . -- ... -- ... __ .. July 1841 ........ -· 3 31.2 "\V. 4 25.7 w. 2_6 

Johnson's '11avern, near Browns>ille ...•.... Ang. 1840 ......... . 0 2.'.i.2 w. 1 13.6 IY. 2.2 

Erie ....... _ ... __ •.............. _ ..... Ang. 1841 ....•..... 0 30.0 w. 1 ::J3.0 \Y. 3.0 

lfath .... __ ... _ ............... _ .. - - - - .. Aug. 18-11. •.. - . - .. - ;; ::Jl.4. \Y. 4 47.9 w. 3.G 

~fcrm .. _ . __ .. _ ..... _ .. _ . _ . __ .. _ ........ ___ .. __ .. - .... - - . - - .... - - ... - . . . . . . 2. 7 

Harrisburg wv.s occupied in July, 1862, and all the other stations of 1862 in Augnst. 

ChrOT1ometric results for longitude. 

In the tour of 184.0 tlie error and rate of chronometer detcrmincrl at Philadelphia was depended upon for 
time. T11e longitudes of the stations wen' iakt>n from the best authorities. 

Iu the tour of 1841 observations for time were made at stations, and the error of the chronometer was 
determinecl at Philadelphia before setting out, and after return. 

Table ef geographical positions. 

Taken from l'pecial observations, H . .F. W alling's large map of Pennsylvania, J. H. French's large map 
of Kew Tork, the -C nited States CoaRt Survey, and from railroad and canal map of Pennsylvania, Tanner, 
] S34, and other sources. 

'l'om· of 18-10, through southern l'cnnsylvania, and part of Ohio, Virginia, am1 :Maryland: 

Latitude. Longitude. 
0 0 

Philacldphia, Girard College, Pa .. ___ . __ ... __ ... _ .... _ .. _ .. _ . 39 58.4 75 10.0 
Reading, Pa .••• _. _ . __ . __ .. __ ... _ •. _ .. _ ....... _ .. _ .. __ .. . 40 19. 75 [j[J,. 

llarris burg, I' a. _ .... _ .. __ .. ___ ... _ .. _ .... __ .. ___ .. _ .. ___ _ 40 16. 76 53. 
Duncan's Islanc], Pa .. __ . __ .... _ . __ .... _ .. ___ ...... _ ..•.... 40 25. 77 01. 
J~cwistown, Pa. _ .. __ ... _ .. __ . _ . __ .. _ .... _ ... _ . _ .. _ ... _ ... 40 35. 77 36. 
llnntingdon, Pa ... _ .•... _ .. _._ ...........•..... _. __ .. _._. 40 30.5 78 02. 
Armagh, Pa ... __ .. __ .... _ ... __ .. _ .... __ . __ .... __ ._ ... __ _ 40 29. 79 04. 
Economy, l'a ... __ .. _ .. __ ....... __ . ___ ... _ •. _ ..... - .. _. _. 40 37. 80 16. 
Homewood, nem- Pittsburg, Pa ..... __ .. _._ ..•... __ •.. _ ..... . 40 28. 79 59.5 
Steubenville, Ohio. __ .... __ ....... _ ....... __ .... _ .. - _. __ . - 40 25. 80 :rn. 
'Vhecling, Va. ___ ....... _ .. __ ... ___ . _ ... _ . _ ... __ .. - _ .. __ - 40 08. 80 42. 
Johnson';; Tavern, ncnr Brownsville, Va. ___ .. __ .... _ .. __ .•.. _ 39 59.5 79 47.8 
Fro8tburgli, Va .. _ .... _____ ........ _ .. _ . _ ... _ .... __ . _____ _ 39 41. 78 fj6_ 
Irwin's Mill, near l\Ierccrsburg, Va .. __ ...• _. _____ . ___ .••...• 39 47. 77 56. 
llaltimore, l\fd. __ .. ___ . _ . _ •... __ . __ . __ . __ .. __ . ___ ..••... _. 39 17.8 76 36.6 
Frenchtown, 1.fd .....• _.. .. __ . ____ . ___ .. __ ...•.. ___ •.. _ ....• 39 35.0 75 51. 

Tour of 1841, through nerthern IJennsylvania, and part of Ohio and 
New York: 

Doylestown, Pa .. __ ._ .. ___ . __ .. _. _. __ . _ .. __ . _ .. _ .. _____ . _ 
40 18. 75 10. 

Easton, Pa .... - _ ....... _ ... __ •..••.. ____ . _____________ .• 
40 42. 75 15. 

1-Vilkcsbarre, Pa ... __ •.. __ •... _ ... _._ .. ____ ._ .. ___ .. ___ . __ 41 14. 75 58. 
Williamsport, Pa _ . - __ ...• _ . _______ • ____ . ____ .... _ .. __ .. __ 4 4.1 14.0 t77 02. 
Bellefonte, Pa .. - .. - _ •...... ____ . __ ....• _ .. _ ..• __ ...• ____ _ 40 55. 77 49. 
Curwinsville, Pa ...• _ ... _ •. __ .••• _ •.•• _._. __ ._. ___ .. ____ .. 4 40 57.7 t78 36. 
Ilerlin's Tavern, Pa. - _ ••.. _ .• _. _ ..• _ .•.. _. ____ . _. _ •..••. __ 41 16. 79 36. 
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}[crcer, Pa ................. _ .................•.......... 
1Varrrn, Ohio. . . . . . . . .................... _ ............. . 
Ashtabula Landing, Ohio .............................•... _ 
Eric, l'a ................................................ . 
Dunkirk, K. Y .............. _ ............................ . 
Ellicottville, N. Y ...................... _ ..... _ ........... . 
Belvidere, N. Y ...... _ ................................... . 
Bath, N. Y ...................•........................•.. 
Owego, N. Y ............................................ . 
Silver Lakr, K. Y ....................................... . 
J\filford, Pa ......... _ ... _ ..... _ .... _ ............ __ ... _ . _. 
Bu1ohkill, Pa ....................•........................ 

Tour of 1843, t11rough Xcw York, pflrt of Canalla, and Xcw Jcra<'y: 

Princeton, N. J .......................................... . 
Schenectady, l'nion College, N. Y ............... _ .......... . 
L tica, N. Y ................................. _ ........... _ 
S:yracuse, N. Y .. - ....................................... . 
GC'neva, N. Y ... _ ..................................... _ .. 
"\Yest Point, N. Y •...•.............•........•.•.....• ···-
Rod1ester, N. Y ......................................... . 
Niagm·a Fall8, N. Y ...................................... . 
'l'oronto, C:mada 'Vest .•.................................. 
Oswego, N. Y ........................................... . 
OgdC'n~burgb, N. Y ...................................... . 
Quebec, Canada East .•........ - ••.......................• 
Jlfontreal, Cauada East.. . ..........••................... _ 
Troy, K. ¥ ..............................•............... 

Latitude. 
0 

41 13.8 

41 17. 
41 ;,4_ 

"42 07.<3 

"42 29.3 

"42 18.1 
42 1 ·• .:>, 

•42 20.8 
42 08. 

"41 5G.6 

41 19. 

41 07. 

40 20.7 

42 48. 

43 05. 

43 03. 

42 53. 
41 23.4 

4" c1 07. 

4-3 04. 
43 39.5 

43 26. 

44 4·> 

46 48. 
4;, ::io. 
42 43.7 

Distribution ef the magnetic declination for the ep<Jdt 1842.0. 

l!'rom the comparison of the observations for secular changr' we have : 

Lu11gitwlc. 
0 

80 lG. 

80 .50. 
80 47. 

t 80 OG. 

t79 23. 

t78 44. 
78 OG. 
77 21. 

7G l 7. 
t76 ()•) 

t74 51.5 

75 o•) 

74 39.G 
~" /,j 57. 
7 ~> 14. 

""7G 0~1.3 

77 r 2. 
73 57. 

77 39. 

79 65. 
7!) !21.5 
76 35. 

75 31. 
71 l 4. 
73 3;;_ 

73 40.7 

1-larrisburg, annual incrf'A'lse ........................... _ ....... _ . _ . . . . . . . . . 1.5 
Johnson's Tavern, annual incrcaEe...... . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . 2.2 
Philadelphia, annllal increase. • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.2 

Williamsport, annual increase. . . . . . • . • . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . ~.G 

Erie, annual increase. . . . . • . • . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . • . . . . . 3.0 
Bath, annual increase .......•.......•............. _. _.. . . . . . . . . . . . . . . . . . . 3.G 

J\fean 2.7 

Toronto, between 1845 and 1855. . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 2.3 

(Sec Vol. III of the Observations.) 

215 

Latitudes determined astronomically arc marked with an asterisk ("); longitudes determined astronomically, combined 
with other determinations, a.re maked with a cross (t)- oo From telegraphic determination.-(Sec Heport of the Regents of 
the University of the st .. te of New York, 1862.) 
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Gencml table '!f results rrferred to the common epoch 18!2.0. 

No.' Station. Date. 011"'d <led. w. Red. to epoch. Dccl'n 11'3-12. 0, 

-- -------
c 0 

] : IIardsbnrg .... _ --· ...... . ----- . -.. -- -----.. -- . 1840,July 25 3 12.5 + 4. 0 3 113. 5 

2 IIuutiug<lon ------ ---· ------ ---------- ---- 1840,July 30 1 52.3 4.0 1 ;,r,_ 3 

3 X ear Pittslmrg- .•••.. .... . ----- ·----------··· 1~40, .A .. ug. 10 0 0<-1. () 4.0 0 12. ll 

4 Neiu Hrow11sYille ........... .......... ·--------- 1?'40,Aug-. 17 0 2:i.2 4.0 0 29.2 
5 Xc•ar l\IPrrershurg .......... . -- ---··------------ l~,10, Aug-. 24 u 54.4 4.0 0 51'.4 

G B>dtinwre ... --- .... ---- ---- ------------ ---- 18-lU, Aug. 27 2 16.:; 4.0 2 20.5 

~ 
11'41, Jul.'· 20 I 3 54.4 i Philacl elphia ..•••. -------------- -------- -- I 3 53.7 + 0.7 
11'!41, Nov. ] 

8 Easton ------ ------ ---- ---- -------- ---- ---- 18..ll, .July 2:1 3 38.0 + 1.3 3 39.3 

ll \Yilliam"port _ ...... ---- -···-------- .... ---- 1841, July 23 3 31. 2 ]. :i 3 32.5 
lO Curwirtsdlil· -·--·- ··--·· ---------··· ... ---- r 1'341, Aug. I 1 45. l 1.3 1 46.4 

lJ ~lrrcer ........ - .... - • .... ·······---·· ---- ·--- 1841, Aug. 4 - 0 51. 2 J.3 - u 411. [I 

12 Erie .......•.... ........ ·······--···---- ---- 11341,Ang. (l 0 30.0 1. 3 0 31. :; 

1:! Dunkirk ....... .............. ··-----·--·--·-· 1841, Aug. 12 0 52.5 1. :i 0 53.8 

14 Ellieolt1·ille ·······---·· ·---------·· ---- ---- 1841,Aug. 14 2 30.7 1.3 2 37. 0 
I;, Hath ...... ...... ........ --------·-·· --······ 1841, ... \ng-. 19 3 31.4 1. 3 3 32.7 

lG Silver Lake ---- ···-·····-------·-·· ------·- 1841, Aug. 28 4 30.2 1. 3 4 31. 5 

No. c Station. Latitwlc. 
I 

Long-itw.le. fDecl. W., 1842. 0. 
I 

0 c I 0 

Hanislrnrg- ... _ .....•• - .. - • - ..... - ... - - - - - . - - - .. - - - - - . - - - - - - 40.27 7G. 1-<8 l 3.27 

2 1 lluutjngdon ...... ·---· ..•.... ----· ............... ----· ...... . 40. 51 1s. o:~ ]. 94 
:1 ' 'S'ear l'itt<lmrg .. __ ..•. _ .... ___ ......... ____ .•..... _____ . ___ _ 40. 47 79.99 0.20 

X~m Hrnwnevillc ....•.................••.........•••........ 39. 9'J 79.80 0.49 

f) °Kl'Hf ~fpn_•er~hurg ··--·· __ .. -· ...... - ........... _. ··--·· ..... . 30.78 77.93 0.97 

(i llaltin1orl' .......•..........•.........•........ - - •• - ... - - - - . 3!:1.:w 7G.6l 2.34 
7 l'hila1klpliin . ___ ............ _ ... __ .......... ___ ............ _ 39.97 75.17 3.89 

~ l:as.ton. _ ........... - ..... - - ..... - - - - . - - - - - · · · - - - - · - - - - · · - - - - 40.70 75.25 3.65 

() '\\' illi1rnu;port ......... __ ......... - - - - ... - - .. - - - - - . - - - - .. - - - - 41. 23 77. o:{ 3.54 
JO Cnrwimville ..........•.....••.•.•••.•••.•... ___ ••.••...••• 40.96 78.60 1. 77 
11 l\krecr ... _ .. ___ .... ___ . _ . ____ ... __ . ____________ . _____ . ____ . 41.23 80.27 - 0.83 
12 Eri;• ..... _ ·----- .• ---- .. ---- •...•..••••••.•. ___ ••••••••••.. 

13 
1 

Dunkirk .... __ .. ---- •....• ___ ....... __________ . __ ---- .. ----

14 i Ellieottvillt• ·····----------··------- ·-------------·------·--

42.13 80.10 0.52 

42.49 79.38 0.91J 

42.30 7t'.73 2.62 
l[i r Bath .. ---- ••......•••....• ___ ...... _______ .. ___________ .... 

1 

16 i bilver Lake .... ___ ..... ____ .•.. __ ....•••....••••••.••.. ----1 
4.2.35 77.35 3.55 

4.1. 94 76.03 4.52 

I '~~~~ 

__ ! ____ ----~~ca:_~ ....... -~~~.:_:_:_~~------_-_-_-_--_-_-_--_-_-_-_· ._._-_--_,_l ______ J__ _____ _J_ _____ _ 
40.98 77.95 2.08 

The small extent of t11c survey, as well as the comparatively small number of observations, will not per
mit the introduction of curn1ture in the isoganic lines; they are therefore treated as straight lines. This 
assumption also serves for the recognition of any local disturbances, as indicated by the di:lferences of observed 
and computed values. 

Let D = + 2D_os + x d L +yd M cos. L, 
where d L = Lat. - 40° .98 

d M =Long. - 77.95. 
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'l'l1c lG conditional equations have been formed, and the values of x y D found from the normal equations 
are as follows: 

x = + 0 . .'>102 
y = - 1.206 

D = + 20.os + O.ul02 d L - 1.206 d l\f cos. L. 

A comparison of the observed and computed declinations shows the necessity of introducing a term in
volving d L d llf cos. L. This has been done, and the solution of the normal P-quations gives us the following 
expression : 

D = + 20.14 + 0.513 d I, - 1.2.'31 d 111 cos. L - 0.203 d L d :Llf cos. L. 

Comparison ef observed and computed ·values. 

Station. 

Harrisburg .... - ........ - ...•.... - . - •..... - .... - - .... - .......... . 

Huntingdon ...•..•.•.....••.....•..•.•...... _ .....•.•...... _ .•.. : 

Near Pittsburg----· ....•... -- ............ -- •. __ .•..•............. ' 

Near Brownsville.-- ...•...••.... --- •..... -----· ................. . 

Neal' Mercersburg ......... --- .. - ---- ......... --- ..•. --- ..• -- .... . 
Baltimore .................................. - - ................. _ . 

Philadelphia ................•... ·---- ... --- ............ -· ....... . 
}~aston ................... --·- .. ---- ............... ---· .. ___ . ___ _ 
'\Villiamsport .•. - - .....• - ...•.... - - . - ........• - ..... - .•........•. 

Curwin sville ......... - - .................... _ - . . . . .. - .......... . 

Mercer .••••.... - ...••.•..• __ .....•. _ ..••....••..... __ ........ _ .. 

Erie·----- ......................... -----···---·; ...... __ .... ___ _ 

Dunkirk ..•.... ---· •. ----· .... ·-··-· ...... --- ..........•.... ·--· 
Ellicottville .•....•....•.......•..•..... - .... - - .. - - . - .... - .... - .. 
Bath ..........•.•........ __ .....• ___ ..•...• ___ .. ______ .. __ ... __ . 

Siver Lake ...• _ •. - . - .•... _ ••...... _ ......... - •....• - - .. - ...... - . 

The probable error of any single representation is± 19'.4. 

3.27 
1. ()4 

0. 20 

0. 4ll 

0.97 

2. 34 

3.1'9 

3.65 
3.54 

1. 77 

- 0.6:3 
0.52 

o.go 
2.62 

3.D5 

4.52 

The curves of 0°, 2°, 4 °, imss through the following positions: 

0° Lat. 41° 00' Lat. 42° 30' Lat. 39° 301 

Long. 80 15 Long. SU 33 Long. 79 54 
2 Lat. 41 00 Lat. 42 30 Lat. 39 30 

Long. 78 07 Long. 78 
4 Lat. 41 00 Lat. 42 

Long. 75 56 Loug. 76 

46 
30 
59 

Long.77 
Lat. 39 
Long. 74 

0,5 
30 
17 

These curves have been finally adopted. 

28 c s 

+36 
+ 7 

+ 4 
+ 20 
- :34 

+ 8 

+ 5 
- 46 

+ 23 

+ 16 

- 52 

+ 5 
- 23 

+ 40 

+ 3 
- 8 
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Distrilmlirm of lli.e magnetic clip ancl construction of tlte isocltnal lines for 1842. 

For the convenient avpiirntion of tl1c n•nal analytical expression for the representation of the observell dips and for their inter

polation the stations have been diYided into six groups, as follows : 

GROUP I. 

No. Station. Latitude. Longitude. Date. / Observed dip. 

I 
0 0 0 

Philadelphia• ________ .•. __ - - . - ..•.. - ••.. - .. - - - . - - - - - 39 58.4 75 10.0 Feb., 1842 71 57. 1 
~ Do;ylesto,Yn . _ •• _ .•• _____ ••••. _____ - - - - - - . - .•• - - •• - - 40 ]8 75 10 July, 1841 72 23. l 
3 Ens ton. ____ .. ___ . ___ ... ______ . _. ___ . ______ . _______ _ 40 42 7[~ 15 .July, 1841 72 39.0 
4 Heading---··•-·- __ .. ____ . __ -·--. ___________ . __ --·- 40 19 75 55 July, 1840 72 32.2 

5 .Frenchtown . - • - - - .•• - • - - - - - - .. - - .. - •• - - - - - - .... - ••• 39 35 75 51 Aug., 1840 71 40.2 
(j Baltimore _. - . ___ . __ - ••• _ - ..... - - . - - •• - - - - - .... - • - • - 39 17.8 76 36.6 Ang., lBW 71 33.9 
7 "• ashi11gtuul • _ - - . - .••• - - .. - - - ... - . _ •. __ . - - . __ . - _ - - - 38 53.1 77 00.2 Sept., 1841 71 15.9 
I"' Harrisbnrg _ .••. _______ • ___ - _ . - - - - . - _. - •••..• - • - __ - - 40 Hi 76 53 July, 184D 72 20.5 
!J Duncan's Island ___ .•.• - . - _ - - . - - . __ .. - - - - - - - - - - - . - - - : 40 25 77 01 July, 1840 72 35.0 

10 Near Mercersburg. __ . ___ . __ ••. _______ • ____ •• __ . __ . __ 3fJ 47 77 56 Aug., 1840 71 47.3 

Mean--·····--··--··-·----··-·--··-----· 3!) 57.1 76 16.8 1841. 0 1---;~ 
.,. Ttie dip is the mean from groups of DecemtJer, 1840, October, 18'11, HIJd August, 1843. 
t This ,;i.tation ha~ bef':n added 10 t11e diHUSJo;ion as we have observations in 1840 and 1841. (See App-endix No. 25, Coast Survey Report of 1C"5~.) 

Mean dip from several observers in 18 U. O, 7 L 0 le'. 3, and in l!M.:l . .5, 71° 131 .5. Mean, 71° 1. 591 in 1841.8. 

GROUP II. 

No. j ________ s_ta-tio_n_. -------1-----··----Latitude. I Longitude. 

0 0 

:i 
4 

Armagh _ ••• _. _ .•••••••• - - .. - - ••••• - - • - ••..•• - - - - - - i 
Frostburg . ______ ... _ ... ____ ••••.•••... _ .......... _ . 

Kear Brownsville ..•.. _______ ••.••. _ .•.••• - •••.. ___ _ 

Kear Pittsburg;-.. •• --- --· ·-···· ·····- -····· .... ---· 
!') l~conon1;y.,. ___________ . _______ ... _________ . _________ _ 

(i I \\'heeling . _______ • __ . ____ .• _ .•••• __ • _ •••.••••.•••• _ 

40 
39 
39 
40 
40 
40 

29 w 04 
41 78 56 

59.5 79 47.8 
28 79 59.5 
37 80 16 
08 80 42 

40 25 80 39 

40 15.4 79 54.9 

7 II Steubenville-····--·--·--·--······-·-·-----·-···-··-, ________ . ______ _ 

Mean .•• __ •.••• _ •••• _ ••.•••• __ .• _ .•• _ • - -

No. 

2 

3 

4 

6 

7 

GROUP III. 

Station. Latitude. 

0 
\Varren _ •••••••••. _ . _ . _____ ••.. _ ...... _. _ ..•• __ ••• _ 41 17 
Mercer . - •••.••••.... __ .. _______ .•... _ ..•• _ .•. __ •• __ 41 13. 8 
Ashtabula Landing. ____ .--·· __ -······-···- •..• ·-··-- 41 54 

~=:~;r~·::::::::::::::::::::::::::::::::::::::::::: I 42 01.a 
42 29.3 

Ellicottvme ...... -·-····· ____ ···---··-- ____ ··-- ___ _ 42 18. 1 
Berlin's Ta\•e.rn_. ___ . ____ . _ .. ___________ ·--· ···- ·- •• 41 16 

Mean ••.. - • - - • - - •••••••••••• _ •.••• _. __ . _, 41 48.0 

Date. 

Aug., ]8.10 

Ang., 1840 
Aug., 1840 
Aug., 1840 
Aug., 1840 
A.ug., 1840 

Aug., 1840 

1840.6 

Date. 

Aug., 1841 
Aug., 1841 
Aug., 1841 

Aug., 1841 
Aug., 1841 

Aug., 1841 

Aug., 1841 

1841.6 

Observed. dip. 

0 

72 18.7 

71 31.3 

71 5:l.5 

72 32.l 

72 35_0 

72 08.9 

72 32.8 

72 13.2 

Observed dip. 

0 

72 59.9 

'. 72 57.2 

72 23.5 

73 46.6 

74 17.2 

74 17.8 

72 52.8 

73 30.7 



 

No. 

2 

3 

4 

5 

6 

7 

8 

9 
10 
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GROUP IV. 

Station. Latitude. 

Curwinsville .•..•.....•••...........•••..••••. ······I' 
Belvidere .........•.................••............. 

Bath ..........•..•••......••..•...•.•••.•••... _ ... 

Owego .•••• ; .•••...••••.•...••••••.•••..•••...•... 

Silver Lake ........................................ . 

Wilkesbarre ....................................... . 

Williamsport ............. _ ............•••... _ ... _._ 

Bellefonte .•.•...•.......•..........• ___ ........... . 

Lewistown ........................................ . 

Huntingdon ••.•....••.•.•••••.••.•.•••.••••••••••.. 

Mean ..•.•.....•........................ \ 

0 

40 
42 
42 
42 
41 
41 
41 
40 
40 
40 

41 

GROUP V. 

57.7 

13 
20.8 
08 
50.G 
14 
14. 0 
55 
35 

30.5 

24.5 

Longitude. 

0 

78 36 
78 06 

77 21 
76 17 
76 02 

75 58 

77 02 

77 49 
77 36 
78 02 

77 lG.9 

219 

Date. Observed diJl. 

0 

Aug., 1841 72 49.7 
Ang., 1841 74 OD. 5 
Aug., 1841 74 27.5 
Aug., 1841 74 13.9 
Aug., 1841 73 41.5 
July, 1841 73 10.0 

July, 1841 72 54.4 

July, 1841 72 42.3 

July, 1840 72 30.0 

i .July, 1840 72 17.8 
I 

1841. 4 73 17.7 

Date. No.' Station. 

~1~~~~~~~~~~~~~~~~~1~~~~~-1-~~~~1-~~~'.-~~~-

I Ii Niagara Falls ...................................... . 

Latitude. Longitude. I OhsPrved <lip. 

2 Toronto Obs<'rvatory ..••.........•.••..••...•.•.•... 

3 Rochester .•••....••....••••..........••••••.•..••••. 

4 Geneva ..•••..•....•...........•....••••..•..•••••. 

5 Syracuse .•..•.......•••.•••.•••••••••••••••.•.••••• 
6

1

1 Oswego •..•••.••••..•••......•....•................ 

Mean .••••..•..•.........•••••.•..•. ----

0 

43 

43 
43 
42 
43 
43 

43 

04 

39.5 
07 

53 
03 
26 

12.1 

GROUP VI. 

No. Station. Latitude. 

0 

1 Utica ••••.•.•.••••••••.•. - ... ·· ·••· •••·· · ·· · · •••••• 43 05 

2 Schenectady .••••••••••• .................... ............................... 42 48 
3 Troy ........••......•. ............................. ···------- 42 43.7 
4 West Point ......................................... 41 23.4 
5 New York~ ••••••.•••••••.•...•••••..•••....••..••.• 40 46.1 
6 Milford ..•••••••••••••••• ---- ............................ __ ---- 41 19 
7 Bushkill ......................... ------ ------ ................ 41 07 

8 Pri~ton ..•••. .......... --. -...... ---- --- - ... ----. ---------.. - 40 20.7 

Mean ................................... 41 41.6 

0 0 

79 05 Aug., 1843 74 510 
79 21.5 Aug., 1843 75 11. 4 
77 39 Aug., 1843 74 43.5 
77 02 July, 1843 74 33.2 
76 09.3 .Tnly, 184:1 74 ;)1.2 

76 35 Aug., 1843 75 07. J 

77 38.6 1843. 6 74 52.9 

I 
Longitude. Date. Observed dip. 

0 0 

75 14 July, 1843 74 50.3 
73 57 July, 1843 74 54. 8 

73 40.7 Aug., 1843 74 47. ll 

73 57.0 July, 1843 73 12. 2 

73 56.3 Dec., 1841 72 39.6 
74 51.5 Aug., 1841 73 47.6 
75 0.2 Aug., 1841 73 :u. 4 

74 39.6 July, 184:~ 72 38. :J 

74 24.8 1842.9 73 47.8 

•See Appendix N~. :m, Coast Survey Report of 1856. Thi• l'!itation Wail added owing to the numerous observations taken in this locality. (At the 
Lunatic Al!ylmn, dip, 1841.3, 7ll0 411.D; In 184ll.5, 72" 38' .:J.) 
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RECAPITl:LATION. 

Group I, No. JO . __ . ________ •. _______________ . __________ . I 
0 

39 57.1 
0 

76 lG.8 

Group II, X o. 7 - - - - - - - - .. - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - I 40 15. 4 7~l 54.9 
Grou1i III, l'\ o. 7 . - - - - - ____ - - - - ..... - .. ____ ... - ___ .. _ ... _ ! 41 48.0 79 57.4 

Group IY, No. 10 ........... - .... - ----· -- - .......... - - -- . 41 24.5 77 16.9 

Group Y, No. 6 .... ··-·· .. ·-. ·-·--· ··-·-- -·--- ........ --· 43 12.1 77 38.6 

(iruu1l VJ, No. 8 ...... -- ---- · -- -- - ------ ----- · - - - - · · - --- · j 41 41.ll 74 24.8 

'------!------

l\Iea.ns ... --- ---- ---- ---- ---- ---- -- - - ---- --- - [ 41 23. 1 77 34.9 

1841. 0 

1840.6 
1841. 6 

1841. 4 
1843.6 
1842.9 

1841. 85 

0 

72 
72 
73 
73 
74 
73 

73 

04.4 
13.2 
30.7 
17.7 
52.9. 

47.8 

17.8 

By comparing the differences in latitude and the corresponding differences in dip for each place with the 
mean values of the group their general accord:rnce was ascertained. None of the differences were large enough 
to require an exclusion from the series. It need hardly be remarked that a slight consideration shows that the 
dip depends almost exclusively upon the latitude; the longitude factors will therefore necessarily be very 
small. 

JJietlwrl r!f rl;sr-u .•.• ;on.-The interpolation formula, proposed by the Rev. II. Lloyd in 1838, (see the 8th 
report of the British Association, vol. VII, p. 91,) will be used here in a slightly altered fonn,.to allow for the 
convergence of the meridians. 

I~et I = resulting dip or inclination. 
I 0 =assumed mean dip for the epoch m1opted, ( 1842.0,) and tl1e mean latitude am11ongitm1e; 1: its 

correction. 
d ;r... = difference of latitude, rl Jl,1 = difference of longitude. 

x, y, z, p. q_, as well as i, are to be determined by application of the :method of least squares from the 
observations themselves. 

I= I 0 + i + x d L + y rl lI cos. L .:+- z rl L d M cos. L +pd L2 + .q d M 2 cos2• L. 

Correction to epoch.-The mean epoch of the six group~ is November, 1841, for which we can substitute 
without material loss of accuracy, January, 1842, (or 18'12.0.) Comparing the observations made by Assist
ant Schott in July and August, 1862, with tho corresponding observations about the epoch 1842, we have the 
following table of differences of results for an interval of nearly twenty years : 
-~~----- "" 

Station. Date. 
! 

Dip. I Date. 
I 

1 I 

1 o J I 
\Yashington ______________________ ....... Sept., 18411 71 15.9 I Aug., 1862 

llmTislmrg ------ --······-·----·········· July, 1840

1

, 72 20.5 i .July, 1862 
NearUrownsville ......................... Aug., 1840 71 53.5 /July, 1862 

Erie .................................... Aug., 1841 l 73 46.6 I A1:1g., 1862 

Bath .................................... Aug., 1841, 74 27.5 "i Aug., 1862 

"Tilli:im"port .......... - .... - - - - - .. - . - _.. ~ uly, 1841 I 72 54. 4 I Aug., 1862 

Philadelpbiu .............. ---------- ____ :Feb., 1842 i 71 57. l I Aug., 1862' 

I 

I 

Dip. 

0 

71 19.0 
72 31.6 
71 56. 9 

73 52.2 
74 26.2 
72 51.0 
72 05.8 

Me11n ............... __________ ............ \ ................ [ ............ ------·--·:·-···! 
Mean t.ntal change in 21 yPars = 3'.8. 

Average annual 
increase. 

+ 0.15 
+ 0.50 

+ 0.15 

+ 0.27 
- 0.06 
--,.- 0. 16 

+ 0.43 

+ 0.18 

The increase of tl1e dip is therefore very slight; and if we consider that according to Mr. Schott's investiga 
tion (Appendix No. 32, Coast Survey Report for 185G) the dip near the Atlantic coast, about the year 1841 
to 1844, was at its minimum value, and hence could not have cl1anged sensibly for several years, we can 
witl1out any sacrilice of accuracy in our reduction, use our results as jf all belonged to the mean epoch 1842.0. 
No reduction to epoch has therefore been applied. It is probable that the present annual increase amounts t<> 
about 1'. At Toronto, between 1844 and 1855, (sec vol. III,) the annual increase was 0'.8. In the formula 
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of interpolation I retain the factor cos. L, tlms making it compa.rablc with similar expreBsions for other locali
ties wl1erc the introduction of cos. L may be more important. 'l'he value of the magnetic survey of PPnnF<yl
vania is increased from the fact that the isoclinal_ lines rnc prcrnnted for an epoch at which the di11 was 
probably near its minimum value. The conditional equations are of the form-

o ~ 10 - I + i + x d L + !J d l\I cos. L + ::: d L d ~i cos. L + p d L2 + q d M2 cos2
• L. 

'Ve find from the solution of the normal eq nations the cxprf'ssion: 
I= 73°.26 + 0.876 d L-0.076 d M cos. L - 0.023 d L d l\I co8. L + 0.013 d lI.2 cos2

. L + 0.007 d U, 
where d L =Lat. - 41°.3S 

d M =Long. - 77°.58. 

This pquation represents the mean values, as follows: 

Group. Latitude. Lougitudc. ' Observed dip. I Computed dip. , 

' I i 

Obser•<·d-eom
puted. 

1------ ------
. : 

Group I. ..... ___ ............ __ ..... __ .. :~9.% 76.28 
Group II ...... - ........ - - - .. ___ .... ___ . 40.26 79.92 
Group Ill. .... - ....... __ ..... __ ...... _. 41. 80 79.9G 
Group IV ....•. -· ....•.•.......... ---·. 41. 41 77.28 

Group V ...... --· ....•.•......... ·----. 4:1. 20 77. 64 
Group VI. ___ ...... _ ... - .... _ .... _ . ___ . i 41. G9 74.41 

7'l.07 i 
72. 2'2 
72.51 
7:~. :io 

74.1-'f' 

7:l. t'U 

72.06 

72.22 
73. fJ~ 

72. :;o 

7-1. 1"7 

7:l. t'(I 

+ 0.01 

O.Oll 

- O.fll 

0. (l(l 

+o.nl 
0. (l(I 

The preceding investigation was made for the purpose of ascertaining what terms should be finally 
admitted in the di:<cus!'ion. Next, nine groups, of:five or six observations in eacl1, arranged in regard to their 
geographical position and area with as much regularity as the nature of the case admitted of, give: 

I= 73°.25 + 0.912 d L - O.Ou9 d M cos. L. 

'l'his equation represents the observations, as follows: 

I 

Group. I Ol>seryed dip. jl Compute<l dip. ' Diff. ouse1Ted-
I cornputetl. 

_____________ ,, ______ ! ______ ------

I. .. ··- .... ·---··-·· ........ -··· 

II .... ----·····---·····--·--···· 
III ............................ . 

IV ...... ····-·-·····--·-··---·· 

_ v ...... ---· ··-- --·. ---··· -----· 
VL ..... ·-··-···------···-··-·· 
VII. ..... -----···--······--- .... 
VIII ...... --·-· .. ··--· - .... ·· - .. 

IX ...... ···--· .•.... ··----··--·· 

c 
72.47 
71.73 
72.20 
73.20 
72. 54 

74. [16 

73. 50 

74.74 

74.31 

c 

72.54 
71. 6t:! 

72. i1 
73.31 
72.lil 

74.47 
n.51 

74. 71i 

74.26 

0 

- 0.07 
+ 0.05 
+ 0.09 
- O.ll 

- n.m 
+ 0.0~1 
- 0.01 

- 0.(1-2 

+ 0.05 

The isoclinal lines of 71°, 72", 73°, 74°, and 75°, pass through the following iwsitionl-': 

71° Long. 77° 00' 
Lat. 38 49 

72° Long.75 00 Long. 78° 00' I,ong. 81° 001 

Lat. 39 49 Lat. 39 59 Lat. 40 10 

73° Long. 74 00 Long. 78 00 Long. 81 00 

Lat. 40 50 Lat. 41 05 Lat. 41 15 

74.0 Long. 74 00 Long. 78 00 Long. 81 00 
Lat. 41 57 Lat. 42 11 Lat. 42 22 

75° Long. 75 00 Long. 77 00 Long. 79 00 
Lat. 43 07 Lat. 43 13 Lat. 43 20 

These lines liave been finally adopted. 



 

22'.l REPORT OF THE SUPERINTENDENT OF 

Comparison ef the observed and computed dip. 

All stations wht•re the dip ba~ been found indirectly only, by means of the Lloyd naedles, arc marked with an asterisk-27 in 
number. 

Groups. I 

GROUP I. I 
Kew York ................... - --· --·. -· ...... i 

Easton• ........ - . -· .. -··- - . - - -- - ------ -·- ---1' 
Princeton• ............ --·-··-·---·------ ... . 

Doylestown• - - .. - •• - - - . - - - - .. - ••• - ••.•.. - - - . , 

Rt•ading" ---· ................ -·-··----·· .•. 
Philadelphia .. - ... ------ ----. _ --- ..... - __ -- _ -

GROUP II. 
Frenchtown• __ .. ---- --· _ .. _ -· -- .... __ ... ___ . 
llaltimorc .•. __ •.• - - ••..• _ .• _. ____ • _. _ .. ____ _ 

'\Vashington ____ .. - --- .. _ - -·· ____ ... - ... _ .... 

Harrisburg·--· .... ---· ••.••• ··--··--·· .••••. 
Near Mercersburg .•....•... ---- -- __ .. ___ .•.. 

GROUP III. 

Frostburg• .. _ .••.•.•...... -· _ •.....•.. _ •.•.. 

Near Brownsville .... _ ..... - -- - .•..•. - . 

'\Vheeling• ............ - ......... - ......... . 

Steubenville* ............ --- ............. __ _ 

Near Pittsburg ..................... - --· .••• -· 
Economy-:i. 

GROUP IV. 

Berlin's Tavern• ..................... ---· .. .. 

Mercer ................ -··--···-···----···· .:j 
'\Varren• ................. ___ •• _ ....• ---- __ . _ 

Ashtabula! .... ·--_ .. ·--.--· .. __ ..... __ . .., ... 

Eric ............ --· ............ --··----- .. ·• 

GROUP Y. 

Duncan's Island* .............. _ ........... .. 
LewistOvfn""" ....... __ • ___ •• ______ ... ___________ _ 

Huntingdon ............................. ·• ___ 

Armagh* ....................................................... . 
Jlr,llufontu• .... ---· ...... ____ ................ : 

Curwinsville ............................... . 

GROUP VI. 
Belvidere• .... - - •...••..•.. __ •....••.••...•. 

Ellicottville ..••. - ........... _ ............. .. 
Dunkirk" __ .... __ ........... __ ............. . 

Niagara Falls" .............................. . 

Toronto .•....•••....•.•................. __ .. 

GROUP VII. 

Bushkill" •... -----· ---- ···--- ........... -·-· 
Williamsport •••••••• - - -... - -- - •... - •.••••••. 
Wilkesbarro" .••••••• - --- •• ---- ••• --- •••••••. 

Silver Lake ......... - -- ••• --- •••.. -- -- •• -··. 

Owego• .• __ - ....•••.•••••••••• · •. - • • • •. -·· · 

Observed dip. 

0 

72.66 
72.6:; 
72.64 
72.39 
72.54 
71. 95 

71.67 
71.57 
71.26 
72.34 
71. 79 

71.52 
71.89 
72.HJ 
72.56 
72.53 
72.58 

72.88 
72.95 
73.00 
73. 39 
73.78 

72.58 
72.50 
72.30 
72.31 
72.70 
72.83 

74.16 
74.30 
74.29 
74.85 
75. 19 

73.52 
72.91 
73,17 
73.69 
74.2:1 

. I I Computed dip. IDiff. observed-1 Remarks. 
computed. 

i I I c 0 
! 72.93 - 0.27 

72.80 I - 0.15 
72.51 + 0.13 
72.44 - 0.05 
72.42 + 0.12 
72. 14 - 0.19 

71. 75 - 0.08 
71. 45 + 0.12 
71. 06 + 0.20 
72. 32 + 0.02 
71. 88 - 0.09 Total number of stations, 48 

71. 67 - 0.15 
71. 91 - O.U'J 

71. 99 + 0.16 
72.26 + 0.30 
72.24 + 0.29 
72.46 + 0.12 

73.09 - 0.21 
73.02 - 0.07 
73.03 - 0.03 
73.60 - 0.21 
73.85 - 0.07 

72.45 + 0.13 
72.57 - 0.07 
72.48 - 0.18 
72.40 - 0.09 
72.86 - 0.19 
72.86 - 0.03 

74.03 + 0.13 
74.05 + 0.25 
74.21 + 0.08 
74.76 + 0,09 
75.28 - 0.09 

73.19 + 0.33 
73.19 - 0.28 
73.24 - O.O'l' 
73.88 - 0.19 
74. 0.5 + 0.18 



 

THE CNITED STATES CO.AST SCRVEY. 

Comparison ef the obseriwd and computed dip-Continued. 

Groups. 

I 
OLserwd dip. ! Com1mted dip. 'nar. ol1servell-i~ 

i J co1nputrd. 1 
I ' ' ,------·:---~--1 I 

GROUP VIII. I 0 0 I 

~:::.:~t~;.~ ·_·_·_·_·_·.·.·.·.-.·-·. ·_-. ·_·_·_-. -.-. : : : : : : : : : : : : : : I 
~;;:cvn:~-....... :: ·.·.·_-_-_-_·:: .·.· .· .-.·.·_·_·_·::::::::::::I 
Os\Ycgo*----··-- .................. ---- ---- ----------[ 

GROUP IX. i 
"\Yest Point". - - •............ - - - ....•.....•• - . I 

~:::::a_::.-:::.-.-.-:::::.-:::: : : : : : : : : : : : : : : : : : : I 
- I 

Schenectady ..••.•. - •• - - ...• • · · · · · · · · - · · · • · · -1 
Troy* •• - ...........••. ·- ............. ·---'-· \ 

74.46 
74.72 
74.55 

74.S5 
75. 12 

73,20 
73.79 
.74. S4 
74.91 
74.80 

74. ID 

74.87 

74.60 
74.80 
75. 21 

73. 49 

i:l.38 

74.96 
74. 77 

74.72 

c 

+ 0.27 
- O.lf> 

- 0.14 

- 0.04 

- 0.09 

- 0.29 

+ 0.41 
- 0.12 

+ <l. 14 

+ 0.08 

Hem arks. 

~laxi1nutn tlitft"reuce. 

=2::i'. 
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The proba.ble er.rnr of any single observation is± 0'.12 = ± 7'.2. The probable error of any obser
Yation with the regular dip needles and the Lloyd needles combined is o~ .13; with the latter needles 
alone ::!:: 0°.11. This shows tbnt the incgularitics in the ob.served dip arc due Lo local attractiom ratl1er 
than to imperfcctious in the needles employed. It is proper, therefore, to assign eq_ual weights to results l1y 
the direct and indirect mathod of observing. 

If we apply Pierce's criterion for the rejection of observations differing too much from the regular value 
indicated by all other observations, we :find the limit of rejection to be ::!:: 0° .46, or ± 28'. The maximum 
difference in the preceding table is 25'; lienee no observation i., excluded. 

General Sabine's resulting i8oclinal lines, in his seventh contribution to terrestrial magnetism, (Phil. 
Trans. Roy. Soc., part III, 1846, p. 237,) refer to an ayerage period between 1840 and 1842, and corre~pond 
in their position very closely to those now presented. They arc deduced from independent data. 

Distribution ef tlze magnetic 1wrizontal intensity and construction efisodynami,cZ.inesjor 1842. 

If we group the observed intensities in the same manner as the dip, the mean epoch 1842.0 may likewise 
be assumed, and all observed intensities be reduced to that date. 

C:orrtction to epocll.-W e have the following direct comparisons: 

Station. 

Washingtono -------- --------
Harrisburg----------- -------· 
Near Brownsville--------------

Erie ••••••• ··-·-------- •••••• 

Batll -------. --- -------------· 
Williamsport •••• _ •• _ •• ____ •••. 

Philadelphiat ••••• ------------

Date. 

January, 1849 

July, 1840 

August, 1840 

August, 1841 

August, 1841 

July, 1841 

January, 1842 

x. 

4.320 

4.078 
4. 207 
3. 792 
3.677 
3. 983 

4. 166 

Date. 

August, 18621 
July, 186! 

July, 1862 

AuguRt, 1862 

August, 1862 

x. 

I 
4. 255 ! 

4. 012 ·
1 

4. 138 1,1 3.728 

3.639 

X-X. 1 

0. 065 
o. 066 

0.069 

0.064 
0.038 

August, 1862 I 4. 088 O. 078 

Annual de

crease. 

0.0033 

0. 0030 

0. 0031 

0.0030 

0. 0018 

0. 0028 

0.0039 

Mean •••• ---- •• ------ •••• __ ---------- .•••• -------

.August, 1862 3. 924 I 0. 059 

I 

------
·------------- ·----------·i-··--------- (J.()030 

o From Coast Survey Report of 1861-1842. 5, 'X = 4. 347. Capt. Lefroy. 
1843. 5, = 4. 292. Dr. Locke. 

Mean, 1843.0, = 4. 320. 
t In July and November, 1840, X = 4. 160 ~ 

In July and November, 1841, = (. 166 Mean, 4. 166 for 18!2. 0. 
In July •••••••••••••• 1843, = 4.172 



 

224 Hl~PORT OF THE SUPERINTENDENT OF 

The average annual decrease in the value of X between 1840 and 1862 is therefore 0.0030, or, when ex:
prcesed in parts of X, equal to 0.00076. 'l'his reimlt. agrees tolerably well with that tlecluced by Assistant 
Cliarles A. Schott in the Coast Survey Report of 1861, where 0.00110 was found. 

Supposing the dip to increase at the rate of l' a year, and the total intensity to remain constant, t11e 

corresponding clecrcaRe of the horizontal intensity would amount to nearly the quantity found above. We 
cannot, therefore, as yet clcci<l<' whether the total intensity remains stationary or is slightly changing. 

At Toronto (see vol. III) the :u11111al clcc1·case of X between 184,5 and 1852 inclusive was 0.0037, (in 
absolute measure,) or, when expressed in parts of X, 0.00105. 

FoTmation ef gToupsfor the analytical expression ef the di8tribution ef the magnetic lwrizontalforcc referred 
to tlw r'J!Oclt 1842.0. 

[At stations marked with an asterisk tl1c horizontal force was determined by vibrations; at those not so marked the hori
zontal force was determined by Lloyd's st<ttiv..l method.] 

Groups. Date. 

GROUP I. 

____ x_. ___ I Ooc"'"'"'" '" •!>«» !-x_1_s_4_2_. o_._ 

Philadelphia" ____ . ________ • --- ___ • _ ---· _. 

·DO)'lestown _____ -------- ---------------· 

Easton----------·----------------------·, 
Reading • ______ • _____ • ______ • _. __ •• ____ . I 
Frt:'ncbtown _________ -------------------·' 
Baltimoreo __ ---- ••• · •• _______ ••• _. _______ j 
1.V aHh ington _ • _______ • _____ • ______ • ______ I 

Harri~burgo --------------· ---·---· ______ j 
Duncan's Island_ --- -- • --- _ •• - -- ---- _____ ..i 
Near Mcrccrslmrg" _ ·-----·----·-------··-/ 

1842.0 

1841.6 
1841, 6 

1840. 6 
1840. 6 

1840.6 

1843. 0 

1840.6 

1840. 6 

1840.6 

4.166 

4. 189 
4. 121 

4.000 
4.312 
4.265 

4.320 
4, .78 
3. 963 

4. 188 

l 
I 0.000 

- 0.001 

- 0.001 
- 0.004 

- 0.004 

- 0.004 
+ 0.003 

- 0.004 
- 0.004 

- 0.004 

4. 166 

4. 188 

4. 120 
3. 996 

4.308 

I 

4.261 

4.323 

4.074 

I 
3.959 
4.184 

Mean __ ------ •. _ --- __________ ----·I--_._.-----_------ !-----
·----------------- -----------------·! 4.158 

GROlIP II. I 
i I 

!~::~~.,~~----~~----~~ ~~~~~~~~~~~~==:~::::J ~:~~:: :: ~:~ I = ~: ~~! 
Near Drnwnsville"-- ______________ .. _ ------1 18'10. 6 ;l. '207 I - O. 004 

NearPittlhnrg"--------------------------i 1840.6 ;l.049 

1 

- 0.004 

Economy·---------·-------·--·----------] 18'10. 6 4. 008 - O. 004 
Wheeling ________________________________ j 1840. 6 4.. 053 I - O. 004 

4.034 
4.294 
4 203 

4.045 

4.004 

4. 04.9 

3. 94.3 Steuhenville _____________________________ 
1 

1840. 6 3. 947 - O. 004 

Mean_-···-·---------- ______ . ___ --1 ·--- __ . ___________ . _______ ----------1-. __ ---- ___ : ______ ----4-.-0-8-2 

Gnour Ill. I 

:e:::~~:::~=~::::::::::::::::::::::::::i ~::!:: :::~: = ~:~~~ :::~~ 
Ashtabula. Lan<ling ------··-----·--·------ 1841.6 3.838 - O.O()l 3.837 

Erie0 
------------·------·--·-·--·--···-- 1841.6 3.792 - 0.001 3.791 

Dtmkirk-------------·-----------·-···· 1841.6 8.621 -0.001 3.620 
E!JioottviJle0 __________ •.•••• ___ ••··--·--1 1841.6 3.726 --0.001 3.725 

Berlin's Tavern--·--·---- •••••• ----···--· 1841. 6 4. 026 
1 

- O. GOl --~ 

Jdean •• -----------·-----~~~!-----·-·-----·-··- -·-·-·------·-----1---~-------------- 3.863 
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Formation qfgrou_p.~for tlie analytical c:r_pression, ~c.-Continuecl. 

Groups. Date 

-------------------,·------.--~-. 

GROI:P IV. 

Curwinsville') ·--- ---- .••••••••• -·-·--···· 
Belvidere····--------·-----------------.' 
Bath"------------·------ --------------' 
Owego _ • __ • _ • __ •.• _ ...... ___ • __ .•.. _____ ' 

Silver Lake<>. __ ..•••• __ •••• ____ ----_ •••• _ i 

Wilkesbarre. -- ••••••••••••••••.• - -- . - •••. 

~'illiamsporto -----------·- ---------·-···· 
Bellefonte.···-········-----·--·--·-·----: 
Lewistown ---·-------· ---- ---- __________ : 
Huntingdon<>----------------------------' 

1841. 6 

1841. 6 

1841. 6 

1841. 6 

1841. 7 

1841. 6 

1841. 6 

1841. 6 
1840. fl 
1840. 6 

x. 

:J.999 - 0.001 
3. G69 - 0. 001 
3.677 - 0.001 
3. 614 - 0.001 
3.782 - 0.001 
3.961 - 0.001 
3. 983 - o. 001 
4.069 - 0.001 
3. 984 - 0.004 
4. 109 - 0. 004 

llfean ........................... _ ............. _." "". , ••••••••••.• __ • • .. • _. _ • ___ •••.• - - - .. 

GROCP V. 

Niagara Falls"._ •••••. ----_ •• -- •• -- --- ---
Toronto Observatory')-.----.-------- ...... 

Rochester.-------· ·----------- ---------
Geneva"--------------------------------; 
SyTacnsec ---- _______ .., _______ ............ _______ _ 

Oi;wego • ___ •• _ •••••••• ----. --- -- -- -- - --- : 
I 

1843. 6 
1843. 6 
1843. 6 

1843.7 

1843. 6 

1843.6 

M:ean __________________________ ....... ---------------

0ROl"P VI. 

Utica.----------------------------------

Schencctady0 ----------·----------------· 
Troy---·------------------·--··-------
West Point •...•••• -------·-----·--·----

New Yorkt ---- -------------------------

Milford" ---- ---- •••• ---- ---------- •••••• 
Bushkill ••••••••••••••••••••••••••••••••• 

Princeton ••••• - - ••••••• - • - - - - - - - - • · - - - - - · 

1843. 6 
184:l. 6 
1843. fj 

1843. 6 

1841. 9 

1841. 7 

1841. 7 

1843.5 

3. 565 + 0.005 
3.537 + o. 005 
3.560 + c. 005 
3. 6fl5 + c. 003 

:J. 556 + 0.005 
3.467 + 0.005 

3.5H + {I. 005 
3.502 + 0.005 
3.5i5 + 0.005 
4.033 + 0.005 
4.014 0.000 

3. 760 - 0.001 
3.866 0.001 
4.222 + 0.005 

3.998 
3. 668 
3. 676 

3. 613 

3. 781 

3. 9t>O 

3.982 
4.068 
3. 980 

4. 105 

3.883 

3.570 
3.542 

3.5G5 
:l. 640 

3. [>61 

:>. 4 72 
1------

:J. 558 

3. 546 

3.50i 
3.580 
4.038 

4.014 

3.768 

3. 86:> 
4.227 

!------
Mean.---------· •••• ·--· ••.. --- ••••••• ---- •••• __ .•.. : •••• -·-- ---- -----· ---- ---- .•.• ------ 1 3. 818 

i 

RECAPITULATION. 

Group. No. Latitude. Longitude. x 1842. o. 
------------------- ,------------------------ ---·---- -

I--·----------· ·-···-·-·-··----·····-··I 10 3°9 57. l 7~ 16. 8 

11--------------·-··----------------·---I 1 4o 15. 4 19 s.i. 9 
III . 7 41 48. 0 79 57. 4 

VI-------------··-········-···--------- 8 4l 41. 6 : 74 24. B 

4. 158 
4.082 

3.853 
3.883 

3.558 

3. 818 

~V--~.~-~-~-~-~-~-~-~-~-~-~-~:::::::::=~:::::::::::::1 1~ I !~ ~:: ~ ~~ ~::: 
----------------- , _____ _ 

Mea.n _____________________________ ---------------·-· 41 23. l 77 34. 9 3. 892 

t At New York we have: 1841. 5, Dr. Locke, 4. 015; 1842, 7, Dr. Locke, 4. 008; 1842. 7, Capt. Lcfroy, 4. 010. Mean, 
4. 014. for 1841. 9. 

29 c 8 
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I.et X =resulting horizontal force. 
X 0 = assumed mean l10rizontal for 1842.0 at the mean latitude and mean lougitude; r. its correction. 
d L = difli-rencc of latitude, d l\[ = di:lferCJ1ce of longitu<le. 
x, JI• z, l'• q, and x tQ be determined from the observations. 
X = X 0 + x + x d L + y d l\f cos. L + z d L d M: cos. L + p d L 2 + q d l\I2 cos2

• L. 
:Forrniug tht· conditional and uormal equations we find the expression: 

X = 3.890 - 0.1787 d L + 0.0085 d JH cos. L + 0.0161 d L d M cos. L - 0.0017 d L2 + 0.0027 d l\12 cos2
• L, 

where d L =Lat. - 41°.38 
d ~f = Long. - 77 .58 

'.l'hitl formula is applied for determining tlic rclati~c w-eights of the obse1·vatious from vibrations and by 
deflections of tl1e dippiug needle; for this purpose the hmizontal force was computed liy the formula, and the 
results cornpm·cd ·with obtlcrvation. 

From the differences we find the probable error of an observation, (and local irregularity,) = ± 0.036 
fo1· the bar and cylinder vibrations, and ± 0.062 for the Lloyd needle deflections and dip. The relative 
weights, tl1ereforc, become 754 for tLc former, and 257 for the latter, or nearly as 3 to 1. These weights 
Lave bel'n arlopted. 

Nine i,rroups, of five or six observations in each, with weights, were then formed. 

Recapitulation ef mean (wciglited) valuc.s ef groups. 

Group. 

I ..... ------·-·----·-----· 

II--------- ····-·--···---
IIL. - . - - - ............ - .•. -

Latitude. 

0 

40.39 
39.68 
40. 22 

I Longitude. 
I 

I 

I 

0 

H. 83 

77.0l 
79.99 

IV_________________________ 41. 61 I 80. 26 

v ____________ ______ ______ 40. 68 Ii 78. 14, 

vr........................ 42.89 79. oo 
VII-----·-·-------------- 41. 56 I 76. 27 
VIII··-·····--···---··----! 42. 85 77.17 

;---------------

x. 

4. 107 

4_ 199 

4. 103 
3_ 912 

4.035 

3. 618 

11. 858 

3.606 
3. 665 IX----.------·-·--·-···---·: 42. 17 I 74. 37 

Mean _________________ , 41.34 I 77.45 3.900 

-- --------- - ---'-----------' ---------------------

X = X 0 + x + x d L + y d M cos. L + z d L d M cos. L + p d L2 + q d M 2 cos2
• L, 

d L =Lat. - 41°.34 
rZ M = Long. - 77 .45 

}'orming tlie conditional and normal equations we deduce: 
X = 3.920 - 0.1936 d I~ + 0.0146 d M cos. L + 0.0203 d L d M cos. L - 0.01587 d L2 

- 0.0005 d M 2 cos2• L. 
It is, however, preferable to shorten the formula, and use instead the following: 

X = 3.900 - 0.1934 d L + 0.0134 d M cos. L + 0.02 d L d M cos. L. 



 

THE UNITED STATES COAST SURVEY. 

Comparison ef observed and computed 1:aluca. 

-------------

Group. 

I------------ ____________ ; 
II------------- .......... ! III _______________________ I 

IV--·······-------······-' 
v ·--------------------
VJ---···--·------·····--· 
VII •••• - - •• - - •• - - - - - • - • - • • j 
VIII ••••••• --- • -·--- •••••• : 

IX-·-----·------- .. ·-- .... f 

The next and last hypothesis : 

x 
ob.;erved. 

4. 107 
4.199 
4. 103 

3. 912 
4.035 
3. 618 
3.858 
3.606 
3. 665 

x 
computed. 

---------

4.095 
4.227 
4. 100 

B.8fi7 
4.028 
3.651 
B.842 
3.599 
B.670 

X = 3.900 - 0.1934 d L + 0.0134 d ~I cos. L, 
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Observed 
-cornpntctl. 

+ 0. 012 
- 0. 021'\ 

+ 0. 003 
+ 0.025 
+ 0.007 
- 0.033 
+ 0. Oltt 
- 0.007 
- 0. ()U5 

in which the isodynamic lines are treated as o<traight lines, 
pression of the irregular distributi_on of the horizontal force. 
lines. 

presents. })Crhaps, tl1t• liest and most ~imple ex
Thcsc lines run nearly parallel with tl1c dip 

Comparison ef observed and computed ralues on tltis hypotluwu. 

Group. 

I _____________ 

~~:::::::::::: --~~--~~ :::::: ::::::! 
III···--- .. ·--- .... ·-- ... --· ... _I 

IV ........................... .. 

v ............ --·--- ·----- --·---
VI. ... ________ ...... - ......... . 

VII .................. ·--·-- .... 

1 

VIII.·---- .................... . 
IX ............................ . 

I 

x 
obsmTed. 

4.107 

4. Hill 

4. ]03 

3.912 

4.0M 
3.618 
3.8fifl 

3.606 

3.6m 

x 
c.ornputed. 

4.057 

4. 216 

4. 143 
3.876 

4. o:m 
3.6Hi 
3.R46 
3.605 

3.708 

-------

Observed--eom-
puted. 

------
+ D.-05-0 

- 0.017 
- 0.040 

+ 0,(l36 
0. (IQ() 

+ 0.00'2 

+ 0. OJ2 

+ 0. 001 

- 0. (l43 

~--- -·---------

The difference between the lines of this and the previous hypothesis shows the large amount of local 
in-egulari ty. 

The lines of this hypothesis pass through the following positions; 

4.2 Long. 81°0 Long. 77°5 Long. 74°0 
Lat. 39°58' Lat. 39°47' Lat. 39°361 

4.0 Long. 81°0 Long. 75°5 Long. 74°0 
Lat. 41°011 Lat. 40°491 Lat. 40°39 1 

3.8 Long. 81°0 Long. 77°5 Long. 74°0 
Lat. 42°02' Lat. 41°51 1 Lat. 41°411 

3.6 Long. 81°0 Long. 77°5 Long. 74°0 
Lat. 43°04' Lat. 42°53' Lat. 42°431 
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The observed and computed values of X by the previous and last hypotheses cornpare as follows: 

x x x 
Stntion. observed. hy previous .Ci. by last .Ci. 

hypothesie. i hypothesis. 

------·· -----,--------------------
i 

PhiladPlphia* _ .. - .. ·----------- ' 4.]7 4.19 - 0.02 4.14 + 0.03 ---------·-· 
I 

J)nylcstowu ------ ------ ----- ------------- 4.19 4.11 + 0.08 4.08 + 0.11 
Eu~ton. __ .. _. _ ... - ...... ------ -. ---- -- ---- 4 .. J2 4.02 + 0.10 4.00 + 0. I:! 
Hern.ling ...... .... ------ ------ ------ ------ 4. (IO 4. ](I - !J.10 4.08 - 0.08 
.Frenchtown ----·· ------------· ------ ------ 4. :n 4.27 + 0.04 4.22 + 0.09 
Baltimore• ---- ------------------------ ----· 4.2G 4.32 - 0.00 4.29 - 0.03 
'\'u,liiHgton ...... ------ ----·- - - -------- ---' 4. :12 4. :l8 - 0.00 4.37 - 0.05 
Harrrislmrg' ------ ------------ ·····-··-···1 4.07 4.11 - 0.04 4.JO - 0.03 
Duncan's Island ------ ---- ---- ---- --- - ---- 3.!Jfi 4.08 - 0.12 4.07 - 0.11 
Kcur l\lcrcers lmrg" ............. ---- ---- ---- 4.18 4.21 - 0.03 4.20 - 0.02 
.. A .. rrnagb .. _ ... ...... -------------

__________ , 
4.U3 4.06 - 0.03 4.08 - 0.05• 

Fro,,t lmcg ...... ------ --------------------- 4.29 4.20 + 0.09 4.24 + 0.05 
Xt:ar Brownsville" ------------ ------------- 4.20 4.14 + 0.06 4.19 + 0. 01 
Kear Pittsumg' ...... ·--------------------- 4.u5 4.06 - 0. 01 4.09 - 0.04 
],_:conon•y ------ ·----------------- ----- ----1 4.tJO 4.04 - O.tJ4 4.07 - 0.07 
Wheeling ------ ····-·------------ --------- i 4.05 4.11 - O.OG 4.17 - 0.12 
Hen bcnYille ------ ··-··· -------------------· 3.94 4.07 - 0. 13 4.11 - 0. 17 
"~ arren ------ ---------- ---- --------------- 3.m; :i. 94 + (l.(J.1 :1.95 + 0.03 
]).forcer' __ ._ ---- ---- ------ - - - - - - - - ----- - - - - 4.tJO 3.94 + 0.06 3.95 + 0.05 
Asht<Lhula ---· ·-···· ------·------ ·----- ····I 3.84 :l. 80 + 0.04 3.83 + 0.01 
Eri<·* ·----- ---- ··-·-· ·------------ -------- 3.79 3.81 - 0. 0-2 3.77 + 0.02 
Dunkirk -----------· ·--------------------- 3.52 3.70 - 0.08 :l.70 - 0.(!8 
EllieuttYille' ...... ----·-··----- ---- -------- 3.72 3.75 - 0.03 3.73 - D.01 
Berlin's Tan•n1. ...... ------------- -------- 4.02 3.93 + 0.09 3.94 + 0.08 
{ 

1urwinsville"' ·-·· ---- ·----------- --------- , 4.00 3.98 + 0.02 :3. 99 + 0. OJ 
lklvidt:re ·--------------· -------------•••• I 3.G7 3.75 - 0.08 3.74 - 0.07 
Bath~------ -·-- ------ ---------------- ---- 3.68 3. 70 - 0.02 3.70 - 0.02 
f),yego. _. _ .. __ - - - - .. - - - - - - - - - - - - - - - - - - 3.61 :i. 73 - 0.12 3. 74 - 0. 13 
Sih"er r,ake' - - - - -- ------ --- - -- ------ --- - -- ~3. 78 3.76 + 0.0-2 3.77 + 0. 01 
\Yilkesriarre ...... ...... -. -----. ----------- 3.96 3.93 + 0.03 3.91 + 0.05 
\\'illiamRport• ·--- ---- --------------------- 3.98 3.92 + 0.06 3.92 + 0.06 
Bellefonte .. _. ···--· ------------ -------- --- 4.07 3.99 + 0.08 3.99 + 0.08 
I .. t'W is to\\ n ---- ---- ---- ---- ---- ------------ :1.98 4.05 - 0.07 3.05 - 0.07 
llltr1tingclun"' ---- -------- ---- ---- --------- 4.10 4.06 + 0.04 4. 07 + 0.03 
Niagara Fall.," ---- -------- .... ··---------- 3.57 3.62 - 0.05 3.58 - 0.01 
Toronto?- ___ ... ___ . -------- .... ---- ------- 3.54 3.53 + o. 01 3.47 + 0.07 
Rochester ---------· -----------· ----------- 3.56 3.57 - 0.01 3.56 0.00 
Geneva~ ---------·------ ---------- -- ---- :3.64 3.59 + 0.05 3.60 + 0.04 
Syracuse~ ------------ -- - - ----------------- 3.56 3.53 + 0.03 3.56 0.00 
Oswego --- - ---- --- -- .. -- - - - . ------- -- .. - -. -- 3.47 3.46 + 0.01 3.49 - 0.02 
Utica ---- -- -- - - ------ -. ~. ···------------- 3.55 3.49 + 0.06 3.54 + 0.01 
Schenectady' ....... ........... ......... .......... 3.51 3.51 O.OD 3.58 - 0. O':" 
Troy ........ ....... ·--- ........ --------·-- ---- 3.58 3.52 + 0.06 3.59 - 0.01 
'West Point. ..••..••••..... ---·-·------ ---- 4.04 3.85 + 0.19 3.86 + 0.18 
New York• ................ 4.01 4. 01 0.00 3.97 + 0.04 
Milford• ... - - •• - - - - •••.•.. : : : : : : ~::: : : : : : : ! 3.77 3.88 - 0.11 3.88 - 0.11 
B~shkill ...•.•.• - -··. - ••.... - ••.......... -1 3.86 3. 9'2 - 0.06 3.92 - 0.06 
Pnnceton .....••• - - - •.••... - - - ............ 4.23 4. 07 + 0. 16 4.06 + 0.17 
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For the last hypothesis (straight lines) we find the probable error of an observation and local irregularity 
from the bar and cylinder vibrations ± 0.029, and from the Lloyd needle deflection~ and dip :l 0.062. For 
the previous hypothesis theoe quantities are, i·espcctivcly, ± 0.030 and ± 0.059; showing but little gain i11 
the representation of the observations by the additional· term d L d "'\I cos. L. 

For the genernl representation the probable errors are ± O.OGO and ± 0.0.'i 1. 

From the ex1)ressionF-

Representation ef tltc total force. 

X = 3.900 - 0.1934 d L + 0.0134 d JU cos. L, 
I= 73°.25 + 0.912 d L - 0.0690 d M cos. L, 

we have to decluco the total force 'f = X see. I. 
In the expression for X, d L ~Lat. - 41°.34, and d )I= Long. - 77°.45. 
In the ex11ression for T, d L =Lat. - 4F.32, and d ::\£ = l"ong. - 77°.39. 

We have in 
Long. 81 ° .00 

Lat. 39.97 

Long. 77".50 

Lat. 42.89 

I~ong. 74°.00 

Lat. 39.GO 

x = 4.200 } cc= 13.47. 
I =71°.828 . 

X = 3.600 } , _ 1 .., G'> 
I = 74°.676 \" - ,,_ -· 

x = ,.4-_20~ } '[ = 13.49. 
I ~ d".8bl 

.Assuming in the expression for the total force-
</ = 'to + f + x d I, + y d ::u cos. L, d L and d ill, as in thr expression for X, we find: 

<f = 13.55 + 0.0451 d L - 0.00682 d 111 cos. L. 
The lines of equal total force of 13.45, 13.5, 13.55, and 13.G, pasF through tbc following positions: 

13.45 Long. 81° J,ong. 77°.5 
Lat. 39°3i1 Lat. 39°071 

1;;;,50 Long. Sl 0 Long. 77°.5 
Lat. 4oc37i Lat. 40°131 

13.55 I.ong. 81° L<mg. 77°.5 
J,at. 41°43' Lat. 41 °1!) 1 

13.60 Long. 81° Long. 77° .5 
Lat. 42°49 1 Lat. 42°251 

Long. 74° 
Lat. 39°49' 

Long. 74° 
L:i.L 40°55 1 

Long. 74° 
Lat. 42°01' 

The observed and computed values of cp at the stations where the bar and cylindf'r were employed com
pare as follows : 

Station. 

Philadelphia ___________ ... ___ .. _. i 

~~~:f:;J~n::::::::::::::::: : : : : : ' 
Homewood .......• ___ •. _ .... ____ ' 
Johnson's Tavern .... --·- ....... . 
Irwin's llfill .... _ ••. __ ...... _ .... , 
Baltimore -- - _ .... _ ... _ . _ .. - . __ . _ f 
Williamgport - ... - .•.•. - - - . - .. - . - I 
Curwinsvi!le .. _ .... _ •. _ .... _ . _ . _ . : 
Mercer_ ........ ____ ..... _ ........ _ ...... ___ I 

Erie ............................ ____ ......... ----; 
Ellicottville .•• __ ... _ •• _ .. _ •. _ ... 
BBtb ______ ···- ···--· ·-·--· -···--· 

~}~f~~d~~~~:: :::: : : :: ::::::·.::: :! 
Schenectady_ .... _ •.. _ .......... .' 
Syracuse_. __ .·---·-···-_._ - - ... . 
G£ncva -----· •• --· _ --· •.. _ .. ----1 
Niagara Falls .. _ ...••. _ .... _ .... · I 
Toronto •.••••••••••..... __ ...... 1 

I 

¢ 
observed. 

13.45 
13. 44 
13.51 
13. 49 
U.54 
13.40 
1:3. 49 
13.55 
13. 55 
13. 64 
13.57 
13. 77 
13.72 
13.47 
13.50 
13.45 
13. 61 
13.63 
J:l.64 
13.84 

The probable error of any representation is ± 0.066. 

<? 
computed. 

13. 50 
J:l. 50 
13.r.l 
13.50 
13.48 
1:3. 48 
13.46 
13.55 
I:l.53 
rn.53 
1:3. f>7 
13.59 
13,60 
13.58 
l:~. GG 
1:3. G:3 
1:3. 63 
1:3. 62 
13. 62 
l:J. 6S 

Obse1Tet1-com
putetl. 

-o.or. 
- !l.Ofi 

0.00 
- 0.01 + 0.06 
- 0.08 
+ 0.03 

().00 
+ 0.02 + 0.11 

0.00 
+ 0.18 
+ 0.12 
- 0.11 
- 0.06 
- 0.18 
- 0.02 
+ lJ.01 
+ U.02 + fJ. l!J 
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APPENDIX No. 20. 

Continuation qf tlic list ef magnetic stations and results given in Appendix No. 28, Goa.st Survey Report ef 
l8;iG, 1Yo. 24, Coast Suruy Report ef 1858, and J..To. 28, Coast Surz•cy Report ef 1860. 

205 

206 

207 

208 

210 

211 

212 

213 

214 

215 

72 (b) 

216 

Name of station. 
0 

0 
c 

"' ~ 

Date. Locality, geology, antl remarkf!5. 

---------1~--
; <l I 

1 

"' I ) o I "' I )860. 
Aulcz~vik !.•land, Lab •••. , 59 47 •. 5_ 64 W.2: 51 23.5 W. 82 l:J.3 1.696 July 16-20 Nortl1w-est side o-f Aulrzavik islnnd, near Cape 

Chudleigh. The .magnetic- station is in a di
rection 33" 571 west of south from the astro
nomical station, «rid distant from it3,251 ft:et. 
Po~ition marked by a tent pin driv~n into the 
grou rid ; overthi:m; a bottle was placed, covered 
with a heap of f'tones. The surface of the 
j!round is traven:€d by irregul3r ridgPs ofroek, 
Ttrn geological formation con5iets of ~eiss, 
with traces of sienitic rock ; portions ()f 
wluch contain garn€ts. No in(jication of the 

I 

presence of magnetic oxide of iron. 
G1mstock, N. H •••••.•••. : 43 31.1 71 21.9 10 M.l W. 75 43.6 3.401 I Jul" rn,20, 

~; Aug. 
4. 

Ma~netic !'1=tation near the summit of the rnoun
ta111, llO metre~ from the geodetic oitation, and 
itt R northwesterly direction from it. Tbe geo
logical formation of the mountain appears to 

1861, 
Troy Village, N. II .• ,.... 42 49. 7 72 10.6 9 03.3W. 74 45.7 3.575 Aug. 20-22 

1860. 
Waclmsctt, Mosil...... .. 42 29.2 : il .52.9 8 46.0W. 74 28.B 3.622 Be?t· 19-

0et. 20. 

II 23.5W. I 
10 43.5 w. 

Provincetown, Cape Cod. 42 03.2 , 70 10.8 

70 01.5 

74 09. 7 

Wdltleet, Cape Cod ...... ' 41 56.1 74 00.2 

3.656 Sept. 14-15 

3.638 Bept.12-13 

be ct1icfly fel.:;:pathie: gramte intersected by 
dykes of trap rock. At several points consid
erabJe local attraction was detected. 

Magn1~ric station nea.r the south ~ide: of•' Old 
Muster Field," in a. northerly direction from 
the Town Hall. The geological formation in 
the Yicini!y appears to be di!uvium. At the 
station at Monadnock the dip is 74~ 441 .4. 

Near the summit of the mountain, about93mc
troP.!;; in a southerly direction from the geodetic 
station. The geo:ogi-cal formatiou of the 
mountain app~nrs to- be -chiefly gneiss, with 
1mme fel~patllic granite and loosferocks of tale. 

On the western slop~ of the sand-hill~ behind 
the Pilgrim's Home; flagstaff of Town Hall 
i:i range with the northern etige of the steeple 
of the Hall. Tht! ground consists of while 
siliceous sanri, alluvium. 

The station is on the risht side of the road from 
the hotel to the harbor light, on the top oftbe 
first (l<0wer) hill,near the comer of the fence, 
and distant about 250 vards from the hotel. 
The gmund consist11 o( white sand and peb-

1 Clrn1ham LighL•, Cape 41 40.2' 69 56.6 II Jl.6 W. 73 46.2 3.744 Sept.10-11 
bles, drift, 

Thh; !Station is in range with the two lights, and 
is 1B4t feet south and a little we11t of the 
southern lil!:ht; it is also five feet north of the 

Cod. 

Bald Hill, Conn ......... . 41 58.3 ' 72 11.3 
I 

Box Hill, Conn ........... 41 47.9 72 27.0 

Sng Harbor, Long Island.. 4.0 59.9 72 17. l 
I 

\\ ... est Base, Fire Island ... 

1 

40 3-;". 8 73 12.5 

Mount Prospect, Brooklyn I 40 40.3 73 57. 7 

i ... _.L ............ / 39 45.S H 00.o 

1861. 
8 50.4 w. 73 59.0 3, 706 Sept. 16-20 

fe11ce. The ground coosi~ts of white sand 
and pebbles, drift. 

Tbe magnetic station is near the l!!iummitof Bald 
IHU, 42-2 feet in a southerly direction fro-m 
the geodHie f;lation. The geological forma
tion of tl1e hill seemi;i to be micaceous ferru
ginous p-nci8s. Dip about 100 metres north of 
the magnetic ~talion, 73" 361 • O 

8 30.4 W. 73 57.9 3. 728 Oct. 16-25 Tl1~ magnetic fltation is near the summit of the 
hill, about IR5 feet in a southwesterly dire~-

~i~J°r~~~:,f:1~ ~f()~!~i1ir1~a~~e~s I:1:eg~~:~WY 
1860. miea slate. 

827.7W. 7320,9 3.903 Sept. 4-5 Thi8 station is situated on Mulford 'B- HiH, near-
ly i11 the centre of an old redoubt of 1812. It 
is nearly in range with the old Episcopal 
churd1, and the old signal a.t Smilh,s farm. 
It i~ also nearly in range with theequare-tow
ered belfry and Cedar Island light. It is ov~r 

7 45.7 W. 73 00.'2 

644.0W. 72 4U.8 

5 24.0W. 72 05.3 

the higher of two small gnei~fl ledge.s. 
3. 900 Sept. J-2 Tbe magnetic lltatior1 is coincident with the 

west terminus cf the Fire IsJand base UtJe .. 
The ground consists of white quanz sand, 
with shells. 

4.052 Sept. 20-22 The magnetic station is on the southern corner 
of the reservoir at the outer edg<ft of the cnp
ing, and is ':ery 11;ear the place wb!'3re t_lle old 
tri.gouometnca1 Etg-nal etood. No iron m the 
immediate vicinity; the nearest iron pipes 
being 350 feet distant. The ground conealB 

4.108 T:i~ :fai:f!:J:~1:~~:!d1 o~ri~ road constructed 
Aug. 25--5!6 I: for carrving materials to tbe light-house. It 

hi on t1ie 45th aleeper from the light-bou•e 
fence, eight f-eet from· Mt. Br.awn'" fence~ 47 
feet from the south west corner t nud 67 re et 
from the southeast comer bf the fence. 
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Continuation ef tl,e iist (f nwgnctic stations and results, 4-c.-']ontinucJ . 

Name of f!tation. 

'" I L•""'""" ,_,,,..,. 

l6S(d}i L:~~~!~1u~~~1~-;;;' D. ~~cP, 

218 I Absecum Light. ........ . 

219 Apnlacl1icola, Florida •••• 

22-0 l~ufnula, Alabama •.•••••. 

221 Barkley~, PrmsaC"ola .••. 

2llil Cote DJanchc, La., .••••. 

2-23 R01is Mountain, Cal 

2"24 I Bodeg• Camp, Cal ........ 1 

. S 
;/,:. :; 
;"!l :::; 
r.i ~ ~ 
~~ ~i 0 '§:Z Date. Locality, geology, :md remarks. 

·p ~ j p 
-'""-- 11~-- __ ""_··--·---1-----1----------------

30 32.D : 74 15.3, 

38 53. I 77 00.2 

J 

74 2.J.O 
' 

29 43.2 84 59.0 

31 53.7 85 08.4 

30 24.6 ~7 12.3 

29 44.1 91 41.9 

3S 30.3 j 123 C6.2 

! 
38 18.2 i 122 59.5 

518 . .5,V. 

2 26.7 w. 

451.0W. 

6 12.0 E. 

5 12.1 E. 

6 42.2 E. 

8 21.5 E. 

1 ' 
I 

71 58.5 1 

I 
I 

I 
71 15. 9 

71 47.0 

60 19.4 

63 05.8 

60 Je.9 i 

59 08.8 

1860. 
4.156 i Aug. 21-28 

I 
4.319 Au~ 16-'24; 

>::!cpt :I.:> 26. 

4.20;j Aug. 22-23 

6.16:1 J~n. 26, 
!<'Pb. 4. 

5.736 April 10-14 

1<'61. 
6.129 Jan. 5-ll 

lf60. 
6.369 March 

1860. 
16 23.2 E. '•• •••• ••• •••• ••. Jan. 14-18 

16 18.8 E. 1 "' •••••••• : ••• • ... • JuJy ~3-27 

Th() magnetic Etalion it:: in rar.gf' with tf1e nld 
·ruckn Island hirllt-l.1011~e and the oltl Long 
B•·ach houBe; it 1~ bituated uu 1l1e tor• of !ht.: 
J:tParc;-;:t dunt' to the oh.I hou~e. and t.?3 fet:t 
c.lh:tarit. Tiie ~rouud cont-i~ts of wl11t1-; quartz. 
~arHl, with d1e;ls.. 

The i"-ttilion is in rm f'neloEec1 Int arljnining the 
:yard ot' l'oa~t~urvt·r office buildm~, Nu.5i7, 
l\cw Jersr-y avenue, on tht: west !:'lope of 
l':ipitnl H 1)1 ; tlif' >-ame tt<ll 1on ai> oeeupi(!d in 
1~.':i'J;iml 11".-59. JJipcmJuly27, l~ill: 11• I~ .:L 

In Atlar1tic rily The rn<l{!nt-'tic station i~ in 
ran~c betwt>cu the snutllWcH coruer ••f 11Je 
fence of the ti~ht liciuse lot and that pnrt of lhe 
l1~ht- h1.u"-" \11;JJ...,n• t!JP co\'Pried way from the 
het'per':-l1ou:-ol•joi11sit Jt 1~:1ife~rfrom 1J1e 
fen~c cornn and 171 feet from th(' Ji,::;ht. The 
~round cn11;.;h-t~ ot white s~a e:.:-rnd ancJ s::tn<l 
dw~es The cfli._'ct of the ca.st-1rnn \'~duding 
stairea~e iu the li~!Jt-hon~P was round insen
sible at the <fo-tcmce wh'.·rc the ~ta.tw11 i~ lo
cated. 

The rn.ar,neti(' station i~; 80.4 metre> in a \\-l"st
erly dirC'oet1oll from the g€odl::'tic station at 
A pal<-1chicola. Tlle geolr1g1cal fornrn.1 ion is 
fine whit-e 1rn11d. 

Tiu" m:tgJIPtie E=tation is n('ar th~ wr:::t :::idf' <if 
F'nr;;.Tth s:trecl. a frw metr..,~ 11ortl1 of \Va:-"11-
iugH)n :Etrl'et. ";rnd ill a point .594 uwtret" •l11e 
-l'OUth frcm the lo11giiUde !Station. The ~e·•
loµ-iC'al form11tior1 ii;. retl drlf, c<1vcred with n 
light 1<and~' ~oil to the d· p1J1 of two feet-

Tlie rrrnirneliC' ~nnion i..; .at a pniut I la nwtrc.J 
uortlinly of tile geodt'tic i-tat1011 i Harl\ Icy ~. 
•rhe g~olo,gical fo1mati()t1 ic!; tiuc white saud. 

Tl1e nmg11eti<' .\'tatiou ii:; sitm.Ht'd :Jo mettt':;'t<rni1h 
of the iteodeuc- s:tnti11n, Cute !Hauct1P, au(f 1o1 
marked by a i<()Uare post dri\•t•n in:o the 
gr11unf'f; it j~ on thP hielie"'t part of 1h~ lt11l 
on the h'!land. Tile f:=o!I eonsi1'ts of l>10\\.'ll 

eomvact clay, O\'crgrown '-\'1lli t-!hort tbick. 
gra~s 

The magnetic Hat1011 i~ ae<'UJ"a!PIJ 011 the line 
hetwt-t-n Ro!'~ Mf'uutain :ind 8.m1{•U1F1 Moun
tain fltatiow::i, and di~tanl 142 feet from tbc 
fornwr. 

'--------------'--
TIH' nrngnf tic Hiltion i,;: nn lt1t• line from ~talion 

Bodt:~,, to the ~iguat mi Hod1 2·l rock, aud is 
di>'tant 6i9 ynrdt'l from the l-011uer ~t1nion on 
th~ 1-idc of the ri:-:;:e fJnm 1he firi-t gully south 
of 1\Jr. GiJF~ hnu~e, and is alirnJt 162 n·ct 
above th<' oeca n. 

APPENDIX No. 21. 

Repo1·l on observations of the solar spots, made at the Coast Survey Office, Wa."lti11glo11, D G.,from Januw·y 
to .August, 1862, inclusive, by .As:,;·istant Chal'les A. Schott, (addilional to A]Jpendfa: No. 25, Coast Sureey 
Reportfor 1861.) 

January. February .. March. !llny. June. July. August. 
I 

---~-- -------- ---------- ------- --------

1. .................. ~:... '· .! ... ~: ...... ~:.. '6 :2 .. 2 •4 1
1 
••• ~: ...... :: ••.••• ~: •• .1. .. :: .•. i g3 

2................ 3 6 1........ . ...... .- ................................ 1 ....... r ....... . 

a................ 4 s 1 ........................ , ..••••. 14 • 7 I ....•.. I·· ....• i .... .. 
4. ••• ............ ••• ... •• I 4 14 i 5 9 I I 

::::: :::::: :::::: :::: :· :: :::: :::: 3 .••. ~ ••• :::: :::.i:::: :::>::: :::: :::: ::::i:::::::: . ::: :::: :::: :::. i :::: :::: 
~:::::::::::::::: .... ~--- ···;;··· :::::::: .... ~ ... 1 .... ~ ... :'.:::::::l::::::::j::::::: ......... :::::·:/:::::::· 6 

1::::::::::: :::::: ·::: :::. :::: :::J···;··· ... ;~··· ::~: ::: t:: :::: : .... ~-·-1-·· .... 1:::: :::· ::::: :: I::::::: ....... ······ 
ll ................................ !········ ......... 1 4 I 4 :_. ? I j........ ..·.·.·.·.·.·.1.·.·.·.·.·.·.·_ 
12 ................ , •••.•••••••••••••••••••.•••• ••••l 5 .5 ' ~ 3 3 ·····~ ••••• 

.. g. .. 
6 .... ....... 

...... . ..... 

······ 
52 

······. 5 37 

w 5 48 

w ······1······ 

' ... ~ .. 
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Report on obserratiow8 <?f the solar spots, ~c.-Continucd. 

lb62. January. April. May. June. July. Au~ust. 

13 ...................... . . . . . . . . . ~ . . . . . . . ..... ..... . 3 ll 

H ; ..... 14 ............. .. 

15 .............. .. 
1········ ..... . 

' ' . .... i······:······ ' ' , ....... ········ 
16 ............. .. 1······· ...... . • • • • .. . ! •••• - • •• I 4 13 

17 . ••••...••.••.• 

18 ................ , ....... , ....... . 
19 ................ ' ...... ' 

20 ..................... i ....... . 

3 i'"'~"' 
i 

1·:::::: :::::::r:::::: 
JO 3 .... «·•·········· 

' ' 
4 27 0 

.... ······!······ ······ 
3 
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3 
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26.... ...... ...... 3 3 5 ···- ........ ···-···· ...... ······: 3 

27 ............. . 

28 ..................... . 
29 ... ...... ..... :J 

30 ............... . 

31. ............. .. 

12 

6 14 
2 3 ....... ......... 14 ...... : ...... i'"""i···· .. 
'l . 4 15 .....•.. 1········ ........ ·········: 4 i 21 i .•••• ; .... .. 
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APPENDIX .Ko. 22. 

DEVELOPMENT OF BESSEL'S FU:S-CTIOC'T FOR THE EFFECI' m' PERIODIC FOR'::Es, FOR DURATIONS OF PERIODS 
FBEQUENTLY OCCURRING IN METEOROLOGICAL AND MAGNETICAL INVESTIGATIOXS; WITH EXAMPLES.
CO~MUNICATED BY CHARLES A. SCHOTr, ASSISTANT UNITED STATES COAST SURVEY. 

The effect of the action of periodic forces can be expressed analytically by a function of the form: 
If''= A + B 1 sin (f1 + C1 ) + B2 sin (2 e + C2) + B3 sin ( 3 e + C,) + - - - - -

where A representi'l tlrn mean amount. 
B1 B2 B:i - - - the parameter of it8 fluctuations in the principal and subordinate periods ; the period 

involving 2 H, being of half the duration of the first; that involving 3 &, of one-third the duration, &c. 
H rcprc:oents an arc proportional to the time, and inversely proportional to the length of the period; 

which is represented by 360'0. 
C 1 C2 C:; - - - are angular constants, determining the epochs of their respective fluctuations. 
'l'he frequent and easy application of this function, especially in meteorologieal and magnetical investi

gation;., a1so in tidal discussions, rcnc1e1·s it convenient to have a collection of the forms, which the general 
expression assumes for such numbers of observations in a cycle, as most frequently occur. 'I'he general 
expression for tl1c la\\' of the formation of the quantities A B1 C1 B2 C2 B3 C3 - - -, as well as a more com
plete cx1i0Rition of the function, will be found in Sir John F. ,'\T, Herschel's article, "Meteorology," in the 
Encyclopredia Britannica, (8th edition.) 

'l'hc m:1Xima and minima of the function are ohtained by differentiation, and the finding of the roots of 
the equation, 

0 = B1 cos. (A + C1) + 2 Bi cos. (2 p + C,) + 3 BJ COB. (3 (J + C,) + -
The most probable numerical values for the co-efficients A B1 0 1 B2 C2 - - - -, for twenty-four equi

distant observations, 81 82 83 84 - - - - 824 in a cycle, the same ending with 8 24, are given by the following 
formnlre: 

A = ..J-. (S1 + S2 + 83 + - - - - - - + Su.) 
12 a1 = 0.966 (S1 - 811 - 813 + 823) + 0.865 l82 - 8 10 - Su + 822) + 0.707 (S3 - 89 - 815 + ~i-) 

+ 0.500 (S, - Ss - Sie + 820) + 0.259 (S~ - 87 - 817 + 819) - 812 + Su. 
12 h1 = 0.259 (S1 + Su - 813 - 823) + 0.500 (82 + 810 - S 14 - 8 22) + 0.707 (83 + 89 - 815 - 821·) 

+ 0.866 (S4 + 88 - Sm - 82-0) + () 966 (85 + 8 1 - 811 - 8 19 ) + Ss - 818• 

B1 = 1-;;1;-+-h! and tan. 0 1 = ~ 
\! b1 
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12 ai = 0.866 (S1-Ss-87+811+813-S17-819+823) + 0.500 (82-84- Sa+ 810 + 814 - Sw - 820 +Sic) 
-86 + 812-8rn + 824· 

12 bz = 0.500 (81+Ss-87-811+813+81;-819-823) + O.SGG (S2 + S, - Sa - 810 + 814 + 8w-8:w-S22.) ~. 

12 a3= 0.707 (81-83-85 + 81+ 8g-811.:._813 + Sjf,+ s,,-Srn-821 + 823) -8. + Sn-812+ 8H;-S2n+ s,4 
12 h3 = 0.707 (81+83-8s-S1+ Su+ Su-813-Srn+ Sn+ 810-821-823) + S2-Sc +Rio-Su+ Srn-822· 

tan. C 0 = a2 
•' &,. 

12 a4 = 0.500 (81-82-84 + Ss + S1-82-S10+ Sn+ S13-814-81G + 8;, + Srn- 820 - S22 + 82:1) 

86 -89+ 812-8rn + Srn-821 + S2•· 
l2 b4 = 0.866 (81 + S2-8,-S, + S, + Sn-Srn-811 + 813 + 81,-810-Si; +Sm+ Sw-8,,,-823.) 

The next term, involving 5 e, comes riucly into usc. 
For twenty-four observations in a eye.le-for instancP, hourly obscrn1tions in the diurnal period-it has 

been found advisable to separate the ol1Rnvat.ionR into two part~, af' tl1e fnrmul:e for tw.-.111}--fimr vahw;; are 
not sufficiently convenient. Treating the bi-hourly obsen·atio118 at tlw even hours, mid thocP at tlw odd hour>'., 
separately, we obtain, also, an advantageous check on tlw final cxprc~Bion. The mo~t prob:tblc numerical 
values for the co-efficients .A B 1 C1 B2 0 2 - - -, fo1· twelve equidistant observations, S 1 S2 b:i - - - - S12 in a 
cycle, the same ending with 8 12, are given Ly the following formula;: 

.A= t':r (S1 + S2+ Sa+ - - - - - - + S12·) 
6 a 1 = 0.866 (S1 - S" -S7 + S11 ) + 0.5 (Sz - 84 - S,, + 810) - S1i + 812· 

6 b1 = 0.5 (S1 + 85 -87 -Su) + 0.86G (S2 + 84-Sa-810) + 83-89. 

B 1 = ~ a 1
2 + b1

2 and tan. C1 = ~: 
6 a2 = 0.5 (81-S2-84 + 8:; + S7-8s-S10 +Sn) -83 + 85-89 +Su. 

6 h2 = 0.866 (81 + 82-S,-8,, + 8, + SH-SlO - 811.) 

llz = J~z + hz~ tan. 0 2 = 02
-

V bi 

6 a3 = -S2 + 84-86 +Su-Sm+ S12· 
6 b3 = 81-83 + S:;-87 + 89-811. 

Ba = I a3
2 + bl tan. c3 = 03 

v b3 
The third term generally suffices. The fourth one is fouml from-

6 a 4 _.:._ 0.5 (- S1-S2-S4-Ss-So;-8c-810-S11) + 8,, +Sil+ S9 + 812· 
6 b4 = 0.866 (81-82 + 84-8:; + S, - Sa+ 810 - Su.) 

B4 :- .J a4
2 .+ bi fan. 04 = 6; 

},ctr eight equidistant observations in a cycle we have the formul<l': 

.A= l (81 + S2 + s~ + 84 + Ss + 86 + 87 + S,,.) 
4 a 1 = 0.707 (S1 - 8 0-85 + S,) - 8, +Sn. 
4 b1=0.707 (S1 + S3-85-S1) + 82-86. 

4 a2 = (- 82 + 84 - 86 + Sa.) 
4 h2 = (S1- 83 + 85- S,.) 

The next term is general1y not required. 

4 a3 = 0.707 (-81 + 83+ S;,-S7) -S. + Ss. 
4 h3 = 0.707 (S1 + 83 -85 -S7} -82 + S6. 

'l'he for:mation of B and 0 is tlie same as in tl1e preceding e11Bcs. 

30 c s 

, ....... ,i../ 
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For six equidistant observations in a cycle we have the formulre: 

A = f; (81 + 82 + 83 + s. + 8;. + 86.) 
3 a 1 = 0.5 (81 - 82 - 84 + 8 5 ) - 83 + 86. 
3 b, = 0.866 (81 + 82 - 8,- Ss.) 
3 a2 ::--= 0.!5 (- 81 - 82 - 8 4 - 8 5 ) +Sa+ 86. 
3 b2 = o.866 (81 -82 + 8. - s,.) 

The last term is not generally used. 

3 a2 = (- 81 + 82 - 8:1 + 8 4 - S;; + 8s.) 
3 b:i =O. 

B's and O's are formed as before. 
Example~: In part V of the discussion of the magnetic observations made at Girard College, Phila

delphia, under the direction of Prof. A. D. Bache, the diurnal variation of the horizontal component of the 
magnetic force, during the years 1840 to 1845, is expressed by the following scale readings. Increasing 
numbers denote decrease of force, and one diYision of the scale equals 0.0000365 parts of the force. 700 has 
been omitted from each number: 

Tiine, a. n1. !Horizontal foffe Ti111c. Horizontal fore<> Time, p.1n. Horizontal force 
H'litliug. Tt'Rding. rnuding. 

----- -----
Ii. m. d's. "· m. d's. It. m. d's. 

21. (;;··) cm.t< 9 21. 6i) 81. :i J7 21. (15 68.6 

2 21. 65 li9. J 10 21.65 8!). 1 18 21. 65 71. 6 
., ... 21.65 67.4 11 21.65 86.5 19 21.65 72.6 
4 21. 65 65.7 12 21.65 82.9 20 21.65 73.4 

5 21. 65 63. 7 l:l 21.65 76.2 21 21.65 73.5 
6 21.65 cn.9 14 21.65 69.5 22 21. 65 73.4 

7 21. G5 66. 7 15 21. 6f, (i6.5 23 21.65 72.8 

f' 21. 65 73.7 rn 21. 5;, 66.2 24 21. llfi 71.l> 

In this case tlie resnlts at the even and odd hours have different weights, and the values were separated 
iut.o two groups of 12 observations each. 

,ye have for the even hours: 8 1 =-.:. 69.1 
82 = 65.7 
S:i = 61.9 
84 = 73.7 
85 = 86.1 
s. = 82.9 

87 = 69.5 
Sa = 66.2 

89 = 71.6 
810 = 73.4 
Sn= 73.4 
812 = 71.5 

And sub~tituting thesP values in tl1e formulm for twelve observations in a cycle, as given above, we find: 

A=72.1 I a 1 =-3.S7 I a2 = + 5.08 I a:i=-1.77 I a4 =- 0.11 

whence the equation: 
I 1,1 = - 0.62 I "2 = - 5.23 I '-':i = + 3.67 I b4 = - o.s3 

1F; = 72.1 + :3.92 sin (1:1 + 260° .54') + 7.29 sin (2 8 + 135° 35'} + 4.08 ain (3 e + 334" 21') 
+ 0.84 sin (4 8 + 188°.) 

'l'he angular equivalent of 21m.65 being 5° 251, since 24 hours are represented by 3600, we can refer 
the epoch of the above equation to miclnight, by changing the angles 0 1 C2 0 3 - - • - by - 5° 251, twice 
- 50 2b', thrice - 5° 25' - - - - - and find: 

'l~; = 72.l + 3.92 sin (8 + 255° 29') + 7.29 .~in (2 8 + 124° 45') + 4.08 1in (3 (J + 318° 06') 
+ 0.84 sin (4 e + 166°.) 

In like manner, we :find for the od<l hours, where 8 1 = 69.8, 8 2 = 67.4, S 3 = 63.7, &c., the equation 
1·eferring to the epoch 23h 21 m .6!5: 

lf•;u = 72.l + 4.03 sin (8 + 249° 15') + 7.11 sin (2 e + 106'0 ,54') + 3.58 sin (3 (J + 2870 03') 
+ 0.91 sin (4 8 + 1230.) 
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Which becomes, when referred to midnight, as the epoch from w11ich the angle A count~, at the rate of 
15° an hour: 

lf1iv = 72.1 + 4.03 sin (fJ + 258° 50 1
) + 7.11 sin (2 8 + 126° 04') + 3.58 sin(~ B + 315° 48') 

+ O.!H sin (4 /1 + lGl°.) 
The values in equation 1rii have the weight 57; those' in C'ritmtion 11";.., the weight 21. The mean, by 

weights, of the two equations, furnishes the final equation: 
1/1'= 72.l + 3.95 sin (ti+ 256° 19') + 7.2:i sin (2 fJ + 125° 0;;1

) + 3.9G .vin (3 fJ + 317° 31') 

+ 0.SG sin (4 fl+ 165°,) 
which will be found to represent the observations very closely. 

Maxima or minima occur at 5ll. 55m. a. m.; at 11h. OOm. a. m.; at 157t. 35m. (p. m.,) and about 20~71. (p. m.) 
To illustrate the use of the formnl::e for eight observations in a cycle, I select an example from my dis

cussion of the meteorological observations of Captain (now Sir Leopold) l\I'Clintock in the Arctic regions in 
1857-'58-'59. 

In Baffin Bay, latitude 72°.5, longitude 65n.8 '\V., the elevating and depressing influence of t11e wind 
from different directions was found aR followF. + indicating a tPmperaturc above the mean; - below the: 
mean: 

True direction Eff~ct on 
of wind. tempernt.ure. 

N·---------·--' 
NE.-----·---
E. ------ ------' 
SE. -- --- - --- __ I 

I 
s. ------------i 
8W. ----------1 
"'-· -----------: 
NW.·---------' 

0 

- O.l-i 

+ 0. 

+ o. 1 

+ 3.0 

+ 0.4 

-- 1. 7 

- 0.9 

- 0.8 

Counting 8 from the north, in the direction E., S., &c., to 360°; putting S1 = + 0.7, 82 = + 0.1, &c., 
and working out the numerical equations according to precedh1g formul~, we find: 

If'=+ 10.5 sin (8 + 3380) + oo.s sin (2 fl+ 1730.) 
The SE. wind is, therefore, the warmest, and elevates the temperaturn 2°.2; the S,V. wind the coldest, 

and depresses the same 1°.4 
In my discussion of the tides at Van Rensselaer Harbor, North Greenland, the form of the spring-tide 

wave is represented by the following ordinates, (in feet,) for twelve phases, from trough to trough. Selecting 
six of these for our example, we have: 

Phase. Ordinate. I 

----___ I_ 

0 0. 0 So 

60 3. 9 s, 
12{) 9. 4- !:'1, 

ISO 11. 1 fh 
24{) 7. 9 s 
30{) 2. l s 

Applying the preceding formulre for six observations in a c~cle, we find: 
If!"=+ 5.73 + 5.67 sin (8 + 280°) + 0.20 sin (2 8 + 295°.) 

Which formula represents the shape of the wave at ~pring tides, the total range being then 11. l feet 
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APPEXDIX No. 23. 

DESCRIPTJO~ m' A NEW 1\IODE OF CONSTRUCTING THE AXLE m' A MAGNETIC DIPPING NEEDLE -BY 
.A88IST.AN'l' J. E. HILGARD. 

In observationR of the magnetic dip the mean result is cleared of the effects of collimation, lmlancing, 
and inllcx c1Torn, liy the invernion of the needle in its bearings, the rcvcrrnl of rolarity and the reversal of 
the circle. Tl1c eff<'ct of tlrn error~ in the figure of tho i1ivots alone i·crnains uncompcusatcd, except so 
far as the supporting on four different parts of the pivots lrns that effect. Kor can t11c agreement of the 
indications of the nePdli' in itB different po,;irioui' illcrcaRc ottr confillc1wn in 1hc absence of errors of tlrnt 
class, because they would be cornpcnsateil in the adjustment for reilucing the other errors to a minimum. 

The necessity for repeating observation~, with the uecillc resting on different portions of the pivots, has 
always liecn fr·li, not only in order to dirninate original enor~ in the figure of the pivot~, but also in order 
to recognize auil avoid the effects of minute partides of rm;t which m·e liable to be found, especially when 
the needles arc exposed to tlie >"ea air. Tlw method of cffl~cting this, proposed by J\IAYER, of balancing the 
nC'ei.llc liy means of weights, so a~ to asRurnc various inclinations, has the disadvantage not only of the 
directive force being dirniui~hcd, :·rnd tllf' vibrations sluggish in certain positions, but also of the absolute 
"trcngtlt of nwg11l'tizatio1J entering into tl1c re~ult, rendering it, IIPl"'""ary tliat tlie magne!i~rn of the neeille 
shouh1 be the same before :mil nf'tcr revcr~ing its polarity-a conilition difficult to accomplish. 

The other modes in frequent Uoi', of observing at difforent azirnut11s, fails in part, in high magnetic 
latiilude, where only a small range of the circnmfcreucc of' the }Jivots lx:comes availaLle, Gince all dips so 
ob:•e1·vec1 must be bctwcell the trui' dip a]](l 0o:i. 

In the report on the magnetic ~urw·y of the Britisl1 islanils, 1839, ~Iajor SABINE states that some needles 
were used, in whicl1 tl1c axle, instead of hcing perma11ent1y fixed to the neeillc, was Bccured in its place merely 
hy strong friction, and could h(; taken out, tnnwd a portion of a circle on its own centre of rotation, and rcplacecl, 
1lms enabling the points of the eircumforencc of tl1e axle, in contact with the supporting planes, to be varied 
in auccessive trial2. 

The plan seems to have worked wdl, but appears not to have been subsequently used. \Vhethcr this 
was owing to tl1c more perfect figure aftcrwanh given to tl1c pivots of ordinary needles, by Gambey and 
Darrow, or to some defoct in the construction of tlic revolving axles, is not uuilerstood. That principle of 
construction has, l1owcvcr, lately liecn revived, in, p<'rhaps, a somewhat novel form, by Assistant J. E. Hil
gard, and has been successfully executed by :J\fr. Wm. \<Viirdemann, on needles Nos. 1 and 3 of the dip 
circle Ko. 10. 

The axle admitR of being turned ahont itself (without being rcmovcil) in tlie brass collar or arbor, by 
meauf' of which it is attachcil to the needle. In this manner the needle may be mnde to rest on any portion 
of tlw ])ivot~, and by means of au index on the square shoulder, by which the axle is turned, and a gradua
tion on tl1c braRs collar, observations may be made in symmetrically arranged positions of the pivots. The 

axles fit elosely into these arbors, and turn smoothly, yet with very sufficient friction. 
In the pair of nc(,dles fir~t furnisl1C"d with tl1ese axles, the pivots arc not perfectly concentric with the 

axles, as is appmcnt from the suLjoined observations; but tl1at defect should disappear for each position in 
the nW"an or the revC'rsals. 'The positions markecl O upon O are those in which the balance of the needles 
was adjusted. 
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Obser·vations qf magnetie dip, witlt needles 11-0. 1 and J.Yo. 3, at tl1e Coast Sun·cv qffice, n-as!.ington city, 
September 12, 13, and 15, 18G2, by C. A. Sc11ott. 

Po8ition of Polarity of Face of circle. I 
Needle No.]. 

axis. 

marked end. ·------1-=erve<l:~ 
1 

~,:~::,:~ . Mean <lip _O_b_"er~.:~p~ --~-~~-~n_s:_l:_'.I_ 
O. i North ......... 1 E.,t •• : ........ I ;120'.1 \ ....... ' .•. ••·· ...... ··········! 

Mean dip. 

0. upon 

0. lJflOil 120. 

O. upou 240. 

0. upon 60. 

O. upon 180. 

O. upon ~00. 

0, upon o. 

o. upon 120. 

o. upon 240. 

I We~t. ..••..••. ! Hi.9 I 22.8 .•......••••.... 

South ... , .... ·j We>t...... •••. 24.9 I 22.0 ............... . 

South •••• OIH.i ::::~::::~:::~~! 70 ~~:~ i~:~:::.::: :::: •••H~~.~~~~--··: 
j West •••.•• •••· 1 4~.9 16.6 ............. .. 

•• Nort!J •••••••• ·i '\iV<!st.... ...... 71 4:1.5 rn.9 ..•............. 
, 1 Ea.st........... 49.0 ........... .•.. 71 17,8 

' North •••• •••• .j Enst..... •••••.• 71 .39.9 •••••• ..................... . 
~ ! \'Vei;;t.... .•.••. 3;).8 U9.l ••.•...•..... 

Suutl1, ••• , ••. \ \Ve:st ......... . 70 39.1 OG.B ................ . 

1 
i East .••.• ,,, ••. 

i South . • • • • .•• · 1· East ........... . 
[ West •••. ,,,,, •• 

North ••••••••• \ WC'fl.t, ••••••••• 

' i East ..•.••..... 

1''ortll ••••••••. 

1

! Ea!'t,.,, ••...•. 

\.'7e;0:t ••• , •• , •• , 

South •.•• ·····1 We~t .••.•.•••. 
East ••••••••••• 

South ••••••••. Ea.st ••••••••••. 

I West ••••••.••• 

North.,,, •••• ·1 \.Vest ••.••••••. 
East ........... . 

North ••• , •••··i East .•••••••.•• 
1 West, ......... . 

I
. South •••. ····-I we,t. ....... . 
, I East ••••••••••• 

I . I 
South ••..•••. ·1 East ............ . 

\.'\ .. est, •••••••• 

North •••••••• , I West •••••••... 
Ea.st •••••••.••. 

I 
1 

North ........ · 1 llasl. ......... . 

1

1 

St>utll ......... 

1

1 :::::::::::::: 

East •••••••••.. 

37 .u 
71 13.3 

70 ,'jJ .7 

71 16.7 
~~:2. 7 

72 0.J.3 

71 56.4 

70 42.1 

43. 7 

70 56.2 

57 .0 

71 22.1 

29.9 

71 17 .9 

J.1.0 

11.3 

24.5 

70 53.5 

71 00.9 

46.0 

58.6 

71 49.0 

44.5 

70 36.5 
40.7 

];j,Q 

11!.2 

23.7 

20.0 

71 08,U 

i 
................. ,1 

71 1:1.6 

·····-·········· 
71 21.8 I 

I 
• O O e O o o • • 0 o 0 0 o l o 0 o o 0 o O 0 I 0 ' I • I o ~ 

(19. l !· ............... i 
13.4 '· ............... 

1 
• ..... •. • • • ... ;1 11.3 I 

! .............................. ! 
i 17 6 •...•••••••••••. i 
i 19.2 : I 
1...... .... ..... •1 1s.1 I 

1 ............ ..1. ............... I 
: ................ ! 
' I •••••••••••••••• 1 

19.7 

29. 7 

.:::::::-.: :::·.', ..... ~:.~~:~ .... \ 
12.7 ! ........ ······1 
12,6 I'''' ooo• 00000 ,,I 

...•..••..•••. ! 11 12. 7 1 

RECAPITuLATJO:N". 

Septetnher 12 •• , ....... , , ............ .. 
September 13.... • ••••••••••.••.• 
Septe1nber 15 ...................... . 

Means ..................... .. 

Needle N t>. I. 

71 16.1 
15.6 
18.6 

71 16.8 

71 14 '8 

1..J •• ') 

Q.).4 

2.1.9 

71 30.9 

08.0 

71 13,6 

iO 11 .~) 

:1:.2.8 

71 33.;) 

4.),5 

71 42.1 

12.9 

Oif.5 

70 .58 0 

20. l 

W.2 

l--········ .... 
1:2, 7 

!0_8 

ff1 0 

09, l 

2.J. 8 

05.4 

j·········· .... 
. . 

71 19. 7 

71 11. 7 

71 09.1 

71 15.fi 

71 12.2 

iO .52.5 

,. ............................ .. 
72 03.2 

71 St!. 7 

71 53.~ 

.'il .4 

70 49.2 

46.4 

Cl. upon I~. 
11 o~.s 

70 55. 2 

71 48.4 

50.0 

o. upon 300. 

71 40.0 

:!3.0 

70 45.3 

49.1 

37. 7 

25.5 

, .............. . 

25.6 

22.6 

JZ.G 
11.Q 

71 at. 7 

: ................ . 
71 20.0 

71 2-1.l 

= ................ . 

71 11.8 

Q, upoH tlO, 

7C 56.l 
5[1.9 

·········· .... ; ............... . 

71 2-1.9 

27.1 

Needle No. 3. 

71 13.5 

!l'.!.4 
15.6 

71 17.2 

10.5 

ll.5 i················ 
71 11.0 

The above observations are so arranged, that ju each position we liave two results virtually deared of 
collimation, balance, and index errors, the circle having been reversed, as well as the needle inverted, for 
each state of polarity. These separate results are brought out in the column of "crossed means." "' e 8ee, 
in fact, in general, a very close agreement of the two values, while, in a few case;<, tl1crc is a considerable 
difference. This is, doubtless, to be looked upon as arising from some accidental cause, as the attachment 
of some mote to the needle, and indicates that these observations ought to be repeated. 

On ea.eh day the observations were made in three positions of the axle, and the mean, therefore, depends 
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upou twelve different portions of the cylindrical surfaces of the pivots. The individual results show wider 
differences than we should have looked for, and we believe that a more perfectly cylindrical figure of pivots 
can be attained. 

The close agrepment of the means by both needles, nevertheless, points to a compensation of errors, and 
in~pires confidence in the result. 

APPE:NDIX No. 24. 

NOTICE OF EARTHQUAKE WAVES ON THE WESTERN COAST OF THE UN'ITED STATES, ON THE 23d AND 
25th DECEMBEll, 1854. 

[Communicated to the American Association for the Advancement of Science, by .A. D. Bache, S11pcrintendcnt, under 
authority of the Treasury Department.] 

In February, 1855, I received from Lieut. W. P. '.rrowbridge, of the Corps of Engineers, assistant in 
the Coast Survey, in charge of the tidal observation on the Pacific coast, a letter calling my attention to the 
singular curvel-l traced by t11e Relf-registering tidio-gaugc at San Diego, on the 23rl and 25th of DPeernber, and 
remarking that the irregularities of the curve could not be produced by disturbances from storms, as the 
meteorological records for the whole coast showed a continuance at that time of an ordinary state of weather, 
and the length of the wave was too great to be explained by such action. "There is every reason to presume 
(he continues) that the effect was caused by a sub-marine earthquake." No shock, however, has been felt 
at San Francisco. 

"\Vhen the record sheet of the self-registering gauge at San Francisco was received, similar irregularities 
in the curves for the same days were found upon it. The sheet for Astoria presented little or no special 
irregularity. '.rhese were the only self-registering gauges actually in operation at this time. 

Waves of short period would, of course, escape detection by the ordinary hourly or half-hourly 
observations. 

About the 20th of June, we received accounts from Japan of a violent earthquake on the 23d of 
December, the notice of which was more circumstantial than usual, from the damage to ihe Russian frigate 
Diana, in the port of Simoda, on the island of Niphon, from the excessive and rapid rise and fall of the 
water. 

A detailed account of the phenomena of this earthquake, and of the rise and fall of the sea produced by 
it in different places on the coasts of the Pacific, is much to be desired, and I have thought that by the 
publication of the results obtained by the Coast Survey, the publication of official reports of the phenomena 
might be induced. Perhaps even similar observations may have been made, and these i·egisters of the self
acting tide-gauge will show what observations it is desirable to have for comparison. 

'l'hus far we are left to the public 1irintR for the information obtained,* and the different accounts are 
quite discrepant where they give details, and are usually, as intended merely for general information, too 
vague in the statements to give satisfactory means of comparison. 

A corresponjlcnt of the New York Herald, writing from Shanghae, gives the following notes, stated to 
be derived from an officeT of the frigate Diana: 

"At 9 a. m. on the 23d of December, weather clear, thermometer 720, barometer 300, a severe shock of 
an earthquake was felt on board the frigate, shaking the ship most severely. This shock lasted fnll five 
minutes, and was followed at quick intervals by rapid and severe shocks for thirty minutes." 

o Since reading this paper I have rnceiveu, through the kindness of Commodore M. C. Perry, a copy of a letter from 
Capt.a.in H . .A. A.dams, U. S. N., who visited Japan in the steamer Powhatan, to exchange ratifications of the tre&ty be
tween Japan and the United States. Captuin Adams says: "Simvda has suffered dreadfully since your visit there. On the 
23d of December there were several shocks of earthquake. The sea rose in a. wave live fathoms above Ue usual height, 
overflowing the town and carrying houses and temples before it in its retreat. When it fell, it lef~ but four feet of water 
in the harbor. It rose and sunk this way five or six times, covering the shores of the bay with the wrecks of boats, 
junks, an<l buildings. Only sixteen houses were Jen standing in the whole place. The entire coaat of .Japan seems to 
have suffered by this calamity. Yedo itself was injured, and the fine city of Osaka entirely destroyed." Captain Adams 
then gives an account of the disaster t<i the RUl!8ian frigate Diana, .A.dmira.l Pontiatine commanding, which was so injured 
in the harbor of Slmoda as to lead finally to her entire loss. 
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"At 9.30 a. m. the sea was observed washing into the bay in one immense wave, thii-ty feet high, ·with 
awful velocity; in an instant the town of Simoda was overwhelmed, and swept from its foundations." 
ii • ii ii "This advance and recession of the water occurred five times. • • * By._21t. 30m. p. m· 
all was quiet." 

A communication in the l'amc paper, purporting to give an f~xtract from the log-book of the. :Diana, 
states that-

" At a quarter past nine, without any pTeviouR indication, the shock of an eartl1quakP, which lasted two or 
three minutes, causing the vessel to shake HTY much, was felt both on deck and in the cabin; at ten o'clock a 
laTge wave was observed entering the bay. • * ii • The 1·ising and falling of the water were very 
great, the depth varying from less than eight to more than forty foet ; and these changes, at intervals o 
about five minutes, continuecl nutil noon. * "' • "' • Sc11reely had half an honr elapsed when the 
rising and falling of the water became more violent than before. Between this time and a quarter past two 
(when the agitation again became much less) the frigate was left four times on her sicle, and once while thus, 
laid in only four feet of water." 

"Continuing to decrease in violence and frequency, by three p. m. the agitation of the waier, and the 
motion of the vessel consequent thereon, were very slow. "' "' * * At this time a fresh wen wind was 
blowing, the barometer stood at 29.87, and the thermometer was 10.50 degree~ U., (about 55.63 degrees F.") 

The official report of the disaster to tl1e frigate will prolmbly contain further and more precise particulars 
of the phenomena. 

Mr. P. -VY. Graves gives in the Polynutian a notice, for wl1ich I am indebted to Mr. l\Icriam, of an 
extraordinary rise and fall of the waters at Peel's island, one of the Bonin islands, on the 23d of DPeember· 
The first Tise noticed was fifteen feet above l1igh water, followed by a fall which left the red"s entirely bare. 
The hour when this occurred is not stated. " The tide continued to rise and fall duri11g the day at intervals 
of fifteen minutes, gradually lessening until the evening." 

At Peel's island the waters rose, on the evening of tlie 25th of December, to the heigl1t of twelve feet 
I have not, however, seen any notice of an emthquakc on tlmt day. 

I present to the association a copy of the curves traced by the self-registering gauges at the CoaBt 
Survey tidal stations at San Diego, San Francisco, and Astmia, on thf' 23d and 25th of December, 1854, 
(Plate No. 50.) 

The curves, representing tides of slrnrt period, being traced upon the falling or ri8ing curve of the 
i·egular tide, their peculiarities are not so readily seen as when shown in the seeoml diagram, (l1latc -So. 50,) 

where the regnlar tidal curve iR rf'present.ed as a horizontal line. The times of the San DiPgo cmve are 
i·educed to San Francisco time. The curve at San Diego presents many minor irregularities, from the motion 
of the float not having been sufficiently checked to prevent the i·eeording of the waves caused by the wind. 

Upon a falling tide the crests of these waves will be met earlier, and the hollows later, than upon a 
horizontal surface, and the intervals from cTest to creRt, or from hollow to hollow, will be affected by the 
change of rate of fall. Upon a rising tide the reverse will occur. 

There can be no doubt that these extraonlinary rises and fall.i of the water at short intervals were produced 
by the same cause which determined the extraordinary rise and fall in the hai·bor of Sirnoda, ~n .Japan, and 
at Peel's island. 

The San }'rancisco curve presents three sets of waves of short interval. 

The first begins about 4h. 12m., and ends at 8h. 52m., the interval being 4k. 40m. The second begi111< 
at about 9lt. 35m., and ends at 13h. 45m., the interval being 471. lOm. The beginning of the third is about 
13ih., arid its end is not distinctly traceable. 

The crest of the first large wave of the three sets occurred at the respective times of 4h. 42m., 9lt. 
54m., and 14h. 17m .. giving intervals of 5h. l2m. and 41t. 23m. 

The average time of oscillation of one of the first set of waves was 35m., one of the second 3lm., and 
of one of the third about the same. The average height of tlie first set of waves was .45 of a foot on a tide 
which fell two feet, of the second .19 of a foot. ou a tide whicl1 rose three feet, of the third somewliat less 
than .10 of a foot on a tide which fell some seven feet. 'The phenomena occurred on a day wl1en the dinrnal 
inequality of the tide was very considerable. The great.est fall of the tide dnring the occurr•·uce of the 
first set of waves was .70 of a foot, and the corresponding rise .60 of a foot. In the second the correspond
ing quantities were .30 of a foot, and in the third .20 of a foot. Tlie8e waves would not have attracted 
general attention. 
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There is a general analogy in the sequence of the waves of the three sets which seems to mark them as 
helouging to a recunPnef' of the same series of phenomena. In the Diagram No. 3 A, (Plate X o. ;;o,) the 
heights of the rneccssive waves of the first set at San :Francisco arc shown by the dots joined by full lines, 
and of the second by those joined by the fine dotted line. The fu11 faint linc"1 show the heights of the first 
series at San Diego, and the broken faint lines the heights of the sccoucl. 

The heights in huudret1ths of a foot are marked at the side of the diagrurn, and those of the successive 
waves are placcll at regular intcrvalB, the waves being numbered from 0 to 7 at the top of the diagram. The 
height is the mean of the' fall from a crest to a hollow, and of the succeeding Tise from the same hollow t<l 

the next crest. The timer< of oscillation from one crc10t to the next succeeding arc placed on the same 
diagram, the times beiug ·written at the right hand, alHl the wave being designated at the lower part of the 
Diagram No. 3 B, Plate Nu. liO. The foll liuc represents the times of the firnt series at San Francisco, and 
the broken line the times of tlw second. The foll and broken faint lines n~prescnt the times of the first and 
second seriea at San l>iego. The intervals between the timH of occurrence of the crests of the successive 
·waYes in the· first and second ~nies dimini~h from 51t. lOm. to 41i. 48m. by irrcguhr diffuc)1ces. 

The effect of th{' risi11g or falling tide, upon whic.-h these waves occm, is, of course', greater in disturbing 
the heights than the times. 

The series itself looks like the result of several impulses, not of a single one, the heights rapidly 
increasing to tl1c thirll wave, then dimini~hing as if the impulse had ceased; then renewed, then ceasing, 
Icavi11g the oecillation to extingui~h itself. 

If we had a good scientific report of the facts as tllcy occurTcd at Simoda, the suldect would lose the 
conjectura1 clmracter which must otherwise bdong to it. Although we have no account of the place where 
the earthrp1ake bad its origin, the Yiolence of it~ effects in Japan, and the diminished effects at Peel's island, 
show that Japan was certainly not far from the seat of action. 

Five successive waves of considerable height m-e spoken of as having occurred at Simoda, while by the 
gauge we trace eight, of which seven arc of considerable height. The highest wave at Simoda was estimated 
at tl1irty feet, at Peel's island at fifteen fc·et. At San Francisco it was .6[) foot, and at Sau Diego in the first 
series .50 foot. 

At San Diego, the same three i:'Cries of waves arc distinctly shown. The first begins 171,. 22ni. later 
than at 8an Franci~co, correction having been made for the difforcnce of longitmk, and ends Oli,. 52m. later. 
'!'he inte1Tal is 30m. less tlmn at San l!'rnnci~cn, tl1e 0Rcillatim1 1J.,ii1g rather shorter than at the last named 
iioint. The second begin~ 011. [J4m. late1· than at San l!'ranciseo, and ends 34ni. later. The third begins 
about .54m. later tlmn at San l!'mncisco. 'l'hc average time of oecillation of the first set of waves is 31m., 
and of the secoml 29m., being re8pcctivcly 4m. and 2rn. le8s than of the correspomling series at San Francisco. 

The average height of the first waves was .17 foot lower than at San Francisco, and the second as muc11 
higher. This fact, taken with the diflercnce in the times of oscillation, leads me to suppose the difference in 
tl1c two series due to interference, which is also suggested by tlw position of San Diego, in reference to the 
islands sq>arating the Santa Barbara sound from the ocean. 

'l'l1e general arrn1ogy in tl1e succession of heights of the mean of the two series, as shown in Diagmm 
No. 3 C, and in the timcH as showu in D, of the same diagram, is very satisfactory. 

The difference in the veriods of tl1e tide at which the waves occuned would tend to cause discrepancies. 
The first >'eries occurrca on a risiug tide of four feet, while at San Francisco it WM upon a falling tide 

of two fePt. 'l'IH' second lwgan near l1igh water, and was chiefly upon a falling tide of seven feet, while at 
San Franci~co it wflR upon a rising tide of four feet. 

. The forms of some of the indivitlual wa\·1\b iu the second series at San }"'rancisco and San Diego accord 
remarkably, as tl1or>c marked 1, 3, 4, .5, and 6, when reduced to the horizontal line. 'I'hc comparison on the 
cuTve where the distortion remain!!, i,i also very instructive. The waYeB marked 1, 4, 6, and 7, are not unlike 
in the first and second set~ at San Diego. 

The observations at Snn Diego confirm, then, in general, the inferences 1kiived from those at San 
Francisco. 'l'he register nt Astoria throws no new light upon the subject. The bar at the entrance of the 
Columbia river would CXIJ!ain wl1y tl1e oscillations were lost or greatly reduced at Astoria, even if they 
arrived off the. entrance of the river. The disturLancc is marked on the rngister, but in an irregular and 
confused manner. 

It was also, apparently, p~~~d by unusual oscillations of the water. 
After allowing for'the very~ action of the float of the San Diego gauge, there appear to have been 
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indications of disturbance previous to the great earthq_ uake shocks, aud following them, OC<'l11Ti11g at interval~ 
for several days after the 23d of December. The San Franci8CCl gauge pr•~oeuts Fimilar i11c1irnti,ms. 

No special effect appear8 to have been produced upon the time or heigltt of l1igh or low water by th<J 
earthquake, which mercly caused seriei:l of oscillations upon tlic great tidal wave. 

I now proceed to draw from these results some conclusions as to the p1·ogress of the ocean wave accom
panying the cartl1quake. 

The latitudes and longitudes of th€ places referred to are as follows : 
------------------------- ----------------------

Latitude N_ Lougitude ,y, 

-------------- ----------

8an Diego_ .. -- - - .. _. --· ... ·- .. - . J 

San Francisco .. - - ... -- .. -.. - - . -. i 
Simoda ---- ...••.. ·-------·--·-·I 
------------· -----

32 42 

37 48 

34 40 

117 l:J 

12"2 26 

221 0'2 

h. m. 
'i 49 

t" 10 

14 44 

The distance from San Diego to Simoda, from theEc data, is 4,911 nautirnl miles; and from Sau Francii:oco 
to Simoda, 4,526 nautical miles. 

According to one account, the disturbance began at Sim0da at 9 a. m., or 23d llh. 44m. Greenwich 
mean time, and tl1e first great waYe half an hour after. The first disturbaucc at San :Francisco waB at 23d 
Oh. 22m., or 12k. 38m. after that at Simoda, and the first great wave at 23d 071. f52m., giving the same 
interval.* The distance and time from this account give for the rate of mntion of the wave 358 miles per 
hour, or 6.0 milee per minute. 

The second account would give for the time of transmisBion 1211. l lltn., and for tl1e rate of motion 370 
miles per hour, or 6.2 miles per minute. 

The San Diego observations give for tl1e time of transmission of the wave from Simoda to San Diego 
l4h. Om. by the first account, and 13/, .. 45m. by the second account, which combined with the clistance, gi,·e 
354 miles per hour for tl1c mean result, or, ~enRibly, the same r('sult as derived from the beginning at Sau 
Francisco. The first g;reat wave would give identi~ally the same rPrnlt. 

From the results obtained, we may determiue tl1e mean depth of the Pacific ocean in the i1ath of the 
eartlu1uake waves. 'Ve have fom1d for the rate of moti<>n from 6.0 to 6.2 mile:" i1er minute, and for the 
duration of au oscillation 35 minutes at San Francisco, aml 31 at San Diego. 'l'hi8 would give for the ]pngth 
of the wave on the San Francisco path 209 miles to 216 miles; and on tl1e San Diego path, 18:.l mile.i. 

A wave of 212 miles in length would moYe with a velocity of 6.1 miles per minute in a depth of 1,887 
fathoms, (Airy, Tides and lVarcs, Encyc. l\fotrop., p. 291. Table II;) the second acc(lnnt would give a 
depth of 2,005 fathoms. The corresponding depth on thl• San Diego path is 1,8,13 fathoms. 

'l'he disturbance of the 25th of December presents· at San Francisco three F<etf' of waves of seven each, 
aud at San Diego one set of seven, agreeing in their general features with tl1ose at San Francioco; and then 
a set of seventeen, in which, at first, intermediate w11vcs seem to b<' wanting at San Francisco, or which haYe 
no analogous oscillations there. 'The crests of the first Rrt occm-rPd at a mean about 17 minntl'"s earlier at 
San Diego than at San Francisco; the ]1eights on the a\·erage were rn·arly the t<ame, lieiiig .3fl foot at Rau 
Diego, and .44 foot at San Francisco, anrl t.lrn time of oscillation at the two places the sum<', namely, 4lm
The origin of the disturbance was probably nearer to San Diego than to San :Francisco. 

APPENDIX No. 25. 
ON THE ORIGIN, GROWTH, SUBSTRUCTURE, AND CHRONOLOGY OF THE FLORIDA REEF.-BY CAPTAIN E. 

B. HUNT, CORPS OF ENGINEERS, U. S. A. 

NEW HAVEN, CONN., ]{01,em'ber JS, 1862. 

Snt: The examination of the Florida reef, keys, and mainland by ProfPssor Agassiz in 1850-'51. (Coast 
Survey Report, 1851, Appendix No. 10,) marks an era in our knowledge of the singular geologicnl problems 
there exhibited, and eepecially of th!'ir zoological 11hases. 'l'his. exploration, made 1mdcr OoaBt Survey 

• The time ia recktn1ed for Simoda., eastward, a.nd for California, rcestu:ard, from Greenwich. 

31 c s 
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am•pices, waR amply ju~tified hy the fad tlwt tne ·Florida reef is the great American danger to navigation. 
One of the bP1<f aid8 in avoiding rrcf risks is n dear i11sight into the structure of tlie reefa and keys, and this 
can ouly n''ult from scic11tiiic re~ean!H,s, aided by the Ooa~t Survf'y ddailr~il l1ydrography, now well advanced. 
The millions of property wrecked on the reef arc in great part sacrificed to a needless ignorance of hydrogra-
11hy, reef structure, currents, winds, and even lights and beacons. Itcef pilots are not employed, and ship
master8 are so poorly supplied with precise knowled~e of the kind needetl for insuring snfo navigation amid 
these dangers, that many Wrf'ck6 reRult solely from their ignorance. Dnring the five seasons (1857-'62) in 
which I was charged with the construction of Fort Taylor, at Key "\Vest, I had good opportnnitieB for 
knowing the hi~tory of the wrceks, occurring about at the avernge rate of one a week. I am now of the 
opiniou tlrnt the lo~K of propf'rty in \\TeckA, wl1ich wnul<l he i1reve11t11ble by such accuratr, knnwfodgP ns can 
be fumbhed to navigators wl1en the Coast Surn'Y sliall have irnliliehed the complete reef hydrography, and 
its full scientific di~cus~ions of reef etructm(·, ti<lPP, currents, and wi11Js, has regularly exceeded the annual 
expense of thl· r•ntire surn·y. Many ohipma~ters iue incorrigibly ignorant, and several \l'l'ecks have, to my 
knowledge, occurr('<l by maskrn not kuowing new lights which liar1 bl'en for many months conspicuously 
advcrti~ed in all the cmtom-lrnupes and in commercial papers. Should shi11ping rnerdiants insist on having 
none hut intelligent captains, and then furnish thPm with tLe very best information concerning tlw reef 
neigbborhooa, a largp portion of the wrecks would be prcvente<l. I think the ~tuay of currents, and 
csprcialJy of airrent i:ariati.ons, in and nrnr tl1e Flmida channel, is now peculiarly needed for preventing 
"lHecks in this 1·egion. Tlw fluctuations of currents from their rnpposed normal type, certainly cause 
numerous disasters. The lack of distinct ideas a8 to the relatious between the reef and the keys, and 
igumance of the manifrst signs of proximity to tlie reef; are the real causes of many disasters. The Coast 
SurvC'y has <lone Eo much to disarm the reef of its terrors and to make known its true character, that, aside 
from my own connexion with the Coast Survey organization, it seems appropriate for me to present to you 
some Yiews on the o~igin, growth, rnbstrncture, mid chronology of the reef, which have resµlted from my 
obsc1-vatious wbih· at I~ort Taylor, ai1d which may prove a needful supplement to Prof. Agassiz's rnport. 

The grand curve of our AtlaiHic coast terminates in tl1e remarkable crc8cent of keys and rcefa which 
bPgi11s some miles 11orth of Ca1ie Floricln, and extends in a well-defined curve some two hundred and forty 
statute miles to Turtugas lrnuk. At Cape Florida its axis is north and south. In moving down the reef this 
direction revohces with tlw snn, until at 'l'ortngas it bears about 5° N. of \V. This crescent consists of a line 
of lrnyP :rnd a paralld outer liue of reds which are separated on an average between five and six miles by a 
m1viga lJle d11111nel ob8tructeil by coral bead:i. The reef terminates about opposite tlrn Marquesas, some fifty 
miles cast of Tortugas bank. Between the line of keys and the mainland of }'lorida is a body of shoal 
water, shaped much like a cornucopia, which embraces Key Biscayne bay, Card's sound, Barnes's sound, and 
the bay of Florida. 

The lirn~ from Tortugns to Cape Romano, which may be taken as the mouth of this cornucopia, is one 
hundred and twenty miles long, the deepest water on it being twenty fathoms, and all within or cast of it 
lwing ::<till "hoah~r and characte1·ized Ly singnlar ei-ermcEs of bottom. The straits of }'loricla, between the 
reef and the Cuban coast, are about a lrnndred miles wi<le, and the bottom slopes from the reef down to eight 
hundred fathom~. jn"t off the submc1·gcd cliffs of Culia. 'The one hundred fathom curve of the bottom is 
about seven mill's out from Cape :J<'loridu, and from thence to Tortugas it gradually separates further from the 
kl•ys, being there over twenty miles out. 

'l'he well·traced curve along w l1iclt this grand Ji'lorida bank thrusts itself out into the deep water of the 
. Gulf, is strikingly significant of Rome contiuuous and regular ageucy in its production. 'l'he adjacent flow 
of the Gulf Stream would, rnost. naturally, be nBsumto to govern in some way the production of this curve. 
It, hO\\"OYPr, runs ill the wroug <1i1Tction to H:rve tlii~ l'X planatory use, and it is, in fact, rarely found to run 
close in u1w11 the reef. There i,, however, an eddy counter current, intermittivg in cl1aracter and of variable 
rate; but, on the whole, a positive aud prevailing current.• At Cape FlOl'ida it is narrow and precarious; 
but it widens as it swl·eps to tJ1., west"·ard, occasionally becoming over ten miles wide at Key "\Vest, and 
twenty miles off Tortngas. It ;;ometimcs rnns over two knotR, and is a great help to ves8els bound west. 
when their masters know the reef well enough to venturn so near. There is much need of more precise 
observationti to make out the clrnrncteri~tics of this current; hut its existence and its intermitting and some
times powerful set are· facts att!'~tcd by all who know these waters thoroughly. 

------------
o See C. S. Rept., lf58, Ap, p. 32; Am. J. Sci., 1859, v. 27, p. 2!)6. 
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After careful consiJeration, I am led to a8cribe the peculiar sl1aping and growth of the Florida bank, 
including tlie keys, i·eefs, and r<ubstrncture, mainly to the sweeps of thi~ eddy counter current. Darwin, 
Dana, and Agassiz, lmv!' so fully sta1ed the zooloi!'i1·al :md 01l1<·r orilinary d"m1·11t" of n:Pf arn1 k<'y i!'rowth, 
that l need only refer to their \Yorks for ddaib.* f'p1•cial circnmstancPs, lrnwcYPr, so far modify the 
structure of tlw Florida reef that it fa not fully embraced in the priucipl('S laid down by the~c writers. It is 
not an atoll, a fringing reef, or a lmrrier reef, in the accq1ted s~~u~c· of the"e dcsig1rntio11<0; lmt it fo a reef, or 
bank, sl10oting out independently by its eud into the deqi Gulf' wat<:ri'. Such, at least, i~ tl1e Yicw to which 
I have been led by simply considering the existing agencies as actually working. 

The reef proper is the main field of coral grnwtl1. This growth is not in one compact mass, but 
in diversified coral ht'!ads, or detached masses. 'l'he bolcl slo]1C of the reef, towards the Gulf Stream, to the 
proper depth of t,rrowing coral, wliich here docs not exceed a hundred feet, and the broad top surface of the 
reef Rectinn are teeming with wli<l coralR and ~lll'll:<. The brane11ing eornh grow whr·revPr the violence of 
the sea Joes not prohibit, and where moving sand does not forbid a secure foundation for coral colonies. 

In general, wherevcer there are solid smfaces frl'e from sand and weed, and which are wai'hed by warm 
moving salt water, the coral eggs, diffused tlirnughout the reef waters, attacl1 tl1emsdn:s and grow to the 
limit of their capacity. Thus, the stones of the Fort Taylor breakwater and foundation~, palmetto 11iles, 
iron bars lost overboard, &c., have become coated with branching and solid corals, "·hose growth, between the 
date of immersion· and that of diving up, gi,-e a me11sure of coral increase. Throughout the sand-covered 
bottom, between the reefs and keys, along the sand-faced south beach slope, towards the reef, and over the 
mud botiom nortl1 of the keys, there are no living corals, except on such accidental bases 11s may occur, 11nd 
in the coral heads which have grown upon these bases. Thus, com! masses are mainly produced where the 
action of storms is most violent, and thl'y are constantly giving way before the assaults of the wanos and the 
corrosions of the numerous and active boring 8hclls. A coral maes, once broken loose, undergoes active 
attrition and disinlt:grn.tion into calcareous :sand of varying fineness. This sarnl and the accompanying 
detritus of E<hells and 'echinoderms which abounc1 intermixed witl1 the liYing coral, arc, by dcgrePs borne on 
by the waYcs towards the south beaches of the keys, where some of the sand is thrown u11on the slope of 
the beach ridge. A coral mas1<, or shell once cast loose is killed, and i.~ henceforth untiringly triturated by 
the waYes until it escapes their action, or is reduced to irnpal1mlile 11mnler. Evc1·y wave agitation of sand 
pulverizes it yet further, and brings it nearer to the consistency of the white mud which so largely prevails 
on the bank towards its northern side. There is, thus, a constant coral and shell growth, and a8 constant 
disintegration in progrc-ss. All tl1is action, however, takes place in the limited range of depth of less than a 
hundred feet, within which only can the reef-lmilding coral grow. To account for the vast underlying mass 
between this limit of depth and the deep original sea-floor, is a problem hitherto unsolved, and one which I 
hope to elucidate. 

The tidal currents set strongly across the reef, and through the channels, between the kt:ys, the flood 
running to the nortl1 anil the ebb to the south side of the key crescent. "\\'hen storms occnr th.c agitation (lf 
the wavP.s extends to the bottom over the shallower portions of t11e grand bank and stirs np the sand violently, 
'l'his causes the water to take up and maintain in mechanical suspension such finely comminuted p:irticlcs as 
have too little sinking force, rapidly to reach the bottom again. '!'he finer the particles the longer will they 
remain ms pended" and the very coarse grain" will hardly be lifted from the bottom. Between the coarsest 
and finest are grains of all intermediate sizes, and whether they will be suspended, o:r Uflt, depends on the 
violence of tl1e storm, and their interval of suspension varies wit11 their size and the violence of tl1e waves. 

It results that,11& all storms of much violence, the water over the :Florida bank becomes white with the bottom • 
deposits. In long and severe northers or gales, the water becomes almost milk white across the whole hank. 
This "white water'' is a familiar appearance, and is one of the sure signs of proximity to the reef. As 
storms subside the white sand mud is gradually thrown down, and the water clears, after a day or two, to its 

peculiarly delicate transparency. 
During the "white water" periods the flood tidal currents set the white water over the north side of 

the bank into the bay of Florida, where, by reaEon of the greater depth, the process of deposition goes on, 

and thus the floor of tbis hay has become covered with white mud, and has been brought up with a singular 

0 The Structure and Distribution of Coral Reefa, 1842, by Chas. Darwin, naturalist of the Beagle expedition, (1832-'36.) 
On Coral Reeta and Islands, by Jas. D. Dana, geologist U.S. ex. ex., (1838-'42.) 1853; and in .Am. J. Sci., 1851-'52, vols. 
11, 12, 13, 14. .Ag8E.Si..z's Report; C. S. Report, 1851; App. No. 10, and Atlantic Monthly Ma.gazine, May and June, 1862. 
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cvc1mf·ss to tl1P prPY:1ili11~ 1foptl1s. 'J'hc porfo1n of thP lmnk north of the keys is mainly composed of this 
fine rnnd, :rnrl t!H· north ~lion·~ of 1l1P k1·y> li:tYt· loug- "l1allow mntl .-lop<'"• rnrnc portion~ of which ~eem to be 
"''lidi(ring. Tiu· dib tir11· cnrri"s tlw wl1it1· wat.<T out tnwarrlR tJw Uulf l:itn·nrn, aml it iR r"cogniz1·d at 1im1•ii 
mauy mih·R 011t"id1· tlii· n·t·f. Altrrn"l tJ,.. Tortnga>', it i;; ,<onu·tirn1•f< enc01rntc1n•rl ow·r 1l1irty mil1·s ont. 'I'l1c 
eddy ('Olllltl'r cmTent "Ptti11g-, pi·rl1;i11", two k11ots tH·r hour. tn111spintR thiR whiti• >Yat.Pr and its Hnsp1•1ul<·d 
r11•tritu;: to tlw w1•stwan1 into <fo"J••·11i11g wat1•r, wl1<•n• it ha,; <•ppnrtm1ity to l"l'ltfo :tR it. go<'s, and finally 
reaches bottom Home mil1·8 weHt of itH }><>int of formatio11. One<: 011 th1' hot.tom in deq1 water, lidow the 
action of the >vaves, nothing can remoye it. Thus, we haYe in actual operation a perfect mccl1anism for 
triturating the coral mu1 shdl growths, am1 for tr:UJ~portiug thl' eonnniuutl'd products lJy wave cliHt.111l1ance, 
tidal ClllTL'11ts, a11<l tlie eddy cUITents .• to the dt·Pp wate1· furt11cr west. TlH·Be :ig<·ncic~ bciflg all unquestionably 
real, :rncl now acti>·e, I find no re:Eon to doubt llllt that tl1(•y have been the Eecnlar causes at work in extend
ing the Floriua bank by its western extremity . 

.A careful examirn1!.ion uf tlie butlomH, a~ slwwn on the several Coast Survey charts of the reef, affords 
signal confirmation of this view. The indieatiom of white mud, white Rand, coral, and broken shclle, over 

all the ~outh frontage of the Teef, half wny to CuLa, to the wrnt arounrl Tortuga;; :incl 'J'ort.uga~ bank, nnd 
OVl'r t.lu, P11tire long slOJll' by whfrh the w<•st c•nd of the Florida bank runs down into depths of a hundred 
fathoms, and of four lnrndred and sixty to the southwest, a;, also the Lottoms oYcr the bay of l<'lorida, and 
wcBtward to the hundred fathom curve, me all eousi>'tently indicative that the material of the bottom, thus 
brought to liglit, wns originally organic, and has been worn down mid transported to its present bed by some 
~1g'l'l1cics like those I have described. The entire lack of any bottoms, in the slightl'st dPgrcc tinctured with 
}Ii~"issippi mud, is a pcrfoct refutation of the viC'w presc11tm1 by Prof. Jos. Le Conte,* that the substructure 
of tl1e rt'ef, up to the depth where coral growth can begin, is a result of the deposition of llississippi sediment, 
carried across the Gulf by the Gulf cunent. I venture the assertion tliat thesr' liot.loms arc inconsistent with 
any Yiew which docs not derive them from the living coral to the cast of their present localities. Should it 
be said that these bottoms only indicate the mere surface character of the sea lied, it m:ay be replied that the 
great mass of the Lank substructure, shooting out to the west into the Gulf, and rising above the Gulf bottom 
on both side~, as is am11ly Rl1own by the HJ, 20, and 100 fathom cu1-ves around the west encl of the bank, is 
unmistakably a special formation rnbsPquent to the general shaping of the Gulf bed. The actual causes nnw 
at work in producing coral or shell materiul, and in grindiug and tran~portiug it, must necessarily result in a 
building up from tlw bottom along the line of the eddy cunent to the westward. 

Combine with thi8 tlie fact, that the moE<t effoctivro wimh aud wavros, botl1 nf trade nm] hurricane origin, 
come in upon the reef from the soutlieast, and must, tlierefore, help to transport detritus to the westward and 
northwest. :Moreover, the heavy waves which wear the front focc of the reef must work down along the 
rnuth 8lope some of the cletritus, and must thus aid in fo1·ming the actual double slope in which the bottom 
expands towarcls tlie Cuban cliff coat<t. It is unlikely tl1at t11e wave•actions extend with appreciable effect 
lwlow, from fifty to a hundred feet, and detritus, once 1ilaced below their extreme range, becomes permanently 
fixed. h is to be observed that the ve1·y zone of coral growth is that of wave agitation, and that thiR must 
prC'Vl'nt the lodgment of sand and mud on the growing coral, as, after storms, the swell will always last here 
until the waters are cleared of white mud. This may, perhaps, be quite as effective a cause as increased 
in·csRm<', in limiting the deptl1 of coral growth to about the same range as that of wave actions . 

.A careful consideration of such facts as are now asce1tained, leads me to the supposition that the growth 
of th~ line of keys and th~ line of reefii is simultaneous by their western cxtremitimi. Th!ifreef now ends 

· opposit<' tlw Marque!!as, while tl1e quicksands, Rebecca and L!a.ae ahaals. the Tortugas keys allil the Tortugas 
Lank, indicate tl1<' extension of the line of keys beyond the line of reefs to the west. It is remarkable that 
the Tortugas kc•ys arc entfrely without the soli<lificatiun so prominent at Key West. Fort Jefferson, 
resting wholly on sand foundations has settled in all it~ circuit, nnd in some portions it has gone down nearly 
a foot, showing that a deep sand bed has yielded thus much to compression. 

In tlie slieltered waters among these keys, there is an active growth of branching corals, &c., on sand 
foundations, which arc torn up by storms, and tossed on the beacl1es by the waves to such an extent as to 
afford the vast mass of concrete materials used in the masonry of Fort Jefferson. There are, however, no 
extended rock masRes, and the fierce vitality of the comls is shown in an active renewal of growth on dead 
co1·al sprigs. It is my impression that the mass of materials forming the Tortugas keys and bank bas been 

o Amer. J Sci., 1867, vol. 23, p. 46. 
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transported westward by the eddy currPnt, and nortl1 anr1 northwest hy t11r sonth and ~nut1wn"t "torm' nm1 
hurricane> wnvt's, from t11c reef nlirenst mid e:rnt of 1Uan1ue~a~. The sliaping of the Lottom im1ient(•,; this, 
m111 it i" 11p1mr1·11t that n w<'~hnin1 exkn;;im1 of tlw l'!'l'f mnt<t lir· ~low!;· taki11g pl:H•e. It woulrl tlrno apJ•em' 
th:1t. tl1e keyR, nt lr•ast i11 tl1<•ir Hllh>'tru!'lnrr>, :1rl', rntl1t·r, r1·Ht1lt:' of ilw wa~tP from thr pn·~Pnt line of r<'d

0

8, 

1lmn an originnl am! :rnt<~rior r••ef growtl1. Conrnrring \\'it.Ii ll1it< pnH'f'H:< iB the growth of coral :t>' lliJ\\' at 
'I'ortugaR, :mrl in snd1 bends and m11R;;es ns can find fom11lati01rn 011 th« f'lmil slopes of the keys. 

'l'lw solidifrcatirm of tl1e kPy~ must be a ;;low and latf'r proccoo<, nnd some thousands of years hence the 
sand masses of the Tortugas may assume an oolitic structun· liki· t.l1at now sePn at Kt>y \Y e~t.. Tht> 
calcareous mud, wl1crevcl' found, ~cenrn to be preparing for solir1ificntion, nrn1 in n single inf'tancP of hard mud 
from the eastern portion of Key \Yest, 1 oliserYed whnt <•crnld cnsily he fancied to he thP ci:-clcs of incipient 
oolitic 8Pgrrgntinn. 'l'hc crystallization of the coubtincd salt soon broke up tl1is ap1Jearnncc, and I rwvcr 
agmn obscrn'd it, though the confirmation of such an obsr'.ITation of oolite ab OYO would have great intere:'t, 
in co11sideratio11 of the vast masses of this rock in the earth's c1·ust. That tl1e finely comminuted white mud 
or mud solidifies into oolite on Key lY est, is, I think, fully slio"·n by the fossil traces of a peculiar YcgetaL];, 
scum which forms in the lagoon;;. 'l'hi,; scum, as the lagoon~ dry up, forms a leathery sheet, which is, Ly 
drying, split into piecPR, which roll up at the edg.,H, :<oml'tinw,.: with thn,c or four turns. I han'. fonlll1 tl"'~e 

rnll8 fossilized, and looking much lib· l1ones; but distinctly showing the spiral curli11g.in the section. ::\Io,;t. 
of the oolitic stone of Key \Yest ~hows. on weatheri11g its fractures, a series of thin pamllt'I edges, averaging 
perhaps, a lmlf inch apart, which, being more resisti11g, rist: on the wc;1t111·rcL1 fracture aliov" the softer pm·1s 
between. Thest> harder layers seem very lik<· fos~i1 seurn ~!wet"; hut thry n,n· foum1 in ><lone:< much uLoYe 
the prcsPnt ponds or lagoons, and it is l11trd to conc<:ive that th<'y are dtw to this origin. 

Whether n cnJcarcous rnnd heap, wholly nbnvc the water, can "nlidi(y into :rn oolit.e, if' a qncstion hard 
to answer; but it is only by such agency that I can Pxplain tlw solid mound of nearly a mik in di.imeter, 
whicl1 forrn8 the wei;t part of Key vV est, and iH whnlly eorn1wRed of oolitc. 'I'hP summit of this mound is 

about fifteen foC't above high water, and is belien·d to be the higl1cst point 011 the whole line of keys. Tho 
gale of 184G raised the water to within seven feet of the a11ex, and we can rmdily conc<·iye th:Lt, before tlw 
reef lmrrier protectt,d it, a lrnrricane might have carried up sancl to over fift~en feet above orilinary high 
water. 

The oolite, as shown in the wells of Key We«t, becomes coarf'Pr grained mu1 soft0r in t'l<'scending-. It is 
so open that the water level of the 'Yells, even in the heart of tlw key, or Jialf a mile from the sea, fJuctnates 
with the tides, following them at internils, varying n,rcnrrling to position; lmt. av<•rnging, m; nParly a:' I could 
ascertain, about three hours. 

The whole rocky mass of Kt>y 'Vest is of this oolite, tlwre being on the weathered rnrfi1c0s, and 
occasionally in thP mass, a yellowish brown crust, liard enougJ1 to receive a poliHh, all(l wmally ks~ than a 
quarter of an inch thick. Tl](' granite foundations of :Fort 'l'aylor, located 1n water of eleven fo<'t., or h·<'~, 
were laid wholly on rock which was dressed to form the U(•ds by tlie use of a diving bell. The suL1rnnine 
rock thus examined was mucl1 like the shore rock, cxcqit that the muterialR were coar~p1·, rather less compact, 
and more brecciated. Occasional shell and coral brecci11ted mosses arc found on e!torc, Lut. sud1 trncPs are 
quite rare. In removing the beach S;tnd ridge which skirted the who!" ~011tl1 shore, I found a. limited stratum 
of about six inches t11iek and a fow rods long, composed wholly of imperfoetly comrninuted J>ieces of !'mall 
branching corals, averaging about an inch long aud a third of an inch thiek. Otl1cn.visc, tbis w110lc ri<lge of 
about ninety feet wide, and from five to eight feet. thick above high water, was composed wholly of sand, 
much of which was somewhat blackened by vegetable loam from the ridge sand growth. 

It is observable that this calcareous sand is scarcely at all blown about Ly the winds. Once packed, it 
resists the blasts of northers and hurricanes so completely, tlrnt at a fow feet from the reverse slope of the 
beach ridge, we find only marl and rock. It pre8cnts a marked contrm•t in this point, with siliciou8 Lmch 
8ands, which may, as in I~rovincetown, Cape Cod, build up hill;; of a hundred feet high, or be carried for 
miles in the interior. When dry, and freshly turned up, it Llows freely; hut it seems never to be moverl Ly 
winds from the pl11ce where the sea deposited it. It is obvious that tlie sea is wasltiug away the rock along 
the south side of Key 'V\T est, while the north mud slope is being augmented. Several hunrlred fo1·t of tlie 
original south beach rock have probably been cut away. 

I am indebted to Mr. Clias. Howe, now collector at Key West, for some accou11t of an artesian wdl, 
which, in 1839-'40, he sunk to a total depth of one hundred and tliirty feet, on Indian kP,')', about eighty 
miles 1101·theast of Key West. To the depth of fifteen feet the rock was mo<ll'ratl'ly wft aml uniform. It 
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there began to be unsound, tl1e drill occasiona1Iy going down three or four feet at once. At forty-five feet a 
gravel bed of about five feet wa~ found, below 'd1ich tlie rnck l1Pcarne harder, ancl continued very solid, with 
a few interruptions of nnsomHlncss, to ninety-one feet, when another gravel bed of several feet was struck, whicl~ 
gave much trouble. l1elow thi~ the roek became exceedingly hm·cl, and wa~ "tinged with yellow specks." 
This continued to orn· lnm<lred am1 thirty feet, with 8everal interruptions, by "breaking through," the drill 
once going down five feet at on<· jump. 'l'he water injede<l to dear the lwle brought up pieces the size of 
pigeon cgg"; hut, unfortunately, tl1e specimens arc now lost. l SUJipMe, from ~h-. Howe'~ verbal account 
that all this rock was purely calcareous, and that the very bard variety, which was taken to be quartz, was a 
compact limestone, sud1 as Dana frequemly found in the l'ncific coral formations. 'l'he unsoundness would 
seem to be due to the intcn-npted nature of coral beds, whether i·n situ, or formed of coral boulders and 
sand. 

In general, the actual atructure of the. reef rncms to result mainly from three grand activities. 1st. 
The ceaseless and persistent growth of cornl animals and she lb, on every appropriate site within their proper 
range of <leptl1, temperature, and water supply, wliicl1 growth, hy secretion, separates tlrn _carbonate of lime 
from the mass of the ocean and gulf water. 2d. The untiring· action of the winds, tides, and currcntf, 
(aide<l by horing shells,) in lirPaking up, trituratiug, trauspo1 ting, and depositing the calcareous protlucts of 
tlie zoological procese. 3d. Solidification by time, prcsrnre, segregation, and, possibly, by chemical trans
formation. It is a complex prol1lem to trace the pn'cise oreratiou of these agencie8 as now at work, and 
from the p1-e~ent to pass back over tl1e past, until that time when the Florida bank did not exist, and when 
the shore, from Cape Sable to Fort Dallas, was tlie open ocean front of south Florida. It seems, however, 
not too audacious to say, that ihe agencies now at work present a genernl type of operation wl1icli require8 
but unlimited time to realize results no lesl' than the formation, not only of tlw line of keys and recfs, but 
of that immense substmctme which riReR from tlie great original plane of the gulf bed. This plane, along 
the Cuban coast, was over eight hundrc<l fathoms deep, audit could liardly liave been less than three hundre<l 
fathoms under the present Tortugas group. 

The evidence that South Florida and the base of the bank have recently urnforgone neither elevation nor 
depres~ion, to any considcrnblc extent, is quite convincing. Thern is a remarkable coincidence of general 
lc·vcl along t11e crescent of keys, and no reliable eYidence of vertical movement is found on any of them. 
Prat Tuomey fancied he saw evidence of elevation through several feet at Key Vaccas."' .Believing that he 
had mi~takcn boulders for masses in s£tu, I inquired of Assistant Hilgard, whose observations on the keys, 
during bis eurveying lubors, Lave been extensive, and he replied, that helms" never seen any coral beds 
rais(~d in situ above the water." He paid some attention to the subject, and remembers those at Key 
YaccaR, particularly, where he satisfied himself, by u8ing a crowbar, that they were boulder.s bedded in sand." 
l'rof . .Agassiz and Prof. Le Conte report the same impression. During the growth of' two lmn<lrecl and forty 
mile~ of k<'ys, there has been, then, no observable cl1ange of level. 'l'here is a dead fringing reef forming tlrn 
Punta, or weRtern angle of the entrance to Havana, which seems to have been elevated some six feet, and 
thiR is the only case of recPnt elevation in this vicinity with which I am acquainted. 

l'rof. Tuome and I>rof. Agassiz fully identify tlie formations at Fort Dallas with the rocks of the keys. 
'l'l1e former rr•ports tl1e deRceut from t1rn everglades, along the Miami river to title-water, at six to eigl1t feet,t 
and estimates the height of the ridge,_ where cut by the Miami, at twenty to thirty feet. Prof. Agassiz 
eRtimates the highest ~hore bluff in this '·icinity as not above thirteen feet. 'l'he silicious sand which caps 
tlie bearh rirlge around to Cape Sable was probably transported by the waves down the eastern coast. 
There seems ample Teason ti) suppose that the crescent from Cape Sable, through the Mangrove swamp and 
Hunting Grournh, to Fort Dallas, and thence uorth along the coast ridge, is an older reef curve, and that the 
Everglades and Lake Okeechobee were the interior Hats, analogous to Key Biscayne bay, Barnes's sound, and the 
bay of Florida. The everglades, which cover about 4,000 square miles, have a substratum of coralline limestone 
of VP,ry rough and irregular surface, which is covered by sand, silicious in part, at least, and soft mud of from 
three to ten feet d;:;ep, which covers all but a few points of tl1e limestone, and is o-vergrow~ with rank saw
grass. The water overlying this mud is about three feet deep in dry seasons, and rises after rains from two to 

o Am. J. &i., 1851, vol. 11, p. 390. 

t Assistant F. H. Gerdes, U. 8. Coast Surny, found tLo surface of the water in the everglades to be 6 feet 2§ inches above 
low-water mark at Fort D.a!lal!. See Coaat Survey Report for 1849, ·p. 47. 
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three feet. Lake Okeechobee is but a deeper extemion of the Enrgladcs, itf' depth averaging about tweln fo<'t, 
mill its area bviug uenrly ] ,200 t<•prnn' milr•s. 'l'hr· ~light eh•rnti:m of the Evrrglaae region increaoef' gradually 
to the north, and the Kissimmee riYer, which ernptiPs in tl1e north margin of Lake Okev.cholwe, ba" n southPrly 
course of near a hundred miles, with a current of half a mile to three milPs. There fa thus n very gentle 
rise throughout the peninsula, and in the general slope sweeping the uorth margin of the Gulf and the south 
Atlantic. 

'l'he exietenee of abundant coral f'o~t<ils in tl1e tertiary limestone Ftrnta of 200 to 300 feet thick, 8pread
ing from the Mississippi river around to the Cape Fear river iu Xorth C:trolina, indicates an ancient coral 
or1gm. Prof. TuomPy was led by tl1ern evidences to a special examination of the Florida reef, from which he 
concluded that a continuous process of coral growth, through geologic ages, may lrnve produced this 
immense coral limestone area. Ile agrees with Mr. Conra(l in calliug the Tampa lime8tonel" tertiary. In all this 
space of limestone strata, there is no point whose altitude approaehes to <'quality with the dqith of near a 
mile, found off tlrn Cuban coast. The whole view of tliis suhject leaTes a strong imprc13sion that no great 
changes of level have occurred during the formation period, not only of the present crescent of reefa and 
keys, and the Cape Sahle and Fort Dallas .crf'>'t><·nt, bnt even in the ancient coral ages, which produced the,. 
north peninsula and the coral limestones of the great Gulf and Atlantic slope. 

Confirmatory eYidence is found in the Bal1amas, Salt ke~·, Cnbn, and Yucatan reefa, wliich have attained 
great expansion, with but slight evidence of disturbance. There arc nowhere indications of atoll formation 
by sinking; hut Darwin (AJlpcnc1ix, p. 18G) appeals only to l'krntion, and meet~ the fact of the Fingul:ir 
coincidence of level over many disconncckd lmnks of great area in the \Yest Indies, by suppo~ing that the 
elevated rnaePes of the Lanks were uniformly washed away l>y the sea d1aing their elevation. It is very 
evident that the remarkable evenne1<s of sotrndings over these hanks is a measure of the depth to whid1 the 
destroying action of the waves extemls in tlieir sen•ral localitiPs. 'l'he enormous accnmulatim1i- 011 the 
Florida side of the Gulf Strf'um make it quite rational to suppo!'e that Salt Key Lank, for instance, may have 
resulted from a single m1elcal peak, now worn away lly the sea, which lias affonlc·d a ba8is for tlll' growth of 
a fringing mef, and for a wasting action by the waves, whence an outward expansion may lrn,·e resultctl, 
which, in the course of ages, has accumulated the larger portion of the great trunc,'ltcd cone, now rising from 
near four hundred fathoms. To what extent tlw type of action which I have supposed instrumental in 
producing the Florida bank may be applied in the explanation of othl'r cases of corn] rcefo, I am not fl ualifi<'tl 
to decide. It can hardly be supposeu that snch acute au<l philosopl1ical mind~ as Darwiu'~ :wd Dann'~ 1rnuhl 
fail to perceive or give proper weight to this familar action of a1trition, transportation, and depositi·1n. Da11a 
is very explicit in stating it, and I must, therefo1·e, suppose that a satisfactory explanation of the ~rowth of 
the Pacific coral islands demand8 vCTtical movements unlike- any exhibited iu the \Yest lndics. 

If the views presC'nted are eorrect, the cl1ronology of the reef becom<'s stnpl'ndous. Thl' most rapid 
instance of coral growth which I found on the breakwater and foundations of I<'ort Tay !or was a ;\Icandrina 
of about six inches nuliuR, whid1 was produc('il within twelve years; or the rnte wa;; a l111lf ineh i•er annum. 
Numerous specimens, derived from stones or piles, whose date~ of imm<'rsion were known, and whose surfaces 
were so rapidly coated by vegetation and corrallines that we can safely aesume the coral colonies to haYe 
been planted soon after immcrson, all indicate for the vicinity of Fort Taylor a general rate of growth le~s 
thau the above. There is no obvious reason why this rate should uot. lie ir1Pntica1 with that. on the reef 
proper, as the tidal currents supply ample moving waters, and the temperature io much the ;,ame. 

Bearing in mind that the living reef belt hardly averages a mile in width, and that thiR is rnud1 inter
rupted, while the shoal part of the bank averages between fifteen and twenty miles broad, and that this is but a 
small part of the breadth of the base of this bank on the original bottom, uside from the marl and sancl, 
contributed to the bay of Florida, we are overwhelmed with tl1e immense demand for time. \Ye ongl1t iiot 
to suppose less than three hundred fathoms of detritus built upon an average. Moreover, much of this 

calcareous material is likely to have been more than once used by the coral animals, and some must have been 
swept into the ocean waters. 

Taking the !i'ving reef at one-twentieth the breadth of the total hank, the depth of the bank at iluec lm11dreil 
fathoms, and the rate of growth at half an inch per aunum, we find, aside from other elements of protraction, 
864,000 years as the time for building the Lank, when consiclered in cross-:5ectio11. Cont'idc·ri11g the growth 
as being by the west end from Cupe }<'lorida to Tortugas bank, a great increase of time i.i et.ill d<'m:mded, so 
that we can hardly on these data diminish the chrouology of the growth of tlw present }'lorida bank even 
to a million years. Appalling as tbis estimate of time for building appears, it seems impossihlc honestly 
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to reduce it. If to this be added t11c time coneumcd in building the Cape Sable and Fort Dallas crescent, 
arnl, again, the inconceivable periods demanded in the gl'Owth of the main peninsula, and the limestone strata 
of the grnwl slo1'e of the Gulf and South At.lantic, tlw imagi11ation j, appallctl, and can only rest on limitless 
infinities. "'\Y c can, indeed, readily make an arithmetical ~pproximation to thi::; iuconceivable total. The 
nature of coral reef~ limits the grnwi11g portion to the outer reef line, and it is a liberal a!lowance if' we 
ooupposc a zone of one mile bro11d, r('gularly covered with growing surfaces. The S()lidified masses derived 
from this zone, v. herever llepusited, cannot pos:iibly increase in the whole more rapiilly than thi5 zone can 
supply the materials. If we assume these ma6ses at two hundred and fifty teet thick on thi;ir northern 
margin in Alabama, arnl eighteen lrnndrcd foet thick on the present .southern boundary, we can safely as~umc 
an average thickness of nillf: lmnd1·C'c1 feet. The length of the general line of average cross-sections of the 
growing front cannot be less than two hundred am1 fifty to three huudred miles, or, at the minimum, a 
l10rizontal growth of two 1nmdn·d aud fifty tiuu:,; th<: growiug zuue can be assumed. Taking the rate as 
before, at twenty-four years to the foot, we shall ba;·e for the total time 24 X 250 X 900 on the data as 
stated; or, we find tl1e total period of 5,400,000 years as that required for the growth of the entire coral 
lirrnestonc foundation of .Florida. 'l'hP. rate of corn] growth is #lecessarily a rigid one, scarcely subject to 
fluctuation in auy suppornLlc pe1·ioc1 of time, and the limitation of growth to an outer reef of narrow section 
i,. all<o a neccs~ity of organic habits. If, then, it lie a fact that all the limestone mass now considered is 
of coral origin, the time of corai growth Cllllll()t be rc<luccd below tl1e result given above. It is likely to be 
mucb greater, as all the element" liave been as:mmed on the side of a minimum chronology, and no allowance 
is made for growth by the west end, instead of by the front. 

The derivation of the substructurc of the bauk from coral growth makes the seemingly fonnidable 
dironology deduced hy Pro±'. Aga~siz ~hrink into insig·uificance. l1ut is this vastness of' time really increllible 1 
Docs its shock to our ideas militate against itt' reality 1 It is not the method of true 11hilosophy to belittle 
nature to our own ideal stam1ard; but it is rather our duty to seek facts, without bias or preconception· 
J,ooking tlms squarely at tl1c facts of t11e reef, in the aspect l have regarded them, tlrn aggregfltc of time given 
seems really aud truly insuflicicnt. There arc vast possibilitic;; of error in such estimates; bnt are we not 
quite as likdy to err tluough our preconcc11tions of limited chronology as by bolilly submitting to the 
guidance of estimation from actual liascs 1 

V cry respectfully, yours, &c. 
E. B. HUNT, Captain ef Engineers. 

,l'rof. A. D. BACIIR, 

S11pcri11tcnda1t Coast. Surrey, TVashington, D. C. 

APPENDIX No. 26. 
HESCLT'l m' EXPERDrE5TS FOR JlETEHMINI:\G THE LENGTH OF THE SJX-METD.E STANDARD BAR, AND 

ns HA'! E (JI<' EXPANi-ilON BY HEAT.-HEl'ORTED BY A,SISTAN'l' J. E. HILGARD. 

The unit of lcngtlr, to whiclr all distances measured in the Coast Survey are referred, is tlre French 
metre, an authentic copy of which fa preserH!d in the archives of the Coast Survey office. It is the property 
of the Amrricnn Philosophical Soci!'ty, to whom it was presented by Mr. Hassler, wl10 had received it from 
TRALLES, a member of the :French committee charged with the construction of the standa!'d weights and 
measurcR according to tl1e decimal systl>m. This metre is of iron, and was one of the twelve original bars 
used in the construction of the staudard metre by comparison with the toise, which had served as unit of 
length in the meaRurenwnt of the meridional arcs in France and Peru. It posseses all the authenticity of 
any original metre extant, bearing not only the stamp of the committee, but also the original mark ( ·: ) 
by which it was distiuguished from the othe1· bars during the operation of standarding. I~ is always desig
nntcd as tl1e committee metre. A translation by Mr. Hassler of a paper by 'l'RA LLBS, detailing the process 
of construction, is to be found in House Doc. No. 299, XXII_ Congress, 1st session. (See also Ba8e du Sya
ti!me )Jfetrique, l>y DELAMHRR.) 

Beside the committee metre, there is in tl1c coll!'ctfon of tlie Coast Survey another iron metre of Rpecial 
value, having J,een made by Ll"lluir, the artist who performed the mechanical operations in the preparation 
of the original metres. It is designated as the Lenoir metre, and has been found by accurate comparisons 
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1vith the committee metre to be shorter tlmn the latter by 0"'.0000258. Both thc~e metres h:rve the same cross
scction, being 1.133 inch wi<l<·, llIH1 0.270 inch thick; the ends are squarrd off, aud the abutting ;:urfacei' arc 
formed by the entire cross-section. 

The compensating ba,;c apparatus, UB<'d since 184.1) for the mc11surcmcnt of baec li1ws, wl1icl1 has been 
tlcscrihecl and figure<l in the CoaRt SurYcy R(•port for 18iJ4, is six mf'tres loup:, anrl as it cannot he• considered 
absolutely invariable in length, owing to some of its imrtP, on whid1 the }('n;:th <l<·pcndo, beiug liabl(' in timl' tn 
a slight wear b;y contact, it is on every occasi011, when n"Ptl in the fi.,Id, c·ompnr<"r1 with a standanl iron liar of ,-ix 
metres in length, which may be assumed as rrtainiug a uniform length, at th<· snme temperature, 80 loug as its 
figure and the polish of it" ends arc prcRCl-Yed nnchangc<l. 

In order then to refer the length of the base lines to the committee metre as unit, it i~ necessary to a~
certain with the minutest accurncy, first, the difference betw<"cn six tim<·s that unit and the ~ix-metre standard 
bar, at the temperature of melting snllw, (32° Fahr.,) at wliich the metre ha~ its st:mdard length, and secondly, 
the expansion of the starnlanl bar for every degree of temperature, in order that its true length may be known 
at the temperature at which it has been compan·d with the bast> apparatus. 

The standard six-metre bar io 1.393 inch wide, and 0.270 inch thick; tlie abntting rnrface~ are ~'luares in 
the middle of tl1e Pml sectionl', formed by cutting a1,-ay a portion from tlie witltl1 llf tlie bar on c•ach side. It 
is contained within a wooden box, auout eight inche;; square in cross-i'cction, mid is :mpportf'd u1lon rollers 
symmetrically distributed. '1'l1P ern1R projec.t 1<ligl1tly, and are con'rl'<l by Urni'~ caps 1\·hc11 tla; bLtr i:; not in 
use. 

This standard bar waR hrRt cut to fongtli in ~fan·h, 1847, prcYious tu thP nwa~Ur('mcnt of tl1P base line 
on Dauphine island, Alabama. J>reliminary comparirnns were rnacfo wit11 thr('C tirnl'8 the length of the com
mittee and Lenoir mctreB, abutted together by meanf' of tl1c mirrnnwtPr micn•~c·opco of thr, 'l'ro11ght1Jn corn-
1mring appllltatus, the whoh· apparntus bciug in melting ice, by which the standard bar was found to he 
om.0000005 shorter than that combined lc11gth. rutting for the LPnoir nwtn'. tlw Ya Tue nlinvc giYen, 1\"(' have 
as the first approximate result: • 

Rtnn<larrl =um - om.0000779. 
These comparisons 1yere mnde hy the Snpcrint<'mknt, a~siskd by :Mr. ,Tosq1h Saxton and Lieutenant 

A. A. llumphrPys, U. S. A. 'l'lic rnct.hn<l ern1lloycll, iu which the tc•rmiual linf's for optical obs<~rYations arc 
produced by placing abutting pieces against the ends of the bars, was not thought to admit of tlw greate~t 
accuracy, and the re1mlt was only consid<'red as prcliminary. 

In order to attain a greater degree of accurn<'y it wa8 proposed to eompar<> directly the l,.ngth of six 
single metres abutted together, wit.It the stanclanl bar, hy nwam nf tl1c• Saxton i1yrometer. 'J'hi,.; instrnrnf'nt is 
described in detail, and figured in the Rc:port of the Su:perinteudent of \V'<;igbts nnc1 J\leaFurcs for 185G.-(Scnate 
Ex. Doc . .r\o. 27, 34th Congress, 3d session, 1857.) It may be essPntially rlf'scrilK·d as follows: \Yhile onc end 
of the rod to be compared rests against a fixecl abutting smface, tl1e other is in contact witl1 a Bliding picc0, urged 
against it by a spiral spring; a clelicatC' chain attacherl to the t'Ii<fo pm;ses around a small llmm on the axle of 
a mirror, mounted in pivots, which reflects into a tPlC>f'cope 11laced at a diHancP oppMite to it, the graduations 
of a long scale :placed immediately liclow tl1e telescope. :Any differencp in th(' 1Pngth of the rod C<lusc;;; n mo
tion of the slide, which occasions a turning of the mirror, and a corre~poncling change of scale reading, in the 
ratio of the radius of the drum to twice the dietance of the scale from tlH' mirror. Thu~. if that diotancc i,; 
two hundred inches, and the effective radius of drnru and chain one-fifth of an inch, any change in the position 
of the slide will be reproduced two thousand fold on tlie scale. 'l'lw value of tlie scale divi6ions are deter
mined by moving the slide by means of a micrometer screw, the value of which ha,; been accurately comp:m:d 
with the standard scale, and noting the corrct<ponding change of t<calc readings. In thP experiment~ next 
described the scale was so graduated that one division corricsponded to one twenty-five thousandth part of au 
inch in the length of the rnd. 

Four additional iron metres were made by Mr. Saxton of tI1e same figure as t11e committee metre, except 
that at the ends shoulders were cut, so as to present only a square of the thickness of the bar as abuttiug sur
faces. These four bars, as well as the Lenoir metre, were compared with the committee metre Ly mean:; of 
the pyrometer, at temperatures ranging from 31°.8 to 52°.1, hy lifr. Saxton in December, 1862. .All the mc
tres being of iron, and having very nearly the same expansion, no differences depending upon tPmpcrnturc 
were apparent in the results. The observations, being combined in such a manner as to eliminate the chauge 
of temperature during the times of comparisons, give the following results in scale divisionR: 

32 c s 
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Ko. 1 =Com. metre + 3.6 prob. enor :l:: 0.23 
Ko. 2 + 2.5 0.25 
Xo. 3 - - 0.6 0.31 
Ko. 4 + 1.6 0.36 
Lenoir - 2.5.4 0.20 

Sum =-,5 Com.metres- 18.3prob.error:l::0.62 
Or the six metres combined are equal to 6 ~re - oni.0000186. 

'l.'he six metres were now placed in a wooden Lox simihu to that containing the standard bar, supported upon 
rollers at distance~ of half metres, and l1dd in contact liy spiral spTings attached to pins inserted in the top of each 
Lar near its cuds. The fixed almttiug· screw anrl mirror plate of tl1c pyrometer being·, respectively, :fixed upon 
stone piers six metres apart, in the Lase apparatus ehcd near the Coast Survey office, two trestles belonging to 
that a1iparatus were placed between them as supports for the boxes containing the ban, wl1ieh were exchanged 
as rapidly as they co11lc1 be ham1lec1. The observations were only made when the temperature was nearly 
slat.iormry, a1Hl the Revera] obBe1Tations on r~ach occasion 80 combineil, hy alternate means,· as to eliminate the 
effect of tho variation of temperature. The pyrometer being a great deal more sensitive than the thermometers 
employed, about 40 divi~iori~ corresponding to one degree of Fahrenheit, no temperature corrections derived 
from the indications of tl1ermorneters can safely be applied. Moreover, the difference of specific heat renders 
it impracticable to infer with accuracy the temperature of the iron har from that of the mercurial thermometer. 

The order of contact, which was several times changed, the range of temperature, and the results from each 
arrangement of bars, are given in the following table : 

No. of Xo. of 
set. comp. 

Orde:· of arrangement. Hange of tem- I Stund;a I Probable 
i)erature. I s11ort. .enor~ 

--------- ---- ----------------

January, 1853. - - .. - -

March, 1853. - - - - - - - . 
l\larc11, 11"!53. ___ . ___ _ 

~larch, lf'.53. - - _ .. - - -

1'1ardi. 1854----· ___ _ 

1 

2 

3 

4 

5 

27 
12 

3 

6 

18 

Com. 1. 2. 3. 4. Len----·--·----·-----

]. Corn. 2. 3. Len. 4----·--·-----------

0 u 

:{2. - 49.5 

3fi.9 - 42.9 
L Corn. 2. Ltn. 3. 4. ___ . ____ .. __ . _ .. _. 39. 8 - 51. 7 

l. 2. Corn. 3. Len. 4. _ - _. __ •. __ .• ___ . _.' 4:t 1 - 52. 9 

Com. 2. 4. 1. 3. Len._ - ______ . _______ . _ 30. 6 - 64. 

:Menn ____ ·-._--·.----_ ... ____ .. :iri. 5 - 52. 2 

i 
j Swlc div. : Scale div. 

' 5o.3 I ± . -t 
46.4 ' .7 

41. 3 1. 3 

55.6 .9 
57.8 . 8 

50.3 :l:: 2.0 

It if' :ipparent from an examination of the above results that the differences arc not owing to tempera
ture, but t-0 t11e cl1anges in the order of arrangement. Taking the mean of the five sets, without regard to the 
number of observatiDn8 taken in each, ·we finc1 the standard 50.3· scale divisions shorter than tLe six metres, 
with a i1rnbable error of :!: 2 scale divisions ; anc\ using the values previ-0usly stated we have: 

Stnudard = 6 ~l\F - om.0000697 :l:: 0.0000021. 
'.rhe cxperim<?nts were made by l\Ir. Saxton, and discussed by Mr. Hilgard, under the immediate direc

tion of the Su11erintendent. The wide range of the results of different combinations, far exceeding the un
certainties of the instntments of comparison, and of the probable irregularity of the abutting surfaces, is to be 
ascribed to tl1e insufficient meanR of seeuring the contacts, (by means ofa spring at the top of the Lars,) which 
would admit a slight shifting of the ends consequent upon the jarring to which the boxes m·c exposed in 
being lifted to and from tl1e positions in the comparing apparatus. 

It wa8 determim:d, therefore, to make still further comparisons, in which the contact of the six metres 
was !lecurcd by clarn1is, ns shown in fig. 1, plate 49. The clamping screws being of iron, no sensible differ
ence in the strain could arise from changes of temperature. Two new metres, Nos. 5 and 6, with more highly 
finil:!bed square ends, like t11oec of tl1e first four ar1ditioual ones, were substituted for the committee and Le
noir metres. Tliieir comparison with the committee metre in 1859 and 1860 gives the following result, in scale 
divisions of the pyrometer, whicl~ si?cc 185.6, repre11en.t one :fifteen-thousandth part of 8<,ll inch: 

JSo. D = 1\Ic + 2.91 div., prob. error :l:: 0.13 

No. 6 = M0 
- 3.41 :l:: 0.14, 

whence, by combining with the values of the other four bars, we have for the combined length of the six bars 
(1 + 2 + 3 + 4 + 15 + 6) = 6 M 0 + om.00000646 ± om.00000068. 



 

THE UNITED STATES COAST SURVEY. 251 

In order to expedite the comparison~, Mr. Saxton contrived a rocking:frame (fig 2) as wpport for the 
boxes containing the bars, which peTinitted them to he alternately brought into the i1yronwter-li1w with 
great facility, hy being swung or rocked on the su11porting pointE hetwcen stops so adju~te<l aE to cccure 
at once the required position. 

1'he experiments, which extemkd from January 18 to ?ifarch 28, 1860, Wf·1·e marlr- uml<•r th<• i1mm·<liat<' 
direction of Assistant J_ E_ Hilgard b;- '"· L 1\icholwn, esq., assif'ted lJy :'\Ir. Thomas :McDonnell, :'\Ir. Sax

ton making, as l1erctoforf', the changes in thP arrangement of lmn;. 'l'h<· clamp scrnYB werP rrpeatcdl,y loosr:ued 
and retightem•d in Pach order of arrangement. It was intl'uded to rnakt' the ohsPrnttion~ only uml;·r tl1t• 
favorable conditions, that the temperature f<l10ul,] he near 32c, and m·arly ~tationary, in order that the bars 
might be presumed to have the same temperature; since the standard bar, having a less cross~pection alHl thickne~s 
than the metres, would with a similar exposure dmngc its temperature more rapidly. The thermometerfl, of 
which three wcrp in each box, would serve only approximately aR guides, as preYiomly ex1Jlainec1, and the 
changes in scale readings were relied on as indications of the changes of temperature_ A large numher of 
observations were thus taken tliat are not used in obtaining the result, otherwise than as furnishing a criterion 
for those that are to he admitted, and increasing gunernl confidence in the result. 

Thus 13 sets of comparisons at increasing temperatures give a mean difference of_ __ ... 34.75 dh-. 
24 sets of comparisons at decreasing tem11eratures give a mean diffenmce of. . __ . . 41.08 

.Me,u1- - . - ... - - - - - . - - . - - - . - •.. - - .. - - - . - - ..... - - . - ... ______ ..... __ . 37.~11 

12 Rf'.ts of compari8ons at stationary temperatures givc a mean difference of_ ___ ._ 38.8.? 
The indiscriminate mean of the 49 ~ets is _____ . ______ . ____ . ____________ ... ____ . 38 8;') 

It will be obsern~d that the standard appears longer at increasing aml el101'ter at decreasing temperature~. as 
was to be expected. In discussing tlic result~ the observations were grouped Ly means of diagram:-<, exhibiting at 
once the relative changes in the hars, ;rntl the following 24 8€t" were selected as being unexceptionable as to 
change of temperature during the experiments. 'l'he reference numbers in the table are those used in the 
general abstract of the obscrvationB, which is not inserted here. 

Table qf comparisons qf standard bar wit/, six metres. 

i 
Xo. of ob- l\Ieau of Thermometer. No. of I Diff. 

set. 1 
' F-r1Tatioru;. ; ________ _ 

No. of ar
rnngeuw11t. 

Mean difference' l>y 
arnmgenwnts. 

I 

-:-1~~~~-8 -
3 I 411. :l 

](j ! 38. 1 
· 17 :m.2 
20 37. e 
22 40. 4 
23 
24 
25 
27 

29 
32 
37 
38 
39 
40 

41 

40.6 
3tl.2 

39. 1 
34.7 
:rt. 3 
42. 4 
35.6 
36.6 
40.8 
37.2 

38.9 
43 37. 7 
44 37. 4 

45 39. 3 

46 35. 8 
47 39.6 
48 39. 8 
49 40. 3 l 

---1 
Mean- 38. 58 j 

20 
!l 

6 
14 
6 
6 
6 
6 
6 
6 

6 
(i 

6 
6 
6 
6 
6 
6 

6 
6 
6 
6 
6 
6 

---------------

Bur. 

:.w. :; 
:~~- ~2 

:l4. ll 
:lJ_9 

32.5 
33.ll 
37. 3 
36.7 
:l'.!.1 

32.1 
37.1 
37.8 
39.0 
38.8 
35. '.{ 
:l."'>.5 
38-4 
42.7 
36.3 
40_ 7 
43. 8 
35.7 
36.0 
38.1 

36.7 

1\letrc~. 

() 

:m.3 
3-<. I 

31.5 
32.0 
32.S 
33.9 
:Ji.6 
36.7 
32.l 
32.0 
37.l 

38.0 
39. 1 
3t1. 0 
35.D 
;35, 6 
38. 7 
42.9 
36.5 
41- 0 

43.8 
35.8 
36.4 
38.5 

2 
2 

5 

6 
6 
7 
7 

7 

8 

8 
!) 

IO 
10 
](I 

JJ 
11 
12 
12 

12 

12 
13 
13 
13 

: ~ ---.... -. - --

} -. ---. -- . ---

} -- ---. -. -- --
) 
l f ________ .. __ _ 

J 
' ~ --. - --------
1··------------

: I 

" i ---. -----·- -
! ~ - - - . - - - - --- -

i} - -

40. o;, 

39.10 

:l!l. :10 

36.00 

42.40 

37.67 

SA.05 

1

\ ____________ :.m.uo 
:j 

I 36.8 I Menn----- :*1.F7 

--- L __________________ '·------ ------------~--
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In the prccccling table we have: 
12 Fets, \\ ith a1•p:U'ently stationary tcmpcratureF, give ........................ 38.82 

4 scti', with ~lig·htly incxcaoing· tcn111cratures, give. . . . . . . . . . . . . . . . . . . . • . . . . . 38.27 
8 t<l'ti', \Yi th t'lightly ckcn'al'iug tem1iernltirPs, gin' .......................... 38.50 

In l'acl1 sr:t the Hl\lllLcr of eompariwns i~ G, excq•I>- in tlH"eC casc·s, where it was increased without im
proving the rernlt. Ten out of thirteen different order~ of arra11gcmcnt 01" positions of the six metres are 
preserved. The ml'an temperature of the expcrimcots, which were generally made aLout eight o'clock in the 
morning and ten in the evening, is 36c.7, ranging between 32~ and 44°. 

The indiscriminate mean rliffereuce i~ ........... . 38.58 :± 0.2G 
\Vit!t the iuoLable error of :my single result ..... . 
The mean by po:'ilions i:; .................... . 
\Yith the proLable error of any ~ing1e rernlt ..... . 

:±: 1.26 
38.87 :± 0.37 

:-L 1.1 'l 
:± 0.3 'l'he wcightl'd mean of positions Leeorne,;......... 38,7 

\Yl1ir b ha:; Leen adopted. 
The valu<' of one scale divisi01t having been found, by vc1'Y careful observations, to be T<lso inch 

= 0"'.000001699, \H' haYe finally: 
Standard= :::_· (1.2.3.+:5.6) - om.00006575 ± om.oooooos1 
:!' ( 1.2.3.4.5.G) = G Jl" + om.00000646 ± om.ooOOOOG8 

Standard = G l\1." - 001 .00005929 :± 0"'.00000085 

Tl1e lnst line gives UR the n·lation of the Rix-metre Rtanrlaxd to the committee metre with a degree Qf 
}ll'Cci:'ion which apparently 1cavcs notliing- to be desireJ. 'l'he pro1ialilc crTor aiocrib<,J to it is but one t11irty _ 
thousanclth part of an inch, a11J we are safe in assumiug that it is not -actually in error by one ten-thousandth 
1iart of an inch. This conclusion i~ folly borne out l1y other experiments about to lw <letaikd. That the 
standard is app1ue11tly louger than indicated by former experiments i;; .probably tlic re cult of the more effectual 
p1anner of making the contact of the six metn·s, aud SCC'uri11g the straightness and rigidity of the combined 
bar. In all tliese experiments the standard bar was in its own Lox, auJ in every respect precisely under the 
s:nne conditions as when used in c01nparisonf\ with thf' base apparatus. 

As it Lecame n<'CPssary from time to time to take the standard bar into the field for comparison with the 
base apparatus, a copy of the same was made in February, 1855, for preservation at tlie office. This copy, or 
~tan<lard Ko. :?, iB in every respect similar to the original, ('XC('pt that it wa:< snbj0cted to a moderate process of 
an11eali11g, after being liarnnwrcd and JlLmcc1, to guard against any permanent change of ltngth from varia
tions of tem1wrature; it-has therefore a lilnish color, wliile the origim1l is of the metallic color of iron . 

.At that time the two bars were both placed in the box of tltc copy, and clamped together at onc eml, 
rc~ting on the samP rnllere. On the I.5th of Fehrunry, ] 8fi5, fifteen eomparisons were thus obtained, agreeing 
WPll with Pach other, at temperatures rnnging from 34°.5 to 41°.4, which gave standard Ko. 1 shorter than 
~ta11c1anl i'\ o. 2 Ly 0"1.0000323. 

'l'lw olisen·ations axe sufficiently accol'Clant, but as the bars were not entirely under the same conditions 
as whrn used with the base apparatus, it waE subsequently thought best to make furtlwr comparisons. Stand
axd No, 2 was therefore eompm·r,d in Maxeh, 1858, with the six metres combined, in the same manner as 
above dt·~erib\•d. am1 subHeqncntly·with ~tandard No. 1, in April, 1860. 

The former compariF011 s, con~if'ting of eighteen sets, in three different arrangements of the single metres, 
ut n mean temperature of 85°.G, giYe: 

Standard No. 2 =I (1.2.3.4.5.6) - 10.4 div.:± 0.4 
The cornparirnns of standard No. 2 with Ko. 1, comprising sixteen sets, each of six comparisons, made 

at dilforent times, but nt the comparatively high mean temperature of 48°.2, give: 
Stamla.rd No. 2 =Standard No. l + 2G.6 div. ± 0.:35, 

which, combined with the aho\·e, give~ for the difforence between tlie standard No. 1 and the six metres joined 
37.0 ;:calc divisions, while direct comparisons gave us 38.7. The outstanding difference might very properly 
be di_stributed among the three values, which would se\·erally bP. changed by only niioo part of an incl1. 
StiJI, as there is a difference of 12·~ in the tempPratun· of the comparisons, a very slight variation in the exp:m· 
11ion of the two bars would account for the difference, and it seems better for the present to adopt the results 
of the direct comparisons with the six metres, wl1ich give: 

Standard No. 1 = 6 I\1C - om.ooOO.'.i9:!9 ± om.ooooooss 
Standard No. 2 = 6 M" - om .00001767 :± 0111.00000096 
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Exprzngiou of .<larularc7 lwr.-The next pmlilcrn was to ascc'1iain hy direct expc>rirn<'nt t]1c rate of expan
;<ion of the standanl bar from 3~0 to abont 96 °, the extreme limito between whieh it i;; likely to 1w 11~ed in 
the measuremc·ni nf ba~e lirn.'~. 'l'lll' C"rmdition" to lie fulfilled are, first, tl1e cstahli,;lm1ent nf two inY,1ri,1l•le 
1inint$, by i·eforencc' to which the· eh:rngc·;; in h-11gtl1 of the liar can lie nwa~nrecl, mid whid1 mu~t not IH'. 

affected by the nniatinnB of tl'rnpcrn1i1n_. tu wlcid1 tl"· bar ii' expol'ed; and .fccondl!J, tlic maintenallC:l' and 
exact ascertainment of various tempPratnre" of the bar undl'r tri,11. 

In ordel' to attain tltc first comlition of iixer1 points of i·pforence,; the expel'inwnt:; were made (by permis
eion of the secretary) in the basement of tlte Bmithsonian 1IM3titutr~ where the tPrnpcrature is only subject to 
1>mall and grn<lual changt.'S. Large dre~;;l'tl ,;lali~ of mm-lilc, four indws tl1iek, wen• the1«• laid upon tl1P g:round. 
which was l<'Ycllcd off aecuratL•ly, without its natural condition ,being tlisturbed by packing or ramming. 
On thPse rna.rhlr~ ,;labs, alJOnt twenty foet apart., the two blocks for the support of tlw abutting screw and the 
mirror piece of the 11yromctcr were placed. Tlu-y were eigl1t inehef' high and twelve inchc,; "'l1Ull'C on the 
base, laid in a very thin layer of hyclrnnlic cement. The plates of the almtting screw and mirror piece were 
fastened by Ecrews to iilug;. of lcatl in the top of the stone block~. 

In order to control the tcrnpe1·atnre of tl1e bnr, and to measurn it by means of thermonwtcrs, it wns 
immersed in sperm oil, contained within a woockn box of ~even by eig11t indH'f in cro;o~-sPctinn, with its 
walls two inches thick, and heatecl or coolc•cl by means of hot or cold water circulating through iron pipes• 
disposed in the box as shown in fig. 0. The ~amc diagram i;hows the i·elativc positions of the 8tandarcl bar 
and the thermometers, whifo fig 5 cxhil1its tlw general arrangement of the nppnratnB. Thr· heating pipeR 
pass out at the side of the box, and are councch:cl lly piecPs of fkxi1ilr· tu lie~ with otl1cr pip<>~. well covered 
with felt, that pass into an adjoining room, whcr<' the water contained in them c:au lie hcatc·cl uy means of a 
row of gas-burners, or cooled by means of ice, or salt aml snow, in a tub, with whid1 tlwy eomrnunieatl'. Con
nected with the ~ystem of pipes is also a haucl pump, for promoting a Rtcady circuhtiou of the water. The 
connexion by flexible tubes prevents any strain on the box from expansion of thv pipe'" outRit1e, am1 the 
inside system of pipes is su8pended b:y swinging hooks, so as to movP freely under the influence of .tempera
ture. All these precautions to inRnn' ;;t;1l1ility Wt're attcnderl with a very RlltiRfactmy result. 

As seen iu the plate, there were five' tlwrmometers inserted in thP top of the hox, with the stems am! 
Rca1rs inclinccl, so aR to be easily inul. The bulhR were YC'r;" 1war tl1P. har-almnst or cplitf' iu eontact with 
it. But the faet of both the Lar and tl1cnnomctPrs bei11g immerRcd in a lnrgP quantity of fluicl, (about fifty-six 
gallons of sperm oil,) the aggregate capacity foT l1cat nf whid1 bore a very large proportion to that of the bar, 
was relied on to sccnre the rnme temperature to l·oth. 

The contact betwec•n tlu' emh uf tl1e baT alld the pyronwter was effected by means of >'mall Bteel llistons, 
one-fifth of au inch in diameter nnd three inches long, slic1ing freely in a. packiug box. aB Feen in ii:.; 4. The 
groove near the outside e11d of tlie pi,;tons pn•vents the small leakage of oil from imerforing with thC" contact· 
The pistons are held againFt the liar by means of spiral springs- 111 order to as:-i8t in estimating tlw av<'ragc 
temperature of the pistons a thermometer was imn-teil in each of the packing boxes, in contact with the piston, 
as ehown in the c.liagram. This estimation is the lc11st satisfactory part of thPse experiments, ancl altl1011gh 
the uncertainty in the results arising from that cause is very small, y<'t it wa~ thought wdl to devirn a method 
by which it could le entirely removed. This consistf in r<'pcating thP PXp<'riment;: on tlw pi~tnns alone, iu 
contact with each other, in a sl1ort box, by whicl1 the actual effl•ct upon their length of the changes of tem
perature of the oil would he aSC('rtained, and could lie clednctecl from tl1e observed effect upon bar aud pistons 

combined. 
The plans for these experiments were devised by Assistant Hilgard, and the obse1Tations were made undc>r 

his immediate direction by l\Ir. ·w. L. Nicholson, assisted nt times by lieEsrs. J. It. Gillis and T. lkDomwll. 
As the whole change of length to be observed amounted to about one-tenth of an inch, which is much 

beyond the reach of the scale, the abutting sci-ew necessmily formed the essential part. nf tl](' mt>a~urc. It. 
had been carefully compared with the standard Tl'!lughton scale, (.June 23, 1857,) aud found one turn equal 
to 0.0Hl12 inch ± 0.00004. 

The value of tlie pyrometer scale was repeatedly detrrmincd while the experiments were in prog-11'.o.o, 
and one turn of the screw was ronrnl to be e(1nal to 308.87 ± 0.35 15calc di.;vi8ion~, whcnc.._. 1 tli.-. = O.OOOOG19 
inch. 

The thermometers were made by }fr. Tagliabne in the shape shown in fig. 3. Tltc length of one degree 
Fahrenheit is about one-eighth of au inch. They were thoroughly and repentedly compared with a standard 
by Greiner, and one by Wiirdemann, both of which were tested at the freezing ancl boiling points. The latter 
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was found to require no c01Tection, and the fact being known that in its construction the uniformity of its 
calibre had lwen ast·ertainf'<l by micrometric measurement, it wai" adopted as the standard of compari::<on for 
the table of corrections to the five thermometers in oil. These corrections vary but about a fluartCT of a degree, 
and are the snmf' nt tlin extremes of the temperatures used; henee they liuve only a very slight influence on 
the rernlting rate of expansion. 

The coune of tl1e experiments was this: Afte1· reeonliug the indications of the mirror scrC\\', and the nine 
thermometers, five in the oil, two attad1et1 to piBt0118, and two on the stone blocks, the oil being at the natural 
temperatur<• of the npartment, the gas-burners were lighted under tlw pipe in the adjoining room, and t11e pump 
started. By this means t11e oil could he heatcrl about six1y dPgrc<'s in ten hour~, readings of the pyrometer 
and thermometen" being taken every half hour. 

After a high temperature of from 90° to 100° lrnd Leen reached, and maintaincil for some Lime, the 
apparatus was allowed to cool ~lowly, aud tlie readings were taken less frequently. \Vhen cooled down to the 
temperature of the room, about 46°, which rer1uired thirty-six hours, ice was introduced into tl1e tub, and the 
cold wateT cnused to circulat<' in thP pipes. ]twas found, however, tl1at the temperature could not be reduced 
below 39° by thi>! means. On one iiight, therefore, ~larch 14, 15, the windows were open!'d to allow the 
whole space to cool, Ly which means the indication,; of the pyrometer were temporarily disturbed, vitiating 
the obsern1tions from 1.Harch 13th to 16th. Snow and salt were subsequently used for cooling the water, and 
a minimum of 34° ·was thus reacl1Cd in the temperature of the oil. 

Upon the ob~crvations being graphically represented, it was seen that in the process of heating the 
thermometers went al1ead of the bar in tcrnpemture liy about half a degree in the maximum, while in the slow 
coolillg the mo~t perlecL correspondence was observed in hnth, witl1in the limits of the instrumental indications. 
The TeRults of the cooling only have, therefore, been made nsc of in deriving the rate of expansion. The use 
of tlie ascending series would not change the result, but would make it appear less certain than it really is. 
The diagram, fig. G, shows the several series of observatione:, from w l1ich the following results arc derived. 

Series A, .February 22 to February 25, expansion for 1 ° Fahr ....... _ .. _ •. _ .. __ 24.54 scale div. 
B, :February 27 to llfarch 2, expansion for 1 ° Fahr .. _ ............. _ .... 24.44 scale div. 
C, 1\farch l 6 to l\farch 20, expansion for 1 c Fahr ............. - .. - .. _. - . 24.45 scale div. 
D, .Ap1·il 3 to April G, expansion for 1° .Fahr. _ ................. _. _ .. _ -24.42 scale div. 

In the mean we have for the expansion of the six-metre standartl bar for 1° l'al1r. 24.46 scale divisions 

= 0.00003846 metres, with a probable error of about ::!:: 0.00000010 metres from all somces. Hence the 
resulting co-efficient of expansion for 1° Falu. is 0.00000641 ::!:: 0.00000002. 

In the computation of thP- foregoing results the following supposition has been made in regarrl to the 
tempcrntnre of the pistons : The average tcmpcratnre of the exposed fifth part of each pi:ston has been assumed 
tn lie the mean hetween the attached and external thermometers, and the average of the other four-fifths the 

mrnm of tbe attached and interior thermometers. This supposition may be elightly too low, but any other 
probable Rsrnmpr.ion would not sensibly vary tl1e above results. Thu:; it I1as been estimated that if we were 

assign to the pistons temperatures higl1cr by one-half the difference between the adopted ones, and those of the 
bar, a supposition certainly too higl1, the resulting change would be within tl1e pmbable error above assigned. 
The plan of measuring the expansion of the pistons indepenclcntly, above marked out, has as yet been only 
partially executed. It is designed to push it to the same degree of accuracy as the preceding experiments, in 
connexion with those on the expansion of standard No. 2, which still remain to be made. 

In order to show the stability of the apparatus, the mean readings in the scale in the several series have 
been reduced to the same temperature, with the following result: 

Series A .•......... _ .. ___ •.. _ .. _ 1731.8 LI = 0.4 

n ..... -.. -.... __ . _____ .. _ i 129.3 2.1 

c ..... -.. -. --. ---. -.. -... 1730.9 9.5 
D .. - .....•..... - .. - .. - .. _ 1733.2 1 .8 

Mean ............ _ .. _ 1731.4 1.2 

showing an average variation of only 1.2 Acale divisions, or n-koo part of an inch, during six weeks, which 

may be conceived as representing an uncertainty of one-twentieth part of a degree of the thermometer in the 
temperature a~signed. 
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In concluBion it may be stated. that from the experiments related, the length of the 1-!taudanl six-metre 
bar, at any temperature between 32° and 100°, ean be assigned in terms of the committee metre, with an 
uncertainty of less than .sic ten-thousandth part of an inch, tl1e following being the valuef' : 

Standard bar= 6 l\IC - om.0000;;929, at 32° },ahr. 
Co-efficient of expansion = 0.00000641 for each tlegree of .Fahr. 

It will be observed tl1at this rate of expansion is slightly lesf' than that mmally foum1 from cxpL·rimentA 

between 32u and 212°, which iil generally given as 0.0000067. It is posoiblc that such differences may be 
found in different pieces of iron, but the less value for the low r:rngc of temperature is quite consi~tent with 
the fact that the rate of expansion increasee with the temperature. 

APPENDIX No. 27. 
COMPARISON Ob, THE EFFECT OF AT~iOSPHEHIC MObTURE ON THE DDIENSIONS OF DIFFERENT KINDS OF 

DllA\\'lNG PAPER. 

In the Coast Survey report for 18Gl, the result of rnme cxpCTiments were giYen, showing tliat a new 
preparation of paper, called "parchment paper," rccommemled as a substitute for common drawing ]mpcr for 
maps, on account of its great ~trcngth and tlurnbility, i::; not pn;fcrable for that irnrposc, being greatly more 
affected in dimensions by atmospheric clmnges. 

New samples of parchment lrnper having been submitted, which were considered an improvement on the 
former, similar experiments were again ma(le, the details being attended to, as before, by ~lr. E. llergt'~hcimer, 
of the drawing divi8ion. 

The papers com1mrcd were common antiquarian drawing, thick r1arehment and thin parchment paper; 
each kind was cut into strips, lengthwise aud transversely, two nwtn'" in lellgth. 

The greatest change~ observed during six months are given in the following table: 

LE!\GTJIWISE STRIP~. TU .. \XSYEHSI: ~TRIPS. 

Baekcd an- Thiek l\fonth". Baekcd an- Thi<'k Months. 
1862. tiquariau. parc-h1neut. 

Thin 
parchment. J8G2. i tiquuriun. ! parcl1111(•ut. 

I 
.Millimetres. i ,'\fillimetres.: Jllil~imctrcs. ] . Jlfi/limctrcs. 

May _____ ,, .. _ .. __ 9.6 I 14.~ 19.7 ~fay ...... ·-·------! 8.!l 

June·--·- .. ------1II.l 1 15.;, 20.9 ,June.----------··- 10.:l 
JulY----- .. ··----- 6.1 7.9 7.9 July ...... -·-----·- 4.7 

.._""tfil l imctrcs. 
8.7 
fUi 
4.0 

August_ ___ -·-·-·-\ 10.9 14.1 15.3 August. __ ,----·-·- ll.t' 
Septembel' ... - - ____ 

1 

10. 1 13.1 14. 0 8cpt<'mbcr ·-- _ ___ _ __ \). 5 
October _____ . _____ 6.6 13.1 16.2 O~tober .... ----·-·- 7.4 

8.7 
8.9 
l'.7 

Means ..... -- _j 9. 0 13. 0 15. 7 ll!cam ______ ... -[ 8. 4 I_______________ -----
Ratios ....... -I 1.00 1.44 1.74 Ratios.---·--- .. ' 0.9:3 

8.1 

0.91.1 

Tl1in 
}Jltrcl1mc11t. 

JUillimelrcs . 

Ia.2 
15.0 
6.5 

l:.!. 7 

11. t3 
13.5 

12.I 

1.34 

It will be seen that the parchment papers cliange more than the backed dra.wing paper, under the same 
atmospheric influences, and unequally, while the drawing paper is acted upon nearly the saIDc in both 
directions-an important advantage, since the proportions of the map arc at least preserved, although the 
dimensions are subject to change •. 
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APPENDIX No. 28. 

Coa11t Suruey parties engaged in military departments, or on d1lty with blockading squadrons, during th,e 

working season ending witli June, 1862. 

No. _s_e_ct-io_n_. -----~~:ality. Under immediate cornmand of-1 Names of assistants and aids. _s•_r_v_ic_c_. ___ _ 

III. Aci::omnc- county, Ya ..•••.... ' Gener.al II. H. Lockwood •••••.. A. M. Harrison, nssb::tant ......•••.•••. , Topogrnphy & l1ydr0$lrapby. 

2 ] •••. do •.. Accomac county, Va .......... Gener.a] H. H. Lockwood •••.•. , Uharies Hosmer, aid .................... T<lpography •••..•.•••••••• 
' I H. W, f-lac!ie, aid .. •••• ••. •••• •••• ••• . .•••• -du •.•••••••• do ••••• 

F.A. Lucber,n1d ····••••••••••••••···· .••.•. do .•• •••••••• ••••••• 
3 >· .. do ••. Yorktown, Ya., .and the pen- General George fl. M<'Ult>llan, F. \'\.-. Uorr, sllb-a.ssistant .............. Topography ................ . 

i h1!'ula aho\•e. (Gt>1wral A A. B1Jmphreys.) J. \V. nonn, nid .••••• -···· ................ do ................. . 

4 : •••. do... Y~rf'~ r~~~J 'r.;:~,~.;~iyp~~~~~~ .Admiral L. 1\1, GJJdsOorough ... · j '6ii~~l~~~l~1~k~~~~;:t7~~:~:r.~ .. ~: ~:: Re.f~t~n;~~~:aa~:Ls :~g a~~:.: 

5 ; .... do .. 

6 .... do ... 

7 .•.• do. 

8 IV. 

9 .... do. 

v. 

II : .. .. do. 

I 
n , .. .. do. 
13 .. tio ... 

\ 

14 VI. 

15 ' VIII. 

steamer Corwin. S Jl, Minor, mnster)s: mntc ..... ••••. ••• • crews. 

Fredcrickf'burg, Va .••••• , •• 

Manassas JunC'tinn, Va.,, .... 

Po1omnc river. Mar)·}nnrl and 
V1rgiuin j 8choouer Cobll 
~11d schooner Uana. 

OrPgon inlet and N1~11o:e river, 
N. c; 8<:hom1cr UanC"rnft. 

.Beaufort hatlior, North Oaro-
lirrn; schf)oner Joseph 
Henry. 

Port Royal, 8. C., nnd flfher 
tJarOors of 8outh Caroiina, j 

anrf of Georgia i steamer : 
Bibo, ~chooner VaswcH, 
scho-oner Ar3gu. 

Bro1d and Bl·aufort riverfl, 
SkuH creck 1 and Calih'>~ll" 
t=ound, (inlnrid pa,.:sa.ge,) ~. 
C., aud ~tono river. 

fsfandii. abovt-! Beaufort, s. C .. , 
Port Roya! islam.l, :5. C .•••... ' 

Florida reefcJ and kf'y:; •••. 

W. D. Du Barry, master'~ mate .................. -•••• •••• •••••• •••••• 
W. Huttrick 1 ma~ter's rnatf! .••••••••••••.••• r·•• ...................... . 
E. L. Taylor, master':'! n1ate .•••••.•.•.....•••.••••••••...••••••••• 
E L. Brady, fin~t engineP.r ••••••••• •••• •••• •••• •••• •••• ,,, , •••••••• 
R. R. Swift, second engineer • , , , , .• , , , , •.•.• , , • • ••• , .. , .. , ... , - ••• , 

Gcnf"ral In·in McDowell, (Col. C. M. Bache, s11b-assistatJt •••••• ••••••, Topography ................ . 

Gjne~~1~~~7in~~)Dowen ...••.. I ft·.~· :~~t~~~~' a~~~~in"~i :: : :::·.::: :: ·.::: 'T"n'P~:r~j;by ~~::. ::~ :::: :::: 
I c. M. Bacl1e, sub-a~~islant ...................... do ................... . 

lly rc<1ue.st 1 f ~UYJ Department.! l'rofestoor Fairman Rogen~, act'gassistant Triangulation ............. . 
I F. P. \~lehber, sub-;issistnnt ................. clo .................. . 

I 
Charles Fe.'r.gusou, _i::ub-assistant .... ,. ••• ....... do •••••••••••••••• , •• 
Charles H.o:smer, atd, .......................... do •..••••••••••••••• 

I 
H. L. WhltlD!!.'., a~;:;i,:;:tant ..•••.••••.•.••. TOJl-Ograplly ••••.••••••••••• 
A. W. I~f)ngfellQ\'\', as~ist.ant .................. do., ................ . 

I
' John Meehan,_ sub-n~sl:s-ta.ot ••••• , •• , , ••.• , , •. do .••• •••• •••• •••••, 

I 

R. E. HRlt~r, };\lb a~s1stant .•••••• , , •••.•••••• do ••••• •••• •• ,, •••••• 
Charle,:: fln,.:rn(·r, airt ..• ,., •••-, ,, •• , •••.•••• do ••••••• ,, ••• ••• ,, , 

Gene~a.! A. E. Bur11s1de, (Gen. Henry 1\~1t~n;11,. a,!;;si,st..a_nt ................. Ilydrography ............... . 
J. G. FDster.) A i:s. W,t(b"onl1, a,sbtant. ........... / ••••. do ...•.••••••••.•.•. 

Et.11\'anl Ct1rc..lell, (lraugl1tsn1an ••••••••••• , ••••• do .•••••••••••• •••• •• 
I {J, r, IJillnway, aid•• o • •• oo o•o• o o oo o 00 o o • o • o •• do, Oooo 0040 oo•O- OoO 0 4 o 

Dy request of Nuvy Department. j AlbC"rt Bo::ichke, acting assi::-:tnnt .. • .. • • • . Hydrograpby ................. . 
j ()ilarles llPync, J,auglltiHnan •• ••, ,, •• •. , ,. , •.do.,••, ... .,, •• ,, •••,,, 
J I~. H. Court<t>nn.y~ aid •..•.•••••.•.••••••.••••• do •.•• , ............... , 

.Admiral S. F. DuPont .......... 

1 

~· O .. Boutell~, a~si~tanr, in g1m'l charge. Hydrography .............. . 
E. W11ienbucher, draughtsman ................. do .................. ,. 
Robert P!att1 executive oflice.c •••• , • , ••• , ••••• do •••• , ..... ,, ,, , ••.• , 

I f:s~~:~itc::.f:~:~;~;:::::::::::::::::::: :;::J~::::: :::::::: :::::: 
(~. L.Bixhy,;1id ....................................................... . 

Admiral S. F. DuPont ..•• •••-. W. :5. Ell wards, sub-assistant ............ llyUrograpby, .............. . 

Arlmin:i1 S. F. DuPont.... • • . . . W. H. Dennis, sub-as.~istant ............ To.pogrnphy .................. . 

G.-neral I.I. ~lt>Vens ........... f~~~.!ff~r~~~~~~H:~~?::::::~:;;::::::i::::::~~::::: ::::;:·: :::::: 
General J.M. Brannan ........ Geor~e Da.vidson, asei.£=tflr.t ......... ·····1 Dydrography ..... 4••• •••• •• 

W. B. '&lcMurtrie, draughtsman .•••••••••••••. do ......... , .••• , ••• , • 
A. Strausz:, draught~man ....................... do.··~· ................ .. 
A. R. Fau11tleroy, aid .•. , ..................... do .................... . 

g~ ~~~~~:~l~~;~~;:s~~:i~~~~::::.: ::::::: ! .~~~,r:~,~~ :·:: :::::: :::::: 
L. L. Nichol::!on,aid ............................ d-0 .................... . 
G. A. Fairfield, assistant •••••••••••••• , Ttiaugulation .............. . 
A. T. Mosrnan,aid ................................ do ..................... . 

1\lii<l!<:is~ippl river and Mobile Adm1rnl D. G Parragut, (Com F. H Gt!rdes. ns1o1istant .....••.•••••.• Triangulntion, topng-raphy, 
IMy; titeumcr Sachetn. {). D. PortP"r) J. G. Oltmanns, sub-a~i:;:isrnnt............ and hydrography ......... . 

) J. 8. Harris, acting ~:o-istant •••••• •••••.-···· •• do ••••• , ......... ,. •••• 
fl'. c. Eo\vie,aid ......................... (••••·~· ·•••••••••"•••••••• 

16 j .... do ... : Rt. Loui;;:i, l\1il-~ouri .......... ,. General H. W. Halleck ........ John MechaI1,sub-nssisrant ............. Topography .................... .. 
17 1 .... do ... St. Louis, M1i::~our~~==~C-ol.~~D. ~utts.) ........... l R. M. Bache,assirtant .... ······.···""··· ...... do ........ ~ ............. . 
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APPEXDIX Xo. ~u. 

Occupation. ef part1c.i 01t tltc Atlantic coast aud in military departments, between June and .\'01,embcr, 18G2. 

No. St!ction. Locality. U oder immediate command of-

------, 
T. Pa:o;~arnaq11octdy ba_,-, :\1aine .. ' ..••••••••.••••••••••.••••••. 

2 .... ilo .. : Co1kstof ~1aine ..•.•...•••.....••••..••••.•.••.•.••••.•• , .. 
:i .... do .. ] Fre11chn1>1H'..: hay, Maiilc ................................. .. 
4 .... do. Isle au Haut bay. :\1a1nt! .••• ,, ••••••••••••••.•••••..• - ........ . 
5 ... do.. Penobscot hny, l\1a~n~ ....................... •••• ••••••• , •••. 
H .... rlo. ~l'Pn11a11l'.:; tiarhor, &t•_, ~le ... : .•••••••.•••••••••••.••..••••••. 
7 .... do. Wi:sca:s:set bay, &.c., :\lui11t! ......................... ,, ••.••••. 

e , .... dCJ. Passa~es between ShCf'ft"COt - ................................ . 
amt Kcnn('bcc ri\Tcr-:. :\I•:, 

9 .... do. ca~eo hay, Me' (Ullpei part) ................................... . 
10 . , .. tlo.. <Jaisco Uay, Maine .•.. , .••.•..•.•..• , ..•••....•...••• , •••••. 

AE"si;,;tanL'> nnd aids. Service. 

~~~·r~ ~tr111~~~-~~11~~~~~~;!~~[. :::: :: ::::. ~~1~1~~,~~1~i~1~:: ::: : :: :: ::: : 
Ch>veJ.1nd ltoekw.P!I ..•. . .••• •.•. ••• Tnoogr:q::it1v ..•••.•••.••.. 
G. A. !"airfield, as:>btant ....••..•.••.. Trl<w1eulat10n ........... , • 
8. C. 1\fcl:\1rkle. ::-uh-a!'l:;btaut..... •• .•. Tria11gulntior.1. ••••• , ..•••••• 
C. Ftcnrus:on. !>Uh-a,:;si-:t::it,t .••••..••••.. 'l'opo!?r,.pl1v .•.•••••••••.••. 
F. 11 Gt·nl1•::-. as~i:.;ta111 ..... , •••. , •• ••• • . IJ~dru;!T<ipl1y .............. , 
<:. F'cndall, suh-a~s1:;tnnt •••••••• ····~·· •••••• do ..••••••••••••••••• 
'l'. C. /~o\\'W . .aid..... . ...•.••• , .• .. . . . . ctn. 
C.1'. la:tli·!l.1~ ::iub-a.~~i!-lrtut .••••••••••• 1-'opog1aphy •••••••••••••.•• 

A. \V. Lnngf,,!Jnw, a~sis:tant .••.•.••.••. 
Edward C(mft:IL acting a1::1::-:1.~tant. ••••••. 
I.. L. :'i."ic-hilf,oJJ.. aid ...... , ...... , .... 
J. A. ~a111µll'~ aid ..•.••..••..•.•..•. 

Tnpoi:rraph~' .............. , • 
Hydr•1:,!raplly ••••.••••••• , , 
•••.. d ................... . 
• •••• d11, .•••••••.•••••••• 

11 •... do,.. Environs of P-0rtland, Maine . For llse of Enginen dcp:1nment.: ~~-. ~~:.· 1~~,~~f;~;i\~~:::1\J'.'.~:·:::::.:: :: : : · To1m!.!rapiiical reC"on11a.i,.;.-
:-.a1~c1' • • • • • • • • • • • • • • • •.• 

12 •..• do .•. Natrt[!an!"ett bay. H. l. .•.•... Nav:i,· llcoartmP1;t ....••.•.•.••. ILL. Wnitrn!!, a~si~tant .•......••••.... 1'opntrraphr &. bydrographr. 
13 ...• tJo .•. Narn1gam!l:!ttlJay, U. !. ........ Navy yartl couuuission ........ ·:A .. \l. fJarri-on, tLs:::btaut ........ , ••••••. 

II.\\'. Boi{'he, ni1l ..................... . 
Top,1:,!raµtiy ..• ~ .. ,, . , • •• , • 
. •••. do ..•••••••.••••• ,, , • 

14 .... <lQ .•. Narnt~ansctt bay, H.. I. ........ Navy yard co1nmissiou .... ••u. 

lo 11. Coast of Coni1ecticut ...••••• 

16 • , . dv .•. : Connecticut river ........... . 

17 .... do ... ; Long Island~ N. ~· ....... .. 

18 , .... do .•. Bud::;on river, N. Y ......... . 

19 .... do ... ' Hudson river, N. Y ••.••••• , . 

20 ..•. do ... i f"orr~t of New Jer!!e)'•., ., , • , ................ , .•. , • , ••.•• , ...• 
21 .... do .•. ; Dela~111:ireriver ....••..••••. li'"orN~vy and Wa.rD...,partm~nt~ . 
2:2 Ill. , \Villrnmsport, Marylant.l ....... General W. B. 1"ranklm ........ . 

i 
23 , .... do .•. I Uladen:sburg, Mnry]arnl. •H•· Colouel J. N. MacnmU ..•..•••. 

I 
2t .... do .•. : nefenc1•sof \.\.,.a~hin~ton .•••. ' GPnf'ral J.G. H•trnanl .••..•••. 
2S ',, .. do. Fairfax county, Yirl{iuia .•••. , C'oluuel J. N. lt'facom\J •••..•••. 
26 VUI. :St. Loni:;:;, Milisoun ..•• , ....... : Colo11cl R.. O. Cutt:; •... , •••••••. 

F A L·u·\).·r, aiJ ..••.•..•.••....•••.. 
Ht?nn' !\iitclwll, a.,.1'1~ta11t ..••••••.••••.. 
C. I'. D1li·-i,v:ly 1 ai,I •..•••.••••••••••••. 
P. l .. raz;r>r.jr, atd ............ , 
:\. n lia-t'lle. ::-.u1wrintendeut .••••••••••• 
(;. \Y. Dea.11. a.;;~i:-.tnnl .•...•..•..•••••. 
I:dward Grn~dt°Allo\'I.', a"'si:,;;taut .......•. 
n. E. 11aher. :,;u\H1:;si~taut ............. . 
f\. ll. Lyaut11. uij .••••.•••• •••·•·•• .•. 
H M. lh· 'Vt~t~~, aid ..•.......•••••.•. 
\V. ~ Eilwan1~. suiJ-a~;;1stant ........... . 
F. II. Jlielz. ui<l ....................... . 

. . dn .. _. • ............ .. 
H ytlro::rafJhy .••••••. , ..... .. 
••••• rt11 .................. . 

.•••. J.,) ........ . 
Primary trian!!u:at1011, lat1-

tulh'~ nziruuth~ and m~1g 
u-etie ob,,en·atio1H .••.•.• 

'1'riauguld.tior1 •••••• ,, ,, •••• 

ILL \'Vinun_[!". :l"'i"'ii~tant ................ Topo~raptJy ••.•.•....•..•. 
J. \Y. Don11, aid ........••..•.•.••••••.•.• ,.d41, ..••••••••••••••• 
Edmund Blunt, a"~i:;tt1ut ••• , , ••••• , , • • . • Triangulation .•• u •••••• , , 

.\. •r. !\l'fo;:n1an. aid . .• •• .. . . . . • . . . •. . . ..•• do ............ , .•••... 
}\. R. l''auntieroy. :tirl. •••• ••••• •• • •••••• . ..• do ••..•.•••••..•••••• 
Jahn Me-chau, s11h-ur-::-;i.:;taut .•••• , •• •• • • Hyd.-o~raphy.. • ••••••.•• , 
\\!, \V. Harding, aid ..••.••..•.•••.•••....•. do ....•.•.•...•.•.... 
(.'. S. f-f£'i11. aid ................ _ •••••••....•• do •...•.•••••••••••• , 
Jnhn Farley~ a.s:-<i:Stant .•••••.•. ,, , ,, •••. Trinng-ulr:1tio11 .••••• ,, •••••• 
G{•or~e DHvid~on, ai:.sistant., •••.•• , • • • • H ydro_grnpl1y ..•••••...•..•. 
.l()hll MPella11, :-:ull-assi:::tant. ·~··· •.••••• Top(Jg-1aphy ••.•.••••..••••• 
c~1arlc~ llo.~u1er ..•..•.•••...••.•.••••••••.. do .••••.•••••••.••••• 
\\.-... \'\'. Harding ................... , . • . . . •••. do .................. . 
I·'. A. 1 ... uel1P-r ............................... do ...•••••••. , .••.• , 
~. 1\-~. Bact~e, ~1;1b-asi;;;i:-tant .............. Topograph~· .•••.••.....•••• 
1 . {,, Bo\'1-'H•, ~ud ..• , ......• , , •••• , ••••• , Topography .••...•• -•...... 

J G Oitrnnnni'l, sub.as.si~tant .••••••••• Toimva1•hy ................ . 
~r. \"~"'. R-obbin~ .••••••••••••••••••••••• Topogr;ipl1y ................ . 
R. M, Bache, asf:istant, ......... , , .. • • Topography .••...••••.•.••• 

AI'PEXDIX ~o. 30. 

REPORT OF ASSISTA.l"T HKSitY :'.11ITCHELL ON HYDHOG:RAPH!t' l-iUitVI·:Y~ AT onEGON INLET A-SD IN ~l:l"SE 

RIYEH, JlllLITAitY DEPAlffMENT OF NORTH CAHOLINA. 

BosTo:->, l\IA,.,s., .'fune 9, 1Sli2. 

DEAR Sm: 'l'he iustrudion~ which I rect>iveJ. from yon on thL· 25th of March last directed me to 

report to Commodore L. l\L Goldsborough, U. S. N., and ~iajor General A. E. Burnside, L'. S. A., for thP 
execution of certain hydrographi.c surwys in the military department of Xorth Carolina. 1 accordingly 
proceeded to Hampton roads and communicated with the flag-officer, from whom I received an ori1e1· on 
Captain Rowan, commanding the naYal fleet in that department, for the captured steamer Albemarle, to be 
used for hydrographic purposes at Oregon inlet. 

By the first transport I left for Hatteras inlet, and thence went directly to Newbern. whPr<>, 'll·itl10t1t 

delay, I reported to the commanding general, and pre5ented my order to Captain Rowan. 
Greatly to my disnppointment, I fom1d that the steamer .Albemarle lay at the bottom of the 1'tCtMe 

river, having been run down by a large vessel a tew days before my arrival. I wa~, however, assured that. 
after several days' delay, I could be furnished with another Fteamer suitable for my work, but that circmn· 

i!tances prevented her immediate delivery into my l1ands. 

33 cs 
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Against all delays I had been eRpecially cautioned by yourself and the flag-officer. I therefore lmd 
recourse to other expedients suggested in your instructions. I went on board of the Coast Survey schooner 
l3:mcroft, then in charge of Assi~tant A. S. ,,~adsworth, and requested the use of his vessel and his own 
co-operation in our enterpl'i;;e. l\lr. 'V ads worth, with his wonted zeal and spirit. at once assented, and united 
liis party "'ith my own. 

T fouud tl1c l:hncroft in good order, aud as wdl allapted for my work as any sailing vessel. Her boats, 

however, wc1·e quite unsuited for sounding among breakern, and I was obliged to apply to Brigadier General 
Foster, military govl'rnor of Newbern, for the use of one of the life-boats. The cheerfulness with which 
the governor rnpvlieil this and other wants of my party convinced me tlmt he still retained that lively interest 
in the Coast Survey ·which characterized his cm1rRe while attached to our service year;; ago. 

Thus, ha11pily sped by fortune, we left Newbern for the scene of our work, without delay. 
Ou our way up the sound, we nm in over the Hatteras swash and loaded up the schooner wit11 spar 

buoys and sinkers, in order tl1at we might possess the means of marking out all the channels and shoals as 
fast as we rnrveyed them. 

On reaching Oregon inlet, April 14, our first care wns to make a hasty examination of the whole ground 
and write out a sketch of the inlet and swash, setting forth such prominent facts relative to the depths of the 
channels and the dangers of the bar as should enable tl1e military and uaval authorities to decide upon the 
usicfulness of tllis aven uc. 

Having sent off several copies of this sketch, we at once applied ourselves to the systematic survey of 
tl1c outer bar and approaches. By the 27th of the month we had sounded out the bar and lower clrnnnels of 
the inlet, anrl placed tlJTee buoys in prnpeT positions for guiding vessels in from sea. 'V c had also set up 
ranges on s]wre, which were unmistakable, and sent to the commanding general full and complete sailing 
directions for entering the basin from the ocean. 

For the swash no sailing dirpctions could possibly be written; the channel being some five miles in length, 
and very tortuous. This portion of our survey was exceedingly slow and tedious. We could work, accurately, 
only about the time of slack water, and even at such times the gusts of wind and tho frec1uent grounding of 
the boat caused us to lose many lines. Among such rapid tidal currents a nanow channel can only be 
developed by running a multitude of short lines and coming to anchor, for the determination of position, at 
each change of course. 

Stakes had been placed upon the swaRh by one of the goYemment pilots before our arrival; but their 
number and po~itions had to be changed somewhat, as our survey defined the course of the ch1tnnels. We 
placed a striped buoy to mark the approach to the swash from the sound side, and erected a conspicuous 
tripod at the entrance to the slue-way. 

In forwarding 1he chart of Oregon inlet, I must call your attention to the movements of the beaclH1s aud 
shoals, whicl1 have taken place since our previous survey. Wl1ile, upon the one hand, the opening through 
tlic beach of Bodie's island has 8hifted to the southward, you will observe, upon the other, that the channel 
over the bar has moved in the opposite direction ; that it now opens to the northward, instead of leading out 
to the southeast, as formm·ly. 'l'he reason why thi:1 channel is uow more shallow than fonnm·ly is obviously 
to be found in this unfayorable cliange of the course. 

From considerable experience in the study of waves upon the open coast, I have come' to the conclusion 
that there is everywhere a prc1:all'nt, if not a permanent, angle at which the larger class of swells or rollers 
strike the general shore-line. I have observed, also, that the current flowing from an inlet is broken up or 
turned aside by coming in direct collision with the waves of the oc<ian, so that the stream inclines to escape 
along the trough of the sea, or in its wake. 

In the bend below Cape Hatteras, where the "ground swell," propagated from the northeastward, drives 
obliquely upon the coast, the outflowing stream from an inlet may pursue almo8t a direct path, and yet find 
jts way along the trough of the sea, ".eceiving no sudden check from the waves; but preserving for a gradual 
decline its scouring power, it may sweep its burden of sand far out from the coast, and distribute it uniformly 
over a great area.• 

The conditions at Hatteras inlet are favorable for the maintenance of a good bar, while those at Oregon 
inlet are quite opposed to this advantage. 

o The popular term "grou11d 8Well" distinguiEhes from all others those larger wa.vee, which, fttlir.g (At gr""11d, ba.ve 
a. perceptible motion ef tran~, when in thn:e to five fathoms of water. 



 

THE t:XITED STATES COAST SURVEY. 259 

At Bodic'o is1and the swell sti·ikcs the coast from the nort11east. This direction, l1owever, if, n<lt so 
nearly normal to the sl1orc-line, but tl1at a channel, leading out along the south beach, may have a deci<le<l 
adnmtage over that in any other dirrection. 

Our work i11 the vicinity of Bodie'~ i1'lalH1 waf' Pom1ilctcil on the 14tl1 of ~hy, and, by the 20th, the 
cluirt was brougl1t up, so that tracing,; wen• made an<l prc.;ented to ::\Iajor G1•neral Burnside and (.;ommodore 
Howan. A copy was aleo prepared and sent through your hand:' to Flag-Officer Goldsborough. 

In the course of this rnrvey, :'\Ir. "' adsworth eet up and determined the numerous signals, and 
made an interesting sketch of Fort Oregon, a fine earthwork built by the enemy on the south side of the 
inlet, and of other olijects. 

'l'hc accornplishcd draughtsman of the piuty, l\Ir. Edward Cordell, of the Coast Survey, occupied one 
of the deserted houses on Budie's islarnl, where he plotted eacl1 day's work do11r liy me in the boats. As 
the plotting kept up with the field-work, we were al.tie to watch our devclnpmcnt of the channel;;, and the 
better fill in the dctaih1. Several blind channels had to Le followed up with sourn1ings till their bn1kheads 
were found and located on our map. 

Messrs. T. E. ArneR mu1 C. P. Dill away were principally employed with tlie f'<'Xtant; the former 
accompanied me in the boat, while tlw latter deveiopt;d the shore-line. 

Mr. Sengtellcr accompanied the party as tidal ohsrrn;r. llis conscicntiousnes:< of character gives value 
to the remarkably neat records which he kept. I sl1ould han been better satisfied if I could have furnished 
l1im witl1 an assistant, so that the observat.iom< C'ould h:ff(' heP11 kqlt up night and day; but tliis was impossihlP. 

Comparative tidal observations for the determination of the indined plane '!f refcrcnr,c were made by 
Mr. Dillaway at different. points on the swash. I plotted these, and ascertained that. the tide wave enters 
Oregon inlet witl1 a mean range of two foct; that it suffers a gradual drgradation its it advances towards the 
Rour1d, so that it becomes insensible u1wn a gauge at the outer edge of the swash. 

I found, from a study of the current epochs, that I could assume, without auy c<msiderable error, that 
the surface of the sound lay at the mean lecel ef tlie sea. I therefore decided to Tcfer my soundingB to an 
inclined plane, extending west.ward from the bal' and risiug one foot in five miles. The foot of this plane 
mean low water at tli.e inlet, was computed from the observations made during a semi-lunation; its position 
was referred by levellings to the bottom or floor of the nPw light-house cistern, (the most permanent object 
we could find,) and ascertained to be 2.10 feet below this bench. 

The mean level of the sea, whicl1 may be so easily and accurately determined from a few days' 
observations, and which i8 a plane common to all places upon the coast, would eeem to be the most natural 
plane of reference for a hydrographic survey; but the use of this upon our charts would leave to the 
inexperienced navigator the taek of making the very calculations which we would avoid; fo1· he desires to 
know the low water depths along the channel ways, aud possesses but a vague notion of the motion and 
character of the tide waYe. 

Before quitting the subject of Oregon inlet, I would mention that we found the Bodie's island light 
tower in ruins; it waR blown up by the enemy. For what pur1wse this wanton act was committed it is hard 
to dhrine. The pilots testify that this light 11ad often misguided coasters, who mistook it for Ihttems. 

By special request, I detained the schooner Bancroft and party for about a week, in 01·dcr to examine 
the Neuse river middle ground-a bad shoal, :five to nine miles Lelow Newbern, upon which 8everal gun
boats and transports had grounded. 

Upon this shoal we placed three heavy i<par buoys, within sight from each other, marking the upper end, 

middle, and lower eud of the bank, aloug the southern side. 
'l'he least water found by ns, in our rapid reconnaissance, was five feet upon the upper lobe, and eighteen 

and a quarter feet upon the lower knoll. There are several slues which cross the bank, connecting the 
channels on either side. 

At the time of our examination the river was high ; the least water along the thread of the southern 
channel being eleven feet. 

'Ve furnished, for the use of the military department, sketches showiug the positions of our buoys and the 
soundings we had made. 

Major General Burnside has done me the honor to make me bearnr of a lt:tter to yourself, commending 
our services. 

Very respectfully, yours, 
HENRY ::\UTOHELL, A~st. U. 8. Coa11t Sunwy. 

Prof. A. D. BACHE, LL. D., Svp'd't U.S. Coast Surreg. 
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APPENDIX Xo. 31. 

ORDERS, ETC., filO~ AD:'i!IHAL S. F. DuPONT, RELATIVE TO THE SEUYICE OF COAST SUJ.VEY PAHTIF.S FOR 

THE SOUTH A'fl,ANTIC BLOCKADING SQl:ADrtOK, O:c\ THE tOA:,T Ob' t-OUTH CAIWLlKA A~D GEORGIA. 

Fi.An-SfllP "-ABAl3H, Pnrt Rnya1 Road.i, Xo1:emuer 5, lRGl. 

Sm: I lun-e to thauk you for your efficir;nt a'<Si8tance nn<.l co-opcrati0n in bringin~ the beavy ships of 
1l1e l'quadron lll11lt•r my <·omni;uu1, and 1.rnns1iort8, into I'ort Royal roml~t(';u}; nrnl I shall take paius to inform 
the Superint('mlent of the Coast SnrvPy that your ilerviC<'i' have met my eordinl commenuution. 

I lwv<' now to requc>t that yon will b1• Jileased to make a 11ydmgntphic ri>connais~auce of the clmnnd 
hNwecn the 'S oTth Breaker nm1 Fishing Rip, placing rnch buoys on the latter as will make it safo to pass the 
1>onth('n~t or northwest points of the ,;hoal, or to cros~ it with gunboats at low water. 

1 l1:ivP tlw honor to lw, Rir, ynnr olwrlicnt servant, 
S. F. DUPONT,. 

Flag-0/]icer, Com'g Sout/1 .Atlantic Blocl.:ading Squadron. 
CHARLJ:s 0. BorTELLE, E~q .. 

As.<istant [~ S. Coast SurttJ/· 

FLAG-SHIP IYABASH, Port Royal I1arlmr, S. C., January 9, 1802. 
SIR: It has occurred to me tbat we shoul<l have a better understandiiig m; to your operations with the 

Coast Snrv<'y force, am1 I <lceire to make tho followiug suggestions: 
I am cxpeding the light-~hip her(· in a fc\\- <ln:ys, and I will be obliged to :mu if you will clrop a buoy 

to-clay on the place sl1e is to occupy. 
" 7hen I requested yon to Hll'VPY Skull cr<?ek n.nd Broarl river it waH my expectation tliat t11e results of 

n rapid Teconnaissance, showing the clirectinn of the prineipal channel an<l tlrn depths at mean low water, 
could be fornished in a few days, the completion of the work being left to a more leisurely time. I find, how
ever, I can <lPpend upon the Rkill of pilots anrl masters for the Rafe navigation of theRc passages; and I therefore 
will ask you to tum your personal attention to the placing of the buoy>' in tl1e harbors and in the possession of 
the naval forces undn my command, and to take them up in the following order: Tybee Entrance, St. 
Helena Sound, \Yassaw Sound, South I~disto, 08sabaw Sound, Korth Edisto. 

Of these harbors the first four arc-, like I'ort Royal, permanently occupied. Vessels are passing in and 
out of their channels at all times ; anc1 if the latter are buoyed in such a manner that, with simple directions, 
they cnn he traversed by a stranger in security, much labor an<l delay will be san~cl. 

~ o one knows lww to do tliis better tlrnn yourself, and I rely upon your jnc1gment and zeal. 
l'h·n~P dPliver to this ship the barge taken in ::'\ orth Edisto. 

l nm, rPRpc,<'tfnlly. your obPdiC'nt servant, 
S. }'. DUPONT, 

C. 0. Ho1·TELI.E, E~q., 
Flag-Office~:- Commandi11g So_uth Atlantic Blot!kading SquadrO'll. 

A.1.•istant Coast Sun'<'!/• Port Ru?frtl Ilarlwr. 

FLAG-SHIP PAWNEE, Fernandina Harbor, Marclt 7, 186<!. 
Sm : On the receipt of this orllcr you will immediat.ely proceed with the Bibb to this place, with a proper 

supply of buoys, to mark out the channels to J<'emandina and to 1-lrnnswick. 
'l'he utmost despatch is neeC'srnry, as I consi<ler this bar a very dangerous one. In my absence yon 

will please report to Commamfor Drayton. 

'l'he buoys taken up here are in good preservation, but without mooringP. I think, however, that car 
wheels, many of which can be had here, will answer t11e purpose. I see no chains. 

Respectfully, your obedient se1Tant, 
S. F. DUPONT, 

c. 0. nouTELl.E, E8q., 
Flag·O.ffiar, Commanding South Atlanti<: Blo.kading Squat!r1>11. 

A.rsislant Coast Surrey, S11n·ey1;ng Stramer Bibli. 



 

THE "CNITED STATES COAST SURVEY. 2G1 

FLAG-SHIP "\YABASJJ, Port Ro!Jal I£aroor, S. C., 1lla.11 !"J, 1862. 
Sm: I am informed by the blockading nfficc1·5 off Clrnrlc~ton tliat mw or two lrnoyR placfil on tliP R:it

tlesnakc sl1oal woul<l assillt them materially in COV('riug tliat port. 
I have tl1crefore to rcrp1eRt that you will proccrod ,~-ith th!O L' nitPrl flt.at<'R ~t<>amf'r Bihb, nnrkr your com

mand, off the bar of Cliarleston, and, ufter cnrnmunicating witli the ,:enior officer, Commander Parrott, proceed 
to plant, in accordance with his ,\·ishes an<l yonr intelligent judg:nent, ;.;uch bnoys as may he needed. 

Ilespectfully, your obedient seTYant, 
S. F. D'CPOXT, 

Flag-OJ!i'ccr, Commandiug Smtth Atlauti<- fl1(j(·kading S111mdron. 
C. 0. BorTELLE, ERq., A .•. ;'t U.S. Coast ;'iu.n.·r·y, 

Command 11g l~ S. St wner Bibh, Port flo!;rtl. 

}'1,,\G-S1nr ""AllAf'rI, Pnrt Royal IIarhor, S. C., Junr :JO, l~G2. 

Rrn: Yon will prncPPc1 with thn r. 8. ~t•':rnw1· Hihh, uuJcr .nmr commaml, ro Hampton Hon<ls, ;<topping 
rm your way at North Edisto, Stono, and Chark:'to11, communicating with tlH' commanding oflicerf' nt thrn•e 
placcR, and delivering all mail~ ai1il store~ pnt un<lrr yonr elrnr;,.:e. 

It will give me pleasnn', in trnn~mittiug your "'trinn< n·port:: tn the Secn•tary of th<' ':'\a\'."• to call ntt<'n
tion to the valunble services of the vr~scl~ of the Co<J.st Sm"l'<'Y :'incc tl1,,:· han• lu·cn attadwd to thi" eqnadrnn. 
and particnlarl;· to the zeal and carw_•;<tne>f' 'diid1 yon haYc alw:1yl' cxliiliitf'tl. not oul:· in the cxen1tion of 
the dnties .pertaining to the Coast 8mTcy, hut in aiding irnpt>rtant war operation:' on thi:o cc•a:'t l1y aE~isti11g 
with your local knnwJ,.Jgp the gunl1oatR iu cro~::<ing tl1e nn·ions bar~ :rnd Pntering thP Jiffieulr inlet", rPgm·ulel'8 

whcthe1· the~· were brought under fire or not. 
You will please convry lo all l18:'1lciatetl "'ii h you my appreciation and commen1lation of their ,;en·ices, 

and which I iimpose to bring to the notice of the SnperintC'ndeut of the Const S'urH'Y· 
'l'ho buoy ve8scl, S. C. St.,Ple, 11-ill hf' left in dmrge, for th1· prc~cnt, of Cnmmm1der Drnytou, the senior 

officer in Stono, until I can giYc further direction~. 
ne~pec.!fnlly, your obcdiPnt ~l'rYmlt, 

S. F. DUPOX'I', 

C. 0. BouTELLE, Esq., 
Flrrg-O[jir,cr, Comd'g Snuth Atlantic Blockading Squadron. 

Assistant Coa8f Surrey, lJ. S. 8. Bibb, Port Rn!t(Jl . 

.APPEXDIX .Xo. 

LETTER OF .MAJOR GENERAL B. F. HUTLEH. AllllRES~ED TO ASSJSTA~T c. 0. novn:LJ,f\. 0:-\ THE CO'.llPLE

TION OF RI~PAIIlS DY HIS l'AHTY TO 'JE-ll' C b. STEAl>JEH Mlt·HS!-Il'Pl IN POET I:OY,;L SOl".\"D, ~- G. 

TRA"'SPORT STEA~lf;R ~lISSlf'Sll'PI, 

liilton !lead Island, S. C., 1llard I 0, 1862. 
Srn : I cannot allo"· myeelf to leave this port without tendering to you my cordial thank:o for tlw g-re:1t. 

assistance which you have rendered to the service, and to rnyHelf, during the pa~t week, in ma.king thi~ Vf:<til'l 

fit to pursue lier voyage to Ship island in safety. 

With the ir~ury which this vessel has received it woul<l lrnYc been probably impossible! to have gone forward 
in her; and it would have been equally impossible at this pince, within a reasonable time, to have repaired tlint 

injury without the constant and cheerfully tendered services of yourself, and the ingenious skill and unn·mit
ting labor of your officers, Chief Engineer Charles 1''rcnch and Executive Officer Robert Platt. 

To you, therefore, and to these officers, I owe it that I may now hope to reach my command in tliP :;ulf 
in season for active opcmtions in that quarter. 

I shall take pleasure in causing a proper i·epresentution to be made to the government of your uscfuhH•:::1 
in t11 is regard. 

For the many courtesies experienced by myself at your hand,., bPlicve me, !lir, your grateful frip11d :mtl 
obedient servant, 

BEX.J. F. IlFTLErt, 

CHAS. 0. BotrTEI.LE, E8q., 
.. 'llr~jor General C()mm.andiT1g. 

.A81t't U. S. Caagf 81tr1•ry, Com'tlg [I, 8. 8t1·a11u·r Ril>b. 
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APPEXDIX Xo. 33. 
LE1TEn OD' CO}lMANDEP. PETICIYAL DRAYTON, U. S. N., IN RIWERENCE TO MAPS AND CHARTS, AND TO 

THE SERVICES OJ<' THF. PARTY OF ASSISTANT C. 0. BOUlELLE, ON THE COAST OF SOUTH CAROLINA. 

U:urED STATES STEAMER PAWNEE, 

Stono River, June 14, 1862. 
DEAR SrR: The c11m-ts of tl1is river, kindly sent me from your office some little time since, have afforded 

eo much valuable information, which could be obtained nowhern elm, and without which I scarcely see how 
t•ither I or the commanders of the other vessels composing the squadron in these waters could have gut on in 
tlil·i1· very intricate lmYigatiou, that I cannot but express the obligation I feel under, not only on this, but 
other <Jccasions, for tlw great assi~ta.nce tlie Coast 8un-ey charts liave been to me in properly understanding 
the complicated inland navigation of Carolina and Georgia. And I will also beg leave, at the same time, to call 
attention to the very niluablc sen·ices of the same nature, rendered to vessels which I have had on detacl1er1 
1wrvicc, hy Captain C. 0. Boutdlc, of the Vixen and Bibb, during the last eight months. Without him I do 
11ot ><cc how we could have got into St. Helena Sound, or North or South Edisto, to say nothing of Stono. 

\" ery truly, your obedient servant, 

I'rofe,.sor A. D. BACHE, 

Superintendent Coast Suruy, lVasltington. 

APPEXDIX No. 34. 

P. DRAYTON, 
Commander, Srnior Qfficer at Btono. 

EXTRACTS 1mo:1<1 COlU10DOilE D. D. POI!TER'S LEITER TO PROFESSOR A. D. BACHE, DATED "HARRIET 
LANE, FORTS JACKSON AND ST. PHILIP, APRIL 29, 1862." 

DEAR Srn: Amitl lhe exciting sceuefl here, and the many duties that are imposed on me, I must stP.al 
a fo\\· moments to tell you something of the Rhare the Coast Survey has had iu our doings, and to thank you 
fo1· the valuable assistance renden·d me by the party you Sf~nt out here. * • *' The results of 
our mortar pmc-tice here have exceec1ed anything I ever dreamed of; and for my 1iuccess I am mainly indebted 
to the accuracy of positions mm·kcd down, under Mr. Gerdes's direction, by.Mr. Harris and Mr. Oltmanns· 
They made a minute and complete survey from tl1e "jump" to the forts, most of the time exposed to fire from 
Fhot ali<l sheJJ, imd fwm sharpshootel'o; from the bushes. • • • The position. that every vessel 
Wal'- to occupy was marked by a white flag, and we knew to a yard the exact distance of the hole in the 
mortar from tllP forts, and you will hear in tb.e end how straight the shells went to their mark. :Mr. Oltmanns and 
Mr. Harris remained constantly on hoard to put the vessels in poRition again when they had to haul off for 
n•pairs, or on account of the severity of the enemy's fire. * • • I cannot speak too highly of 
these gentk·meu. l assure you th;it I shall never undertake a bombardment unless I have them at my side. · 
}fr. Gerdc;; l1as been irnkfatigal.Jle in superintending the work, laboring late at night in making charts and 
providing the officers in command of ships with them, marking the positions of obstructions in the channel, 
nnd making all familiar with the main way. No accident happened to any ship going: through, notwithstand
ing the gentlemen in the forts thougl1t the obstructions impassable. • • *' You must excnse 
my hurrieci lette1", but I could not omit writing to you to thank your good fellows for what they have done 
for me, and to thank you for Fending them. 

• • * • • • • • • 
Yours, Yery truly, 

DAVID D. PORTER. 
Prof. A. D. BACHF:, 

Fuzierintendent U. S. Coast SunJey. 
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Letter of Commander D. D. Porter, [,,'. S. }.T., to Pref. A. D. Bache, Superintendent U. S. Coa.~t Surl'Cy. 

t:". S. STEAMER HARRIET LAXE, Ship Island, ,Ua!J 16, 1SG2. 

SIR: I forward to you by the Baltic a plan of Fort Jackeon, (or the remains of it,) faithfully drawn, 
under the direction of Mr. Gerdes, by :'.lfessrs. Hal'l'is and Oltmanns, Assistants of the Coast Survey. It i~ a 
~triking specimen of the effects of mortar practice, showing what can be done when di~tanccs are accurately 
determined, as they were in this ca~e, by the gentlemen belonging to tlw Cm1Pt Survf'y. If you can afford 
the expense it would be worth while to have the plan lithographed and kept as part of the history of tlii~ 
hideous war. 

I regret to eay that :Mr. Oltmann~. of the Sadtem. haB lwen severely wounded in the left brca~t by a 
rebel rifle ball. I sent the Sachem, in company with tliree of the mortar steamers, to show them the "'ay up 
Pearl river, in hopes of finding some of the enemy's gunboats, which have mysteriously disappeared, (now most 
likely burnt,) and while trying alone to push up the river the Sachem was attacked by a body of riffornPu . 
. !'11r. Oltmanns foll while directing the movements of the vessel. The battery of the Sachf'm was soon brougltt, 
to bear and the rebels driven away, one of them being shot deild on the branch of a tree. Everything lia,; 
been done to make :Mr. Oltmanns comfortabk. I intend to send him to the hospital at Southwest l'a:<~, 

where he can be properly attended to. I reg1·et his loss very mnch, as he has made himself vcr:' pl'Omincnt 
throughout the operations here, in performing the various duties he was callee! u11on to do, aK incleecl all the 
members of the Coast Survey party have. I have not spared tbe Sachem, but haYe treated her like the n!Ht 
of the vessels, putting her under fire when it was necesmry. 

On the 8th of this month, off )louile entrance, the steamer Clifton went aRltore on S.E. t'hoal, under the 
guns of :Fort :l\Iorgan, and neither of the larger steamers could get near enough to help hrr witlwu\ 11'rnger of 
grounding. I ordered the Sachem to go in and help her by carrying out anchors and line~. and though the 
shot from the fort were flying over and around the Clifton they wPnt at it cliecrfolly and intelligently. The 
Clifton got off just as they got their lines ready aud anchors down to heave hPr off, but Lfout. Com'g Baldwin 
felt as much indebted to the party on the Sachem as if th<·y had lwPn tlll' mea11~ of relifl·i11g him from his 
perilous position. 

I look upon the Sachem in the ~ame light as I would upon a topographical party in the armJ·, ancl if I 
lose her in such employment she '\\·ill have well paid for heri•e]f. 

Mr. Gerdes will be employed, for the present, in looking up the numerou~ lmoys whid1 tl1t'se people ha,·e 
stowed away or wantonly destroyed, as they have nearly enrything else. 1Ylwn found he will put them 
all down in their proper places. * • * * • • • 

Very respectfully, your obcuient servant, 

A. D. BACHE, LL. D. 
Superintendent Coast Surl'f':'J· 

APPENDIX :Ko. H3. 

DAVID n. PORTER, 
Commanding Flotilla. 

REPORT OF .ASSISTANT F. H. GERDES, lJ. S. COAbT bUilYEY, 10 COM~1A:SDER !J. D. POI\TEH, U S N, 

COMMANDISG MORTAR FLOTILLA rn THE GULF OF .>rnxrco 

t.:. s. 8VRVBVl:"G thEAAH:R SACHE:\!, 

Off Ship Island, Ill"!! 16, 186~. 
DEAR Sm: Having received yom· verbal imtructions to arcompany the gunboats of your flotilla to 

Lake Pontchartrnin and Pearl river, I got under way on the 13th instant, at 5 o'clock a. m., nnd was followed 
by the W eatfield, Captain Renshaw ; Clifton, Captain Bald win; and .Jackson, Ca11tain Woou worth, I led 
them south of Cat island to St Joseph's light-hou8e, they following close iu my wake. \rt· carried, for tlic 
least, nine feet, and no stoppages occurred. Near Grande island, your senior ofllcer, C:i1•tain Uemdiaw, 
requested me to overhaul a vessel to the southward, as I drew the least water. Uetnrniug I led tht• course 
again, and went through the Rigolets, and over the middle ground, with eiglit foet, and thence directly to 
Mandeville and the mouth of the Chcfuncta river, on which Madison is ::oituated. 1 lironglit two morn 



 

264 REPOHT OP 'l'HE SGPEUI~TENDENT OF 

1<d10oner8 to, anrl ovcdmuled auotl1er, lint all had pas.-.e~ from General llutk•r. IY e anchored here in company 
with the :l'iew London, u11d I bcliPve al~o the Uall1«nn. The former intending to go next day into the river 
and visit Madi8011, Captain ftpn~haw concluder1 to return to Pearl river, and sParch in Pearlington and 
<+ainesdlle for vessels, and I took the lead again. On the middle grmmd, near Point aux Berbes, the 
J ackwn ran agrom1d, but the otlwr ves8els got over without; touching. The senior officer requested me to 
relieve her if possible, the Sachem not drawing over six and a half feet, bl'!t it was found impossible. An 
arrangement was made with the steamer \Vhiteman to come alo11gside next day, lighten the ,Jnckeon, and 
tow her off. I anchored near the light-house of the Rigolets, close to the IV estfield, ha.Ying previously run 
ten miles further to the eastward and back to communicate with Captnin Baldwin, and to briug him Captain 
ltenshaw'.s directions. 

On the l.Sth in:ltant we startetl early. and I took the lead into Peflrl 1in•r. 'Ye passed Pearlingto"n, 
and went 11p some thirteen milec, where, tlw river becoming so narrow that the "\Vestficld and Clifton could 
not make the abrupt turns, hotl1 of tho~e vc,-.~ds came to. Their captains came on board the Saclwm, and we 
went further up. Aboat three miles from Gainesville we were fired upon with musketry, several balls striking 
the ve~.•d, and one severely wounding my executive officer aud assistant, :Mr. Oltmanns, of the Coast Survey. 
The bullet hit him iu tl1e left breast, ju~t over tl1e lungs. He was cmriecl clown at once, and placed iu tlie 
<>abin, where he was a$ well attcndell to as cil'cumstance8 would permit. \\' e returned the fire, di8chargil1g 
1ierhaps some fifty or sixty musket shots, and finally grape and canister from the 32-poun<lcr, which 
~cattcrccl the enemy. The difficulty consi~ted in gettin~ the Sachem turned, as the river had hardly the 
wi<lth of her length. 

The fir8t cutter of tlH, Sachem wrrs !<Jot, aud Captain 11altlwiu lost his gig, lJOth lieing cnrn11ed between 
the wood~ and the propelier in turni11g, aud my Lrnuch was :filleJ, and llC'arly Inst too. The Sachem also 
lost her flag-staff, but the i:Otar~ and ~tripes 'vcre hoitited Jircctly on the mrtin gaff. She now carries the 
marks of teu or twehe rifle or rnnBkd ballB. The ll1Utrterrnaster at the whL~d narrowly e:5caped, a bullet 
baving passed through liis clothes, and several other persons on board had very narrow escapes from injury. 
"\Vhen we rcturcd Lo the Clifton and \Vestfidcl, ;\fr. Oltmanns was transfonecl to the former vessel, and 
n·erything that the great kindnes~ of Captain Baldwin could suggest was done for him. The doctor probed 
l1i8 wound, hut did not fiud tlic ball. At 8even o'clock "·e anchored near Grassy island, in Lake Bo1·gne. 

\Ye arc <lN'ply indebted to Captains Henshaw and Balclwin, uoth of whom ably direeted affairs dm·ing 
the attack. The loss of }fr. Oltmanns from the party is very great, as he had learned to manage the Sachem 
for any SCI'Yiee. }:Yen if he recovers, he will Le unfit for duty this season, and will have to take the fir8t 
opportunity to return north. Late at nigl1t I vitiited the Clifton, and was told by the doctor that the wound 
wa~ n·ry R{~Verl'; lmt that 1.Ir. Oltmanus, with care, might 1·ec0Tcr. 

This morning, the 16th May, we got under way, and stood fo1· Cat and Ship islands. l\Ir. Harris takes 
the J;lO~t of executive officer on the Sachem. 

VPry res1lectfully, 
1". H. GERDES, As.~iatant U. S. Coast Survey. 

Capt. n. 11. PORTEil, v. 8. N., 
Commanding U. S. JJ!ctrtar Flotilla. 
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. APPEXDIX Ko. 3H. 
Aids to navigation placed at tlte entranas ef soutliern lwrhors for the nse ef tlie Unit('d STates blockadi11g 

squadrons, by parties ef tlte Coast Suri:cy, during lite u:arking season ef 1861-'62. 

~ectitm. Number of buoy" Ret in localities. Dale. 

III. Two buoys permanently placed as guides for A-siotaot A. l\1. Hanison ____ ·--·; April, 1862. 
passing the bar and entering· Uetomkin inlet, 
Va.; one of these being carried away and lost 
by a storm was replaced by another buoy. 

IV. Three buovs set to mark the bar and channel Assiotant H. Mitchell ------ ---· April, 1862. 
through Oregon inlet into Pamplico sonnd, 
N. C., and one at the western or inside ap-
proach of the inlet. The swash was tho-
rongh ly marked hy st.-ikcs. 

Three buoys permanently placed on the mid- 1 _________ .do __________________ ' April, 1862. 
die ground of Ncuso river, N. C. 

V. Two buoys to mark the north and soulh ends ABsista.nt C. 0 Bout.:llc ---- ---· !\fay, 1862. 
of Rattlesnake shoal, near the entrance of · 
Charleston harbor, S. C. 

Ffre buovs set at Stono bar and entrance, S. C .•• _·---_.do._---- .... _ .. _.___ 11.lay, 1862. 
Four buoys placed on the bar of North Edisto .......... du -----·---- _ ·----- April, 1862. 

river, S. C. 
Five buoys marking the bar, and one placed ··---·---·do .•..••.. ---------· April, 1862, 

in the entrance to St. Helena sound, S. C 
Nine buoys set for the channels int-O. and six ......... do ______ . --- --- ---- Dec., 18Gl; Jan., 1862. 

others inside of Yort Royal sound, S C. 
Three buoys to mark the channel from Tybee . ____ .••• do._. __ .. ---- .. ----. May, 1862. 

roads into Calibogue sound, S 0. 
Si~ buoys to lead into and serve for 1mides to ----- .••• do •.•••• ·-----·----· February and May, 1862. 

the anchorage at Tybee roads, Ga. 
Five buoys set to mark theWaFsaw har, and __________ do. _________________ Fcbrmuy, 1862. 

the channel leading into the sound. 
Three buoys placed on the bar of St. Simon's ·----·----do _________________ .! March, 1862. 

sound, Ga. 
YI. Five buoys which had been t.aktn away re- ---------do ___________________ : l\farch, 1862. 

plllC{)d on the bar at Fernandina harbor, fla. 
VIII. Six buoys permanently set for passing over the Assistant F. H. Gerdes·-------·: June, 1862. 

bar and t!Jrough the channel of the South-
west Pass, Mississippi delta. 

X. Buoy recommended for the shoal point found to CommanderB. F. Sands, U.S. N., May, 1862. 
be encroaching on the channels at the conflu- .Assistant Coast Surve-y. 
enceofKarquines and Mare Island straita,Cal. 

-----·-------~----------- -----

APPENDIX No. 37. 
RESOLUTION PASSED BY THE COMMISSION APPOINTED TO EXAMINE SlTES FOR A NAVY YARD. 

NA VY YARD, Plliladelpliia, Octobu 23, 1862. 
SIR: I have the honor to transmit to you a copy of a resolution passed by the board* on League island 

navy yard, etc., at their meeting of this day. 
Very respectfully, your obedient servant, 

Prof .A. D. BACHE, Sup't U.S. Coast Survey. 
S. H. STRINGHA~i, Pres't ef tlw Board. 

Whereas very impo1tant services have been rendered this board by the officers attached to the Coast 
Survey, in furnishing maps, chart!<, and other valuable information in reference to the various qualities of the 
localities which have been examined, thereby greatly reducing the labors of t11e board, and expediting the 
completion of its work, it is due to those gentlemen that the boru:d should express its high appreciation of 
the great value of the assistance which has been so cheerfully and promptly rendered : Thert.fore--

Re80lved, That the tl1anks of this hoard be tendered to Professor Bache, and through him to the gentlemen 
connected with the Coast Survey, for the very valuable assistance which they have so kindly, promptly, :ind 
cheertully rendered in furnishing maps, charts, and other hydr<>graphical and topographical in~ormat~~n, 
w~ereby the labors of this board have been materially reduced, and the accomplishment of the 0L1 .. ct of Jtrl 

mission greatly facilitated. 

0 Admiml S. H. Striogham, president; Commodore G. J. Van Brunt; Commodore W. H. Gardner; Captain Julrn 
Manton, U. S. N.; Professor A. D. Bache, Superintendent U. S. Coa...t Sun·ey; Civil Eni;ineer W. I'. S. Sauger. 

34 ('. s 
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APPENDIX No. 38. 
List of capes, headlands, islands, l1arbor8, and anchorages on the western coa.•t ef the United States, ef u:Mcli 

eitker topographical, hydrograpltic, preliminary, or complete surveys hare been made, or maps, charts, or 
sketclws issued. 

~am~s in geographical order. Character of survey. Published. 

CAPIS AND Hl<JADLA!"m~. 

Point Ll)nrn. •••• ••• ••• •• ...... ••. Complete survey .•••••••..••.•••••••. Sketch .••••••••••••.•.••• --· •••••• 1851. 
Point Pedro ..•.••.• ___ • ______________ •. do .•••••••••••.•. ___ •.....•..•• do .•••••.•••••...•••.••..•••••. 1859. 
P<>int Fermin ..••••••••.•••.•••..••••••. do .......... _. __ ••••..•••••.••. do •••••.••••••.•••••..•. -- •.. - •• 1859. 
Point Duma .•••••.••••••••.•••. Topographical survey, 18&7 .•.•.••.•••. 
Point Hueneme.---------------· Topographical and hydrogrnphic survey ..•. do •.•......••...•••••••••••••••. 1857. 
Buenaventurn MiRoion ....••••.••. : . _ .• _ ... do ..•••••••••• do .•••••••••••••. do •••••..•••.••••..••.•••••.•••. 1857. 
Point Conceptiun.... ••• . . . . . . • • . Topographical •nrvey •••••••••••••••.••. do •••• -- .••.•••••••••••••••.•••. 1852. 
Pniut Pinos .... _____ ...• ---- •••. Complete survey .•.. ---·· ................ do •••. ___ . ___ ..•..•.... --··. --- . 1851. 
Point Santa Crnz .•.••••..••••••. Topogrnphieal and hydrographic survt'y .••. do ............................... 1854. 
Point Afio Nuevo.... •••• ... • ••• . . •••••. do •••••••••••• do •••••••••••.••• do ••••••••••.••••.•••••••••••••• 18f>4. 
Pi~eon Point ..••••...•••••••••. ' .••••••. do •••••••••••. do .••. 185'1-'56 
Point San Pedro ••••••••••.••••. ' Complete survey, 1853-'54. ••••.•••••. 
Point Lobos .. _ ....•...••••• __ ...•••••.. do ..•.•••• _. __ ._._. __ .•..... On map of San Francisco entrance ••••. 1856. 
Point Bonita •.••••••••••••.•••. ,. ••••••• do •••. ----··-------- ................. do •••••••••••• do .••••.••... 1856. 
Billlenas Bluff •••••••••••••.••••...••••••• du .••.• _ •••.. ___ .•••..•.•.•. ' .••• ___ .do •••••••••••• do ••••••••••. 1856. 
Point ReyeR ___ . ____ ..... _ ..... ' ..•••.•. do .••.•..... __ .•..........• _ Sketch ------ .••••••••..••••...•.•. 1855. 
Torn ales Point •••••••.•••••.•••. ,-··· •••• do .••..•••..•••..••••.•••••. , Map •••••••••.•••••••••••••••••••. 1861. 
Sand Point. ••.••••••••••••••••• 

1 
•••••••• do .•••••••••••••••••••••.••. ; •• do .•••••••••••.••••••••.••••••••• 1861. 

Point Arlams ·····-·-·····-·----1--------do •••.•..•••••.••••.....•... j Sketch --------------······--·----·1854. 
Cape Dimppointmer,t .•• --- •••••• i- _ ...... do •.•• _ ..••••.••••••.••.•••. 1 .... do ••••••••••••••••••••. -~- •••••• 1854. 
Cnpe Flattery -· •••• ---- __ •• ___ .: Topographical survey •••••••• _ ••• ___ . i ••• do •••••••••••••••••••••••••• --- .1853. 
Point Roberts ••••••••• ---·.----. Hydrographic survey ••••••••••••••••. I On recunnaissance of Washington sound, 1862. 

JRLAND8. ; I 

Los Coronados islands ••••••••••• _/ Topograpl1ical survey •••••••••••••••• .I Sketch •••••••• -- •••••••••••••• --- .1853 . 
.Anacapa island ••••••••• ___ ••••. _: Complete survey •••••• ___ •••.••• ----.,. Map ••••••••.••. __ •••••••••••••••• 1856. 
Santa Cruz i•land, east end of ••••• ! ••• _ •••• do .••••••••••••••••••••••••••• do •••••••••• -----· •••••• ---· ••••• l85ti. 
South Farallon island ••••••.••••. ! Topographical survey •••••••••••• ____ . Sketch ••••••••.••••••••••••••••••• 18f>5, 
.Alcatraz island ••••••••••••••••• _; Complete survey ••••••••••••••••••••. ; Ou map of San Francisco entrance.--· .1856. 
Yerba Buena island ••••••••••••• .i .••..••• do •••••••••••••••••••••••••• '---- •••• do •••••••••••• do.---· •••••. 1856 • 
.Angel island.---- •••• _ •. ____ ••• _1 ____ •••. do ••••••••••••.. ______ •••••••• __ •••• <lo.----_ •••••. do ••••••••••. 1856. 
MaTe island •••••••••••••••••••..••••••• do •••••••••••••••••••••••••• On map of San Pablo bay •••••••••••• 1856. 
Sand island •••••• __ ••••••••••••• __ •••••• do •••••••••••••••.••••••••. On map of Columbia river entrance •••• 181>4. 
8mith"s island .••••.• _ •••••••••...••••••. do. __ ••• __ •••••.•••••••• __ •. i,;ketch .••• ---" •••..•.•••••••.•••.• 1855. 
Cypress island, part of ••••••••••• ! Topographical and hydrograph.ic survey. On reconnaissance of Watbington sound, 1862. 
Lummi island, part of •• _ •••••••. ; .••.•... do .•• __ •.• --·· do •••• ___ .---· .• __ •••• do ••••••••..•. do ••••• _ ••••• 1862. 
Uatia island •••••••••••••••••••• i •••••••• do .••••••• ___ .do •••••••••••.•••••••• do •••••••••••. do ••••••••••• 1862 
Luch i•land •••••••••••••••••••• i •••••••• do •••••••••••. do •••••••••••••••••••• do •••••••••••• do ••••••.•••• 1862. 

~~~t~~"fs~a-;:,«i::: ::: : : : :: :: : : =~ ! :: :: : : ::~~=:: :: : : : : : : : ~~= :: : :: : : : =~. :: : : : : ::~:: :: : : : :: :: : =~~=: :: : : : : : : : ~~:;: 
Saturna island, part of. ••••••••• _! •••••••• do ••••• _ •••••. do •••• __ .••••••••••••• do •••••••••.•• do ••••••••••• 186_ll. 
Mayne i•land, part of. ••••••••••• :·--- __ •• do ••• ---·. -~--do •••••••••••••••••••• do •••••• __ •••• do .••..•••••• 1862. 
Caliano island, part of ••••••••••• [ •••••••• do._ •••••••••• do •••••••••••••••••••• do.---- ••• ..,. ••• do ••••••••••• 1862. 

, I 
B~Bll0B8 AND ANCHORAGES. I I 

~an Diego harbor ••••••••••••••. : Complete survey ••••••••••••••••••••• Map ·------------------------·····1857. 
!::an Cdlem~nte auchomge, southeast : Hydrograpbic survey •••••••• ___ •••••• Sketch ••• ----· ••••••••••••••••.••• 1856. 

en of ishmd. : 
San Cdlemf ~n1te adnchornge, northeast i ·--· .... do. __ •••••••••• __ •••• _ ••••••••• do. ___ •••••• __ ••••••• _ •••••• __ •• 1852. 

eoo1sau. 1 

~:~a~:r:~:t;;,~~· ::::: ::::: :::: ~1-i~~g;~~~i~i-~~<l-h"i<l;o!i~?iii~-s~~;~y.:l1 -.i1~~0:::::::::: :::.-:::::::::: ::::::m:: 
Smuggler's cove, Santa Cruz island.! Complete survey ••••••••••.•••••.••. _ Sketch ___ ••••••••••••••••••••••••• 1856. 
Prisoner's harbor, SantaCruzisland.: Hydrographic survey •••••••.••••••••• ' •.• do.---- .•••••••• _ •••••• _ •••••••• 1852. 
Cuyler's harbor, island of San Mi· '···· •••• do •••••••••••••••••• ---- ••••••• do •••••••••••••• ·-·-······------1852. 

guel. 
Santa Barbara anchorage......... Complete survey .•••••• _ •••••••••••••••• do ••••• _____ •• -------· •••••••••• 1855. 
Coxo harbor.................... Topographical survey •••• __ ••••••••••••• do •••••••••••••••••••••••• ---- •• 1862. 
l'lan Luis Obispo harbor ••• ••• •• •• Hydrographic survey •••••••••••••••••••• do·-·· •••••••.•••••••••••••••••• 1852. 
Sa.n Simeon harbor •••••••••••• ··j ··-- .... do •••••••••••• -----· •••••••. ! ••• do. ___ ··-- •••••••• -·-- •••••••••• 1852. 
~ionterey harbor •••.•••••.••••••• 

1 
Complete eur:'Vey •• .••• ··--· •••••••• -! Preliminary chart ••••••••••••••••••• is:~· 

Sau!]uel .••••••••••• ---- •••••••••.••••••• do ••••••••••••.•. ____ ••••••. 1 Sketch ___ ••••••••••••••• --·· •••••• 18 · 
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--------------- ------------------ -------------~---------

Sant .. Cruz harbor. --- •• --- ••...• _ Complete survey.----_ •• -- ••.••• ----. Sketch • ___ - . ____ .•.• ---- --- _. ---- .185fl. 
Point Aiio Nuevo harbor ---- _ •.. _ Topographical and 11ydrographic survey ____ do .• _____ ... ___ ....... __ . _____ •. 1854. 
San Francisco harbor •. _ --- -- _ --- Complete survey •• -- .• __ •••• ____ ---· _ Map -- •• -- ____ ---- .••• ---- •••• ___ .1856. 
Mendocino City harbor........... Hydrographic survey •• ----. ___ •• ----_ Sketch . ___ •..• -- _ •• __ • __ -- _ ••••••• 1854. 
Shelter cove .• -- _. _ --- _ •••• _. __ . ---- •••. do •••••• ____ •••••• ___ .•• ---· __ .do. _____ .. ______ •• ____ • __ .• ---- .18.'\4. 
Crescent City harbor------ --- •••. ____ .••. do _____ ---------·----·.----· __ .do. __ . ___ ._. ______________ .••••. 1854. 
Port Orford, or Ewing harbor. _... Topographical and hydrograph ic survey. -- .do •• _ •• __ . _____ • ______ . __ ••• __ •• 1854. 
Gray's harbor.----. --- . ___ .•• ___ . ___ •••. do _____ •• ____ . do •••. 1860-' 62 
Grenville harbor------------.--· Hydrograpbic survey .•• --------. --- . _ ••• do •••. ---- •• ---·.--·----._ •••••• 1854. 
Nee-,.h harbor----·---._ •••. _... Topographical and hydrographic 8nrvey. __ .do._ .. _____ • ____ . ________ • _____ .1~53. 
Ifalse Dungeness ••• --- •••. _. _ .• . Hydrogniphic survey---- __ . ___ ..• _____ .do ••. _ •..... ____ . __ .. _ -- . . . ·--. liS56. 
New Dungeness ••••••• _ --- •• -- • _ Complete ~urvey ___ • -- • -- • -- •••••••• _ ••• do._ •. -- •••.•. _ ..••.. --- •.•• --· .1856. 
Port Townshend -- •••••• ··-- ___ ..••• --- • do •••• __ • _____ --· _____ .• ___ .• _.do ••. _ --- ••• --- . ___ . ---·- _. _. ___ .1858. 
Port Ludlow .• ________ ----·_. __ . ---- •••. do ______ ------ _____________ .· ..• do __ . _________ . ____ . ---- ___ .•••• 1856. 
Mats-Mats, or Boot harbor ••.• ·--- ________ do.------------------------- ••• do •... -·-----------· ------·-----1856. 
Port Gamble ---- ---------- ••••. ___ ••••• do ••••••. ___ •••••••••••• ____ , ___ do. ___ ---- ••. ------.---- .•.• ____ ]858. 
Apple cove. _______________ ·--·- Topographical survey, 185G -------·---
Murdeu's cove ____ --------- •• --· .•.• __ •. do ___ • __ .• _____ .•. ____ . _____ ; 
Blakeley harbor ••••••• ----·----_ Hydrograpbic survey •••••• -----.-----~- •• do ..• ___ ---- __ .• ___ •• --·---- •••• 1856, 
Fauntl.,roy cove-------·----·--· Complete survey, 1857 ---------------· 
Steilacoom harbor ••• _ •• _________ Hydrographic survey ••..• _.----_.----_ ••. do ...••...•.•.. ___ ... ---- •. _____ 1856. 
Olympia harbor •••• --- • ---- _ ••• _____ •••. do ••••• ----- •• ____ ---· .• ___ •..• do .••• -- •.• _ •.. ____ •. ____ ..• _. _ .18f>6. 

EAYS. 

San Diego baY-----------------· Complete survey--------------------· Map ------------·-----------------1857. 
1''alse bay-···-······-----·-·--· Topographical and hydrogrnphic survey. On map of San Diego bay .•••••.•.••• 1857. 
Monterey bay ••••••• __ •••••• __ •. Complete survey. ___ •• __ ••••••.• ·---. Preliminary chart •••• -- • ----· •• ·--- .1857. 
San Francisco bay _______________________ do·------------------------- Map -------------··---------------1856. 
San Pablo bay ------ __ .• ___ ••••. ---- •••• do ______ • __ .•• __ •• ----. ---·. ,_ .do •••• ---- •• ________ . _____ .• ____ .1856. 
Ballenas bay ••••• --·_._. ____ •••.••••••• .do •••••• ---- __ • __ • ___ •• _. ___ : On map of San Francisco entrance. --- .1856. 
Drake's bay ••• ·-----·------·--- •••••••• do •••••••••••• ·------------· Map --·----------··---------------1861. 
Tomales bay __ • _____ .• ___ . _. ___ ·------.do ____ ••. _______ . _____ .----- ..• do .••• -- -- ... ___ •• -- ---- __ .• ----. l 861. 

Humboldt bay---- •• _. ____ •. ---· . ----· •• do·--- •••••••• _ •.• ---· •• ----' Sketch -- •••• ·--- •••• ---- ••••• ·--- .1858. 
Trinidad bay -- •• ---- .••••••.•• _ Hydrographic survey •• : ••• ----- .• --·.' ••. do •.. - --- •• - ••• --- -- - • ___ •• ---- .1851. 
Koos bay-----. ______ .• ___ _ ___ C<>mplete survey •••• _____ .·---- •. ____ ! Map -- - . --· ••• --- ••. --- •. _ ••. ---- .18fll. 
Shoal water bay ------ .• ---· .. ___ Hydrographic survey •••.. _----- ______ Sketch ----- ... -- -- --- .. --- .... --- . 1~56. 
Duwamish bay ··----. ----·. __ •. ·-------do .••••••••••• ___ ·-- .••. ---- ••. do •• ·---- ........ -·------ .•..•••• 1851. 
Strawberry bay •••••• ___________ Topographical&hydr1,gmphicsur., 1854, 
Bellingham bay .•••••. ----._____ Hydrographic survey ___ .------_ .. ____ ' ••• do •• __ --- .. ___ .. __ •• ---- __ .. ____ 1854-. 
Semiahmoo bay---- •••••• ___ ._ •. _______ .do •••• ___ ._ •••. _ .• ___ ••• ___ .·-- .do •• __ --- ___ --- • --- .•••••... --- .1858. 

BBl!l!B AND BANKS, OR SHOAL.• 

Cortez bank •••••••••. ·-·-··---· Hydrographic survey·--- .• __ --- . ·---.,Chart _. ---- .. -----. --- -- --- •.• ----1856. 
Duxbury reef •••••• __ •• ---- •• __ . Complete survey----·-. __ ••• ___ •.••.. On map of 8a11 J<'nmcisco entrance. --- .1856. 
Horse-shoe bar •• ---- .• ____ -----· __ •• ____ do ••• ____________ .-·--. __ ••• : •••• __ .. do ••.•.• -- •••• do _____ ••• -- .1856. 
Zuniga shoal and San Diego bar ••••• _ •••• do ••••••• __ ••••••. ----. __ •• _: On map of San Diego b:iy •• -- -- . - -- - .1857. 
'Middle sands ••• ___ •• _···--- ••• _ •••• ____ do •••• __ • __ ••• __ •• ___ •••••• : On map of Columbia river entr:,nce •••• 185!. 
Alden's bank.·-·--·-··-··------ ________ do •••••••••••. --------·-----! On map of Washingt<>n sound --------1862. 

STRAITS .um BNTRANCES. 

&n Diego entrance ••• ___ ·---.... Complete survey •• __ ·--- •• __ •.••••••• _ 1 Map •••• --- •• -- - - • ·-. - •• ----. ---- .1857. 
&nta. Batbara channel, eastern en- Hydrographic survey ______ ----------_ •• do •••• -----.--------·.----- - --- .. 1857. 

trance of. ' 
San Francisco entrance --·--. •••• Complete survey •• _.··-· •• _____ • ____ _!_ .do •••• ---- - • -- ---- -- • ---·- •• ---- .1856. 
Karquines strait& ______ -----· ____________ do ______ -------------------· i On map of San Pablo bay---- ••.• --- .1856. 
Miire Island straits ___ --·---- --·· ---- •••• do •••• __________ • _______ ----: Map •• _____ •• _. ___ .• ______ •• _____ .1857. 
Umpquah river entmnoo •••• • ••. Hydrographic survey .• ____ ·----.---- -i Sketch •••••••• ----. -- - --- ••••• --- .1~54. 
Columbia river entrance__________ Complete survey •••••• _ ••• --·- •• -----' Chart - -- .• -- -· ---- ---· •••• - • - - --- - 185!. 
Coquille river entrance. ______ .___ Reconnaissance ______ . _ •••• ___ .• ____ : Sketch • ----. __ . _ .•.•. -- •.•.. - - --- .1861. 
Admiralty inlet, part; of. ••• _..... Topographicalsurvey •••••••••••• ----.'On map of Washiagtou snund -- . - ____ 1862. 
Entrance to Hood's canal ---- ___ ••••••••• do •••• _____ .1857 __ •• ___ ••••• 1 

Entrance to Port Gamble ____ ---- _________ do •••• ------- .•• _______ . ____ i Sketch -----. ·--- - ••• ----·- ---- •••• 1858. 
Washington sonnd --·- -·-··· •• •. Reconnaissance __ •• ---· •••• __ •• ----. i __ .do .• - --- - .• - -- - - -- -- --···- --·- - • l86Z. 

Jll'\"81111 AllD O&ll&KB. 

Santa.Clam.river •••••••••••••••• Topographical survey, 1851> __________ _. 

~~inas ~ver •••• ·--- ---- ••• _ ---· •••••••• do ••••• -·--· .185! •••• -- ---- : 
3J&ro nver •••••••••••••••••••. ·--. ____ do •••.. ---- •• 185i •••.•.••••• ; 
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Cumplctesurvey._,. ______ , ......••.. 1 ~lap -------------------··---------1857. 

:::::::~~:::::~:::·:_::::~~:::· :::.j::~~==:::::::::::::::::::::::::::::i~~i: 
- -· _ ... d11 ___ • ·-- _ - . --- .. __ - - .. _. -- -1 On map of San Francisco entrance---- .1856. 

·--- .... do ________ -------- --· ______ j ________ do .. __________ do .•• --- --- .1856. 

San Antonlo creek ____ .... _____ . 
Pdaluma creek ______ .. ___ . ___ ._ 

Napa creek .......... ·-----·--·· 
Du Vr.,e's creek •• ___ ...... _ --- .. 
Mit<Sion creek . __ • __ .... __ .. __ .. . 
'l'olay creek ........ -- ..... -- ... . ... _ .... d•>---- ............. -- _ ...... i On map of San Pablo li:iy .... ---- •••• 1856. 
Sonoma creek ........ _ .... __ ._ .. _______ do _____ ....... ·--· ...... ·-· : ________ do ........ rlo ----- ---· - .••• 1856. 
~ovate creek __ --- _________ _ _ .. __ .. do._ .. _ .. __ . __ .. 1 .. ___ .. dv. ___ .. _.do ....... __ .. ____ 1856. 

f'ITH::S AXD TOW:-.S. ' 

i 
8a.n Diego •••••••••• __ ...... -- • . Complete surny ---- ..... __ ..... -- - . : On mrip of S:m Diego b 1y. _ ----- __ ••• 1857. 
8anta Barbara . ----- . ___ .. __ .... _ ...... do ___ • ---- .. ___ .... - . - ...... On sketch of Santa B1rbarJ. .••.•• ____ 1853. 
City of Monterey. ____________ . --------d•>---------------- -------- ionmapofllfontereyuay ............ 1857. 
City of San Franci•rn ____________ ----·---dO---------------------·--- i Map ------------------------------1858. 
Oakland city --- ___ . _ ----. --- -- ., ___ ..... du .••• -- ______ . ____ ...... ---1 On map of S"" Anttmfo creek .... ___ 181;7. 
Brooldyn ---------------· ----- .•. ____ d<>.---------------·· .... ___ ........ do __________ do. ___________ .1857. 

BV~_.rl111_~j1.ao _-_-_-_-_-_- • __ · •· _-_-_- • __ · _-_-_- _--__ - _-_-_·_· - - - -- • do ...... -- - •••. ___ .. _ - - .. _ - . j On map of Sau Pablo b.iy .• __ .• _ --- • 1856. 
v .... ____ do __________________ •.. ___ i .••••••. do ________ do ----- _________ 1856 

Union city---·-----------------' ........ do ...... 1857 •••. ____ ------! 
Alviso-----·--·---·- ____ ..... ___ .••. do _____ .1857 _________ .... : 

~ii~~:~?-~-i:;--:_:_:_:_ ~-=-:_:_:_=:::: ~= :: ~ :=:: ::::i~::::: ~ =::: :: : : : : : : : : : : :: : : l~~1fr~=: :~;:: ::::=:~;:::::: :~:: ~ :::: H~t 
Newtown_. ________ .----_------ i ___ . ____ do ____________ .. ____ . _ .. ___ . j On map of San Pedro harbor _____ •.••• 1859. 
Sant& Cru~ ..... --- --- - ---- - -- - -I ........ do ___ •• ____ . -- ..... - -.... -- .

1 

On sketch_ ,,f Santa Cruz harbor ••••••• 1854. 
M:ouldro city . - • -- -- _. --- _ ...... : ........ do ... _ -- ____ • ____ • __ .... --- . On map of Tomales bay .............. 1861. 
Hu•nbolclt __________ ·----------- ________ do ______________ ------ _____ On sketch of Humboldt bay. _________ 1858. 
Buc-kbport. --- . ---- .. -- ... _ ..... ___ ..... do ••• --- --- ... __ •. _ ..... -- . __ •• --- .do ••• _-----· do ............. 1851>. 
Eu.eka ---- ---- -------- ____ ·••· i ___ .... do ______________ ----------- ________ do .......... do ............. 1858. 
Crescent City __ • ___ • __ • __ •• -----: __ ...... do •••. ----- ___ ••. _._ •• ____ .. Ou sketch of Crescent City harbor. __ •• 1854. 
Trinidad __ ---- ................. : Sketch __ --------.----- .... ----. --- • On sketch of Trinid><d bay •••••••••••• 1851. 
Port Townshend .... _. __________ ' Complete snr\'"ey ___________ .. __ . ___ . On sketch of Port Townshend---- ____ .1858. 
Steilacoon •••••• ----. ... .• •• •••. Sketch----- ...... _. ____ ....... - ___ . On sketch uf Steilacoon ha.1bur .... ___ .1856. 
Olympia ........ _. ___ •• _ .. _.. ...du_ ...... _ ••. ______ • _ ...... _ .... _ On sketch of Olympia harbor.._ ... __ • 1856. 

APPEXDIX X o. 3H. 

Din.ECTORY Fon THE PAC TFTC COA8T OB' TFIF: UNin~D STATFB, REPORTED TO THE SUPERLSTENDENT OF 
THE l"NU:Ell :;TATES COAST f·nrnn:Y.-BY GEOHGE DAVIDSON, ASSISTA1'""l'. 

I:XTRODUCTION. 

The directory furnished by Assiotant Davidson, and first published in the Goa.st Survey Report for 1558, 
jS now in its revi~ed form, preceded by a brief sketch of the commencement and progress of the survey of 
the western coaRt. 

California was ceded to the United States by the treaty which was ratified with Mexico on the 30th 
of May, 1848. In that same year the march of improvement, l1aving already gained the shores of Oregon, 
prompted applications to the 'l'reasury Department that the Coast Survey organization, which had been 
working several years on tl1e Atlantic side, might be made to include also t.he Pacific coast.. In accordance 
with directions from the department, the Superintendent of the Coast Survey, iu the autumn of 1848. 

organized a surveying party, assigning for the field work, in Oregon, James S. Williams, one of the mo:>t 
experienced of the civil assistants in reconnai~sance, and, for the hydrography, Lieut. Oom'g W. P. McArthur, 
U. S. N., of tried service in the survey of the Atlantic section!'!. Sub-Assistant Jos. S. Ruth was detailed as 
topographer. For the general 11ses of the party, the schooner Ewiug was despatched from New York on the 
10th of January, 1849, under command of Lieut. '\V. A. Jfartlett, U. S. N., and the party followed on tho 
l,;t of February in tl1e stc11mcr Falcon, by way of the Isthmus of Darien. '.l.'he Ewing, after a long a11d 
dangerous passage, passed the straits of Magellan, and finally reached San Francisco on the 1st of August, 
her time from Callao being fifty-one days. The opening of' gold deposits near San Francisco had, months 
hefore, concentrated all the means of coastwise tra.n~port there, leaving Mr. '\Villiams unable to reach the 
month of tl1e Columbia rin~r. He occupied the tim::-. aftc>r liis nrn;'al in April, by a general reeonllllissance 
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of the north shores of San }'rancisco bay. Lieut. Com'g l\icArthnr joinecl the party in the Ewing, at the 
end of .August, to find that the retention of any part of her crew, whilP golcl wa;; to be picked up. wonl<l b(• 
a matter of extreme difficulty. The high rate of wages, moreover, and the lateness of the season, made it 
expedient to defer special opPratimw till the next year. Xotwithstauding the clrawlmck;; a1lu<lPd to, a 
general reconnaissance of the coast was made by this party from :Monterey northward to the mouth of the 
Columbia river, and a preliminary survey of the entrance of that river. \Yith full knowlcclgc of the difficultit>H. 
to be overcome in pushing the desired WOl'k further, four of the younger officers, who had been engaged on 
the Atlantic coast-George Davidson, .A. l'\I. lfarrirnn, .James S. Lawson, and .John Rockwell-pledged t.llf' 

assurance of their exertions, and were seut out in May, 1850. 'l'hese were followed in October by Assistant 
R. D. Cutts and by A. F. Rodgers, the result of whose labors ha, been the elaborate topographical survey of 
the sl10res of San }'rancisco bay, and of the coast northward to Bodega bay. The party first detailed for 
duty left the Pacific coast in the following autumn, having added the Bnrvey of :Mare Island strait, and a 
large amount of general information relating to the coast, its harbors, and river entrances, and to the island;;. 
Lieut. Com'g McArthur and Lieut. Bartlett had giYen spccial attention to the lighting and marks needed for safer 
navigation, aml fumished the sailing directions then requisite for passing up the coast and through the straits 
of Fuca . 

.Assi8tant Davi<l~on, of th.-: party, which, in IS.JO, so fully met my expectations, determined the 
geographical position of Point Conception, a service of tlw first consequence at that time for the rapidly 
increasing transit by sailing vessel8 along tlu•, coaRt of California. 'l'o thi~ 8Ucceedecl the determination of 
geographical positiorn'I, and of the magnetic \'ariations at prominent point8 and headlandi<, and the topographical 
survey of various localities in California a11c1 Oregon, hy the untiriug energy of J'\lr. Daviihion and the assistants 
who took up work during the same season. Their names are associated with most of the mape. and charts of 
tl1e western coast, whicl1 have since b('eu published, and with cleKcri11tiom< of tluc fidd work in the annual re
reports of the Superintenclent,. 

'l'he 8lll"YPJ of the sl10re>! of the Santa Barham chaunl'l was furthC'r extended by the <lc>tail for duty of 
Captain (now Brigadier General) :F~. O. C. Ord, U.S. A., and Sub-Assistant"'. l\I. Johnson, iu the summer 
of 1853, and by Assistant ,V. E. Grtc'enwell, since February, lS.55. Assistant G. A. Fairfield, in the rnme 
8eason, re1ilaced Mr. Cutts in tlrn triangulation which be ha<l canicd from ?.ionterey to the north of San 
Fraucisco, and was in turn succeeded Ly .Assistant Davidson, who lmd, in the interval, den~loped the 
geographical peculiarities of \Vashington Territory liy the triaugnlation of Admii·alty inlet, Puget's sound, 
and the numerous inclentationfl of both, and by determinations of l11tit.ude, longitucle, and the magnetic 
elements, at many points of the shores of the Territory, as he had previously done on tl1e shores of California 
11.nd Oregon. .At hi~ i·eturn to the .Atlantic coast, in December, 1860, the continuance of the work in 
'\Yashington Tenitory devolved on Sub-assistant Lawson. 

Commander .Tames Alden, U. S. N., took charge of th to Lydrographic operations in .August, 1851; revised 
the early reconnaissance of the entire western coast of the United States, and in the course of the nine years 
following brought the local l1ydrography up even with the data which had been snp11lied by the field parties. 
Working part of the time with two vessels, he was assisted in thc command at intervals by Lieuts. Com'g 
'l'hos. H. Stevens, J. S. Kennarcl, R. M. Cuyler, and Arch'd l\iacRue. A~ chief of the hydrographic party, 
tl1e name of Commander .Alden is connected with nearly all thc cha1·tt< which are referred to in tl1e 
directory of the Pacific coast. .For the tides, to which speci~l attention has been given from an early period 
in the history of the survey, as to one of its most important adjnncte, the requisite observations, at point8 
selected by the Superintendent, were first directed by Lieut. \V. I'. 'l'rowbridge, and, for a short period 
after, ·by Lieut. N. F. Alexander; but since .July, 1857, by Lieut. G. H. Elliot, severally of the Corps of 
Engineers. The results worked out in the office for tlie tides, and for latitude and longitude, the sailing 
directions furnfahed by the bydrograpl1ic officerll for the charts, the distances bet\\'een points as measured on 
them, the dangers of the coast, and additional particulars w·ithin the rwrsonal knowledge or obscrn1tion of 
AsBistant Davidson, will be found embodied in his directory. 

A list of the 8pecial surveys made on the western coast i8 given in Appendix No. ·38. 

• A. D. BACHB, Sup't U 8. Coast Sun·t·y. 
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GERMAi\'TOWN, PA., December I, 1862. 

DEAR Srn: In my answer 1.o your letter of inquiry of November 10, it was stated that since writing 
the directory I haJ accumulated much valuable material. 

This having been incorporated, it is proper to mention that the principal sources of information were the 
reports of the progress of the Coast Survey in Santa Barbara channel and Monterey bay ; your discussion 
of the mass of tidal observations ; the establishment of new light-houses and changes in old ones ; the work 

·upon the approaches to San Francisco bay; the detailed survey of Crescent City harbor; the examinations 
of the approaches, entrances, and extent of Koos aud Gray's bays; the continuation of the work in the 
Gulf of Georgia; and two years' aduitional personal experience. In that time I made special examinations 
of the seaboard, from Half-moon bay to the W alalla river, embracing the first accurate determination of tho 
position and extent of tbe middle and north Farallones. 

It will, perhaps, be gratifying to you to learn that, beyond the typographical en-ors in the first publica
tion, it has not been found necessary to expunge a dozen lines, and that the few changes made have resulted 
from giving details where investigation had solYed generalities. 

Many portions hare been rearranged to bri1:g each item consecutively before the eye. 
Very respectfully, yours, 

GEORGE DAVIDSON, .Ass't U. S. Coast Suri•ey. 
Prof. A. D. liACHE, 

Superintendent U. 8. Coast Surcey, rVasl1,ington, D. C. 

KENSING'l'ON, PA., .August 29, 1858. 

DEAR Sm: In offering for your acceptance the following Directory for the Pacific Coast of the United 
States, it may not be arni8s to state the circumstances under which it was undertaken. 

For nearly eight years the duties which you assigned to me in California, and in Oregon and Washington 
'l'erritories, kept me moving continually along the seaboard in every manner of conveyance, and familiarized 
me with almost every mile of the coadt, along which my Yarious trips and explorations have amounted to an 
aggregate of between fifty and sixty thousand miles. I early felt the want of reliable information in tangible 
form, instead of trustiug to memory, and, upon assuming the charge of the coast surveying b1·ig R.H. 
Fauntleroy, I determined to embody for publication the information acquired, but several years of failing 
health ]1revented the execution of more than regular duties, until the growing desire to leave the Pacific 
coast forced me to occupy the remaining leisure moments in arranging the matter while yet freshly photo
graphed upon the mind. A small part was published in San l<'rancisco, and altliough abounding in 
typographical errors, the avidity with which it was sought wa~ a strong incentive to continue the self-imposed 
task. The result is now placed at your disposal, and having examined all the courses, distances, and 
po~itions, I trust that no essential errors have been overlooked; but whatever have, fall upon my own 
ehoulders . 

.My duties having been especially geodetic and astronomical, we naturally preceded the hydrography, 
and, working in comparatively unknown waters, l1ave had constant occasion to use the lead. When seeking 
for an anchorage, drifting with currents, or on boat duty, I have almost invariably kept it going from my 
own ha.nd. SeveraJ cli,,.cnveries have rewarded our efforts. 

'J.'he historical notices of previous discoveries will be found few and short, as hardly coming within 
the scope of tlic present undertaking. 'l'he descriptions may reconcile some of the discordances of the 
early navigators. 

Very respectfully, yours, 

GEORGE DAVIDSON, Assistant Coa1t Survey. 
Prof. A. D. BACHE, 

Superintendent U. S. Coast Suruy, Wusl1ington, D. C. 
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INTROll1TCTOR Y. 

Before the reeent conquest of California and the discovery and development of its vast mineral wealth, 
comparatively little was known of tl1e hydrography and geography of its coast, except by the few navigators 
trading along its seaboard, or the daring otter hunter, familiar with every cove, rock, and headland. All 
that had berm accomplishcrl forcibly showed that a great work hnrl yet to he plannf'd and executed. 

It would take u~ far from OUl' pre13cribcd path to trace the extent, bearing, and importance of the 
successive di~coveries made during a period of more than three hundred years, between 1539, when Francisco 
de Ulloa first determined Lower California to be a peninrnla, and 1 S,53, when the Superintendent of the United 
States Coast Survey firnt de~patehed a party to give definite shape to onr shores. If the early adventurers 
and discoverers made their explorations in small crazy vessels, witl1 wretched and untrustworthy imtruments 
and methods, it is no less true that the first Coast Survey partie~ made theirs with inadequate funds, and 
under difficulties and privations that the well-housed Californian of to-day can never fully appn~ciate. 

The task we have proposed to ourselves before leaving this glorious El Dorado, whose Golden Gate has 
admitted in ten years the commerce of every nation, and given egrcRs to products worth five hundred 
millions of dollars, will be, to state all that is known at the present time of the hydrography and geography 
of the Pacific coast of the United State';; from the southern bonnclary in J20 32' to the northern boundary 
in 49°, embracing an ocean sh01·e-line of over 3,120 miles, divided as follows: California, including 
the islands of the Santa Barbara channel, 1,097 miles; Oregon 285 miles; "\Yashington Territory, 
including the soutl1 side of the Strait of J nan de Fuea, Admiralty inlet, Puget's sound, the Archipelago de 
Haro, &c., 1,738 miles. 

'l'he descriptions of ports, bays, anchorages, reefa, capes, islands, &c., will be given generally from 
personal observation made during an examination of the coast, extending through nearly eight years. 
Whatever has not come directly under our own criticfam will be taken from the published reports and maps 
of the Coast Survey. The names adopted will be those most reliable. Where any changes have taken 
place, they will be stated if known. 

With these few worad of introduction, we may be pardoned in ex1irrssing a conviction tl1at the knowledge 
herein conveyed will be of advantage to our extended commerce, and in as•mring the navigator approaching 
the bold outline of our coast, of the accuracy of the geographical positions. No work of the kind lias 

heretofore been undertaken; and should it possess no other merit than serving as a nuclf'us for aggregating 
future discoveries and developments, we shall feel that our labor has not been wholly in vain. 

EXPLANATORY Rl!:MARKS. 

The longitudes of nine stations on the coast have been determined by the Coast Survey, by means of 
moon culminations, occultations, and solar eclipses. 'I'he observations of moon culminations at each station 
generally extended through three lunations. The latitudes were determined according to the most approved 
methods and with the most delicate instruments. 'l'hese stations and twenty-four intermediate ones have 
been connected by means of a large number of chronometers, (from fourteen to twenty-one,) trani<ported by 
steamer, for the determination of the longitudes of the intermediate ones, of which the latitudes were also 
accurately determined in the same manner as the principal onei::. Other points, including light-houses, have 
been determined by triangulation. 

Where any position is given to the nearest minute only, it has been taken from the latest chart of the 
Coast Survey. The longitude is reckoned west from Greenwich. 

The prediction ef tlie tides superMedes the crude approximations of previous explorers. 
Tables and examples will be introduced to show the manner of predicting the times and heights of higl1 

and low waters at San Francisco and other harbors. 
S~ndings are given for mean low water. 
Bearinga are magnetic. 
DiBtances are expressed in geographical (nautical) miles. 
Magnetic declinations (variations) were determined with delicate and reliable instruments, and pre

cautions were always taken to avoid the influence of local attraction. 
Ducriptions qf light-ltOU8es, fog-bells, buoys, &c., are from the published notices of tlie Light-house Board. 



 

272 REPORT OF THE SCPBTIINTE:NDENT Ol' 

COAST DIRECTORY, MEXICO. 

LOS COROXADOS. 

These islands belong to ~Iexico; lie about seven miles off the coast, and nearly eight miles south of tl1e 
boundary between Mexico and the United States. 

They form a group of high, bold, and abrupt rocks and islets, of which the largest is 15 miles S. 11° F.. 
from l'oint Loma, about l~ mile in length by one-third of a mile in breadth, and lying in a NW. and SE. 
direction. It is a wedge-shapp,d mass, about 575 foet above the sea, the surface having some earth upon 
it, but entirely destitute of trees. A few small shrubs exist, and during the rainy season the soil is 
covered with grass, and a great abundance of gaudily colored wild flowers showing in patches of orang<', 
purple, and yellow, when ecen from the water. During the dry season everything is withered and the i~let 
presents a sterile appearance. Cacti and other plants grow among the rocks. 

There ii:' an anchorage about one-quarter of a mile to the eastward of the islet, and but one laniling 
place; even there the ascent is difficult for fifty feet, and thence easy to the crest, about half a mile distant. 

'l'he geographical position of the highest point, as determined by the Coast Survey, is : 

G I II 

I,atitude .. __ - .... - .... - __ . __ . _. ___ . ___ . _______ ........ _. _... 32 23 46 north. 

Longitude ...... ·····················--·--·--·-··-····-·--·· 117 13 2lwest. 
li. m. 8. 

Or, in time _. _. ___ .. _ .. - .......... _ ..... ____ .. - . - - . __ .. ___ .. _ 7 48 53.4. 

On the west and n01·thwe8t sides of the islet, and about half a mile distant, lie two smaller ones, or 
rather two masses of rocks about 50 feet high, and destitute of vegetation. They are a favorite resort for 
the enormous sea elephants. Bxcellent anc110rage is said to be found in the vicinity. The sma1ler of the 
two prominent islets is about half a mile in length; lies N". 58° ,V. from the larger, and is distant 22 mileE• 
It is a huge barren rock, with very sharp summit. 

In coming from the i<outh, this group affords a good mark for making San Diego, although before being 
up with them Point Loma shows distinctly. • 

Los Coronados were diocovere<l by Juan Rodriguez Cabrillo in 1542, and named by Viscaino in 1602, 
in honor of Francisco Coronado, governor of the province of Xalisco, under Cortes. 

PACIFIC COAST OF THE UNITED STATES. 
CALIFORNIA. 

The name California is first found in the worthless romance of "Sergus, of Esplandian," the son of 
Amadis of Gtrnl, written by Garcia Ordonez de Montalvo, the translator of the Amadis. It was first printed 
in 1510, with editions in 1519, 1521, 1525, 1526, (two,) 1575, 1587, and the recent reprint of 1857. 

The name appears in numerous passages, of which the following are given. 
f:::fr'rgus, ch. 157. "Know that, on the right hand of the Indies, very near to the 'l'errestrial Paradise, 

there is an island called California, which was peopled with black women, without any men among them, 

because they were accustomed to live after the fashion of Amaz;ons." 
"In tl1is island called California, are many Griffins, on account of the great savageness of the country 

and the immense quantity of the wild game found there." 
"Now, in the time that those great men of the Pagans sailed f against Constantinople] with those great 

fleets of which I have told you, there reigned in this land of California a queen, large of body, very beautiful, 
in the prime of her years," &c., &c. 

The name California next occurs in the memoirs of the conquistador, Bernal Diaz del Castillo, who 
served with Cortes in the conquest of Mexico. He writes that "Cortes again set sail from Santa Cruz and 
discovered the coast of California." Here Cortes rem11ined for some time, disheartened at the want of success 
.of liis various expeditions. The viceroy, Meudo~, despatched a vessel under the command of Ulloa with 
letters to Cortes. "Ulloa had a most favorable voyage, and soon arrived in the harbor where Cortes lay at 
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anchor. 'l'he letters of his wife and those of his children and of the viceroy had so much effect upon him 
tliat he gave the command of his vessel to Ulloa, embarked for Acapnfoo, and, when he had arrivetl here, he 
hastened to Qnauhnahuac, where his wife resided. • • • Shortly after, also, the troops arrived which 
had been left behind in California." 

After a few months' repose Cortes sent out a more considerable expedition, under command of Vlloa· 
"This armament left the harbor de la Natividad in the month of Juue of one thousand five hundred and 
thirty, and so many years-I forget tl1e exact year." 

The California referred to above is the peninsula of that name, generally known as Lower California .. 
and the date 1535. They are the only times in which Diaz uses the name. (Cap. CC.) 

In 1539 Francisco de lJlloa determined Lower California to Le a peninsula; this fact appears to have 
been subsequently forgot.ten, for it was called Ilas Carolinas, in honor of Charlcf' II of Spain. 

'l'he name California was gradually used to designate the region from the Gulf of California to the 
mythical "Straits of Anian." 

'l'he country was called New Albion by Sir Francis Drake in 1579. 
In recent times the region north of San Di .. go wa~ called Alta California. 
:From the southern boundary, in latitude 32° 32', longitude 117° 06', to Point Arguello, in latitude 34 ° 

34', longitude 120° 381, the coast runs ,V.N,V. 2~5 miles; from Point Arguello to Cape )fcndocino, in 
latitude 40° 25', longitude 124° 22', .NW. fi25 miles; from Cape Mendocino to Cape Flattery, in latitude 
48° 23', longitude 124° 44!, N.NW. 480 miles. 

The monument marking the western initial poiut of the boundary between Mexico and the united States 
is on the table bluff rigiug from the low land south of San Diego bay. It is un obdisk of wl1ite marble• 
about twenty feet in height, and resting upon a pedestal. It stands near the edge of the bluff, about 
two hundred yards from the sea shore, aml is plaiuly visible from the water. Its geographical position, as 
determined by the Coast Survey, is: 

0 II 

Latitude . . . . . • • . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . . . . • . . • 32 31 58.46 north. 
Longitude............ . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . • . . . . . . . . . 117 06 11.12 west. 

Or, in time ••..•.........................•.•...•.......•...... 
A view of the initial point and surrounding country was puLli~hed by t11e 

naissance chart of 1853. 

h. m. &. 

7 48 24.74. 
Coast Survey on the re<'on-

From the boundary the coast is low and flat, running N. by "\Y. for about 7 miles; thence curvi11g 
gradually westward until it is 11early east and west at the entrance of !-'an Dit:>go bay. 'l'he interior ot' tlie 
country is marked by high mountain;,. 

POINT LOMA. 

This is the sout11ern part of the western boundary of San Diego bay, and the termination of a remarkable 
narrow spur of coan;e, crumbling sandstone, which rise11 south of Puerto Falso, or Palse bay, and west of 
the town of San Diego, to the height of 300 feet, and after sti·etching south for about 5z miles, gradually 
increasing in height to 422 feet, terminates very abruptly. It is covered with coar"e grass, cacti, wild sage, 
and low bushes. 

SAN DIKGO BAY. 

Next to that of San Francisco, no harbor on the Pacific coai:.t of the United States approximates in 
excellence that of the bay of San Diego. It is l'('adily distinguished, easily approached, and a depth of 
2~ feet can be carried over the bar, which is three-quarters of a mile east of the southern extremity of Point 
Loma, and between it and the tail of the Zuniga shoal. The bar is about 650 yarde. across from the outer 
to the inner five-fathom lines. 

Vessels coming from the northwest make the ridge of Point Loma 11.s a long, flat-topped i8land, when 
about 25 miles distant. This appearance is occasioned by the bay to the southwest, by the low l:md to the 
northeast, and by the Puerto Falso at the north. 

A thick field of kelp lies 11.long the western shore of Point Loma, the inner edge being about one mile 
off-shore, and having a breadth of half a mile. The outer edge marks the line where the depth of water 
suddenly changes from l/O to 10 fathoms. 'l'he field commences off the bar at the entrance to :False bay, 
and stretches southward 2i miles south of Point Loma. Apprnaching the south end of Loma, along the 

3.) c s 
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outer edge of the kel1i, vass through a partial break in it, and when the point bears NE. by E., distant I! 
mile, kcrp along tl1e northern edge of the kelp in 4~ fathoms, and about half a mile from the point. 

As soon as the point is passed, a long, low beach of shingle is opened, making out from the east side of 
the point am1 forming a natural breakwater, forme1·ly called Punta de Guiranas* by the Spaniards, but now 
ilesignated as B1tllast Point. 

Round up gradually until Hnlla:<t Point is brought in rangr with the <:astemmost home of La Plnya, 
(rli.itant oue mile from Balln,;t Point and on tlu: rnme siuc of the bay,) and be careful not to open more of 
the village, a~ the shoal called Barros dt; Znnig•it Ft.retches Fouth from the east f!ide of the entrance, paralld 
to the ridge of l'oint Loma, and distant only three-quarters of a mile from it. Between Point Loma and 
this sl1oal runs the channel, which is le~s than half a mile wide within the three-fat110m lines. \Vith tl1e least 
swell tl1e breakers show the position and extC'nt of the shoal, and at low tides part of it is bare. It has been 
said that a rock, having but five or six feet of wnter upon it, lies in the channel; its position being marked by 
a patch of kf'.!p. whieh is, however, tom mvay in heavy wcath;;r. The pilot-boat Fanny reported being upon 
it in 18{,l, but the examinations of the Coast Surn-y have developed no such clanger, -and the report ha;i 
been generally discredited. 

During the snmmcr keep as close to l'oiut J,oma as the draught of the VC'ssd will permit, and lay on 
tlic wind up to Ballast Point, off which four fathoms can be carried within a ship't1 length, with 10 fathoms 
iu mid-channel, and a very strong current on thP ebb and flood tides; the former setting over the Zuniga 
sl10al. After passing BallaRt Point steer for La Pla;'t'fl. and anchor anywlu~re in from 4 to 10 fathoms, with 
good holding-ground. In~ide the point, and about :<50 yards X. by W, from it, is a shoal having only 12 
feet water upon it, in a line from Ballast Point to the westernmost house at La Playa. It is a quarter of a 
mile long. The shoals on the starboard hand, after enterjng, am plainly in sight, except at very high water. 
The channel, however, iB buoyed, and cannot be mi&sed. :From La Playa to New San Diego, four miles 
1li~tant, the drnnnel cmTes to the right and contracts, but about six fathoms water may be carried that far. 
A mile 01· two beyond the town the bay becomes ;.lioal arnl filled with flats, yet a very narrow three-fathom 
clmnnel runs close along the eastern shore, nearly to tlie head of the bay. 

Coming from the south, run for tlie extreme end of Point Loma until Ballast Point and La Playa are 
in rang<'. aK befon·, anrl follow tl1e foregoing direction;;. 

·when inoide tlie lwrbor vrs~cls 1ue 1ierf'ectly safe, but during very heavy 1rnntherly weather the kelp is 
~ai'1 to drive in such rnasRes as to make Y('f'8els dr:ig tlwir anchors. \Ye have never known O'nch a case, and 
1lnuht if a Yf'SHd with gnorl ground taddl' and proper attention would suffer frum t1tis cau~e. Certainly there 
i.< not reach enongh for the wind to raise a swell, and the holding-ground is excellent. In heavy southeast 
weather the sea breaks over Ballast Point, and in 18lil the pilot-boat :Fanny was piled upon it. 

roDn L011A LJGHT-HOUSK 

This p1·imnry sea-coast light is less than half a mile from the southern end, and situated upon thP 
l1i~h('~t part of tlic point, w]1icl1 here attains an elevation of 422 feet above l1igh water. 'I'he building 
eon8i~t" of n stone dwelling of one and a lwlf story, with a low tower of p]aRtered brick rieing from the 
centre ~nffieiently hi~l1 to l,lace the focal plane of the light 450 feet 11bove the sea. The light is a fixed 
white ligl1t of the third order of Fresnel, exliibited (:iince November 15, 1855,) from snnEet to sunrise, llluminates 
the entire l1orizo11, and in dear wcatlH·r should be Yisiblc-

From a hPight of 10 feet above the sea, at a distance of 28 miles. 
From a height of 20 f'ept above· tl1e sea, at a distance of 29 miles. 
From a height of 30 feet above the ~ea, at a di>'tanee of 31 miles. 
'l'lu• geographical position of the light, a>< given by t1ic Co11et Survey, is: 

L·ttitude .................. _ ............... _ .... _ .•...... _. 
Longitude .. _. . ............. _ ................. _ ... _. _ .. _ 

o 11 

32 40 13.0 north. 
117 12 22 W!'>tt. 

h rn s. 
Or, in time ........ - . . . . . . . . _ ..... _ .......... _. . . . ..... _ 7 48 49.5. 

Magnetic variation, 1::! 0 2!J' cast, in Arri!, 18iiJ, with a yearly incn~arn of l'. 

o Or Punta tle ),,, Guij11rroR. 

t Name<l l'Y Vi.. intJ in Ju112. Don Ga•pnr 1le Zunig1i, Couut <le Montney, dt,,.patclltld 1lie rxpediti n. 
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TlDES AT !:'AN lllEGO. 

General remarks upon the nature of the tides of the Pacific coa8t will be giveu further on, unrlrr tl1e 
head of tides at San Francisco. Tl1e tables for San Diego will lie gin~n at the end of tlw Directory. 

'l'ables I and II am used for determining the time of biµ:h wat<'r, anu ta hl1~ III will give the times of 

the other high and the low waters. Tabks IY all(l Y gin the 11<'ight of hif!h water, aud tab'.e8 YI and 
VII the height of the other high and low watl,rti. The e.\.pLrnation of these tables, with an example 
illustrating their application for San :Francisco, will be found on }>nge.s 

'!.'he corrected establishment or mean interval between the time of the nwon'~ tranEit antl th<' timr- of 
high water at La l:'laya ie IX/,. XXXYIIIm. The mean ri"e and fall of tide~ is 2.7 feet, of o<pring tide~ 
5.0 feet., and of neap tides 2.3 feet; the mean duratio11 of the flood i8 6h. 25111.; of the ebb, 611. Om ; aml 
of the stantl Oh. 30rn. The average diffei-ence between tl1c corr(·ct<'d c~tabliBhmcnt of the a. m. and p m. 
tides of tl1e same day is 1lt. 20m. f, r high water, and llt. Gm. for lo\V water. The differences, when the 
moon's declination is greatest, are 2lt. 4m. antl 1/1. 36m., respcetin:ly. The aYerage diffc1·encc iu hciglit 
of these two tides is 1.5 foot for the high waters a11d 2.1 feet for the low waters. 'Yhcu the moou's dcclinatirm 
is greatest, tho5e differcnce8 are 2.2 feet an<l 3.0 feet, I'CEj)Cctivel.'-. The averaf!:c difference of the higher 
high and lower low waters of the same day is ii.;J feet, allCl whcu the moon'> declination is greatest, 6.3 fp0t. 
The higher high tiile in the twenty-four hours occuri; about 'Jli. 1 Om. after tlw moon'~ upper transit, (southing.) 
when the moon's declination is north, anil about 3lt. 16in. before wl1en south. The lower of the low water:i 
occurs about 7;} hours after the higher high tide. 

The g1·catest observed difference bf'tweeu two low waters of one <lay wa~ t.2 feet, an<l the greatest 
difference between the higher high and lower low waters of one day, 8.8 foet. 

The existence of a bar at the entrance of this port was discovered by Yancouvc>r in 17~3, aud in 
criticising a plan of the harbor, published by Dalrymple in 1782, he remark~ : "Tlii:i plan, in point of 
correctness, is justly entitled to much praise, but was yet capablP, as for as came under my observation, of 
the following little improvements: the scale representing five nautical miles 8hould only subtend tlnce mile:> 
and a l1alf; the sl1oals of Barros de Zoonig-a, though well placed, instead of being two distinct shoals ought 
to have been one entire shoal, stretching something further to the N'Y. and SE. than is therein represent<:d; 
and the soundings between Barros de Zooniga and the land of l'onta de la Loma, (which i~ omitteil,) m·e in 
no part, from the south extremity of the former directly across to the latter, more than four fathom>< at high 
water, and fom1 a narrow bar from the shore to the shoal, gradually dee11c11ing aE well on the in~iJe as on 
the outside of the bar, with a rf'gular increase in mid-cl1anncl, from fin., clo8e to the Ehore, to tcu fatliom~ 
between the two low points that form the entrance to the _pu1·t."-(Yol. lI, page -173.) 

As the mean rise and fall of spring tides is live feet, and of neap tide,; about two and a half. Yanconvcr's 
and the rncent examinations of the Coast Survey confirm each other, and tend to ~how that the depth l1m; 
remained the same for the last sixty-three years. 

'l'he primary astronomical 8tation of the Coast Surny is on the round-toppPd hill, 100 feet high, and a 
quarter of a mile \V.SW. of La Playa. 

Its geographical position is: 

Latitude .......•..................................... _ . _ .. 32 41 57.6 north. 
Longitude ...•..•.... _ . . . . . . . . . . . . . . . .................... . 117 13 22 west. 

" '" .. 
Or, in time .................•............... _ ......... _ . __ _ 7 48 ;j3.5. 

The eastern side of the entrance to San Diego bay is low and flat, eovcreil with thick bushe~ and gra~s. 
It is called "The Island," although a peninsula, being very low and narrow towards the head of the 
bay. On Ballast Point, at the base of the Point Loma ridge, are visible the min~ of the old S1mnish 
fortifications, &e. 

From Ballast Point the bay runs about nortl1 for a mile and a half; thence curves gradually to the east
ward for three miles to New San Diego; t11ence to the head of the bay, southeast, seven miles. ThP a\·erage 
width of the bay after passing La Playa is a mile and a half, but at New San Diego, after contracting to a 
trifle over half a mile, it again expands to about a mile and a half, with low shores and cxtimsive marshes 
and fiats. Many years since tl1e San Diego river changed its conrRe during a freshet, and emptied into San 
Diego bay instead of Puerto Falso to the northwest. The rcEUlt "\\'all a mpiil nlliug in of the bay opposite 
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the old town of San Diego. An appropriation was made by Congress to tum the channel of the river to its 
original bed. 'l'his was done a few yearR ago, but the works have not proved of sufficient strength. 

The great drawback in San Diego bay is the want of fre~h water, which has to be brought from the 
river. An effort was made in 1851 to obtain a supply at La Playa by sinking an artesian well, but after 
boring 63.5 feet the attempt was abandoned. A similar attempt. with like results, was made at New Town, 
both continuing the previously expressed opinion of geologists. The same amount of money would have 
brought it in earthen pipes from the river. During the long dry season the river loses itsdf in the sand, and 
the inhabitants arc compelled to dig in its bed to obtain their supplies. Fresh provisious are readily procured 
here. "\.Yood ii" scarce and not good. 

The land in the region of San Diego bay is, with tl1e excPption of a small portion, well adapted to 
grazing. '111erc are numerous tracts, of limited extent, which produce well, but they are favorably situated 
for irrigation, the want of rain being very much felt in every section. Back in the mountainous districts is 
found abundance of timber of many varieties, such :rn oak, pine, cedar, fir, ash, sycamore, elm, &c. Gold, 
silver, lead, copper, &c., arP fouud, but tl1e produd is not remunerative. A vein of· coal (lignite) has 
l·cen dil'covcred near San Diego, is reported of excellent quality, and interested parties are erecting 
rn11chinery to work the lead, but the f'xperiment must prove a failure, because no gc11uine coal is to be f'onnd 
upon the coast, and in 18.51 a report was made against this very deposit. 

·when fi~hery as:mmeR a practfral shape on this coast tl1e 11arbor of San Diego will become a position of 
importance. ~~!ready several Fmall companies arc engaged in the whaling business. The waters in this 
viC'inity abound with the "California Greys," which are very troublesome to deal with, unless the bomb
lance is llRed in killing them. 

Communication with San Yrnncisco and th<:l northern or windward ports is maintained every week by 
steamer, arn] by regular lines of sailing veRsels. 

San Diego bay was discovered by J nan Rodriguez Cabrillo, a Portuguese in the service of Spain, in 
September, 1542; called Port San Miguel, and placed by him in latitude 34° 201 N., showing the imperfection 
of the instruments and the modes of observi11g in those days. He found great numbers of Indians here, 
"·ho rr;ceiverl him hospitably, Lut witl1 cautiou:Jncss. It received its present name from Sebastian Vizcaino, 
who ~urvPycd it in November, 1G02. 

In his time there existed a fon;st of tall, straight oak and other trees bordering the NW. side of the bay. 
Thi,; forest was said to be three leagues in length and half a league in breadt11, and that to the northwest 
of it wae a good harbor, nuw known as Puerto Falso. 

La l'erouse (in 1787) gives a copy of an English map of San Diego, of 1782, (Dalrym11le'~,) on which no 
nnme is aso;igned to the Zuniga shoal, but t11e shoal inside Balla8t Point and under the eastern shore is called 
"i::'hoal of Zuniga." Ballast Point is called "Point Guisarros," and J>oint Loma, "Hill Point" 

At the north end uf the ridge of Point Loma is nn extensive shoal bay called Puerto Falso, or False 
B ·Y· The bar at its entrance lies N. by W. !! '\Y., dist.wt 5z miles from the southern ntremity of Point 
Loma; anu having but three feet of water, it can be crossed only in the smoothest weather. The entrance 

jn~t inside the line of heavy breakers i~ about a quarter of a mile in widtl1, but rapidly contracts to less than 
an eightli. The 110rtbern point of this bay is about two miles in length, very narrow, and covered with 
low sand dunes. 

A view of False bay and the surrounding country was given on the Coast Survey reconnai11sance 
chart of 1853. 

To the no .. th and west of this the shore becomes compaet and unbroken, except by the valleys of San 
Luis Rey and San .Tuan Capistrano. The waters off this stretch of the coast Vizcaino called the bay of 
Santa Catalina. 

The latest chart of San Diego bay is that accompanying the Report of the Superintendent of the Coast 
Survey for 1857. 

From the southern extremity of Point Loma the coast runs N. by W. for 22 miles; thence to Point 
Lausen, (of Vancouver, 1793,) forming the cast point of San Pedro bay, NW. by W. t W. nearly 60 miles. 

SAN" LUIS REY. 

The mission of San Luis Rey is tlie largest in California, and the number of domesticnted Indians 
formerly in its neighborhood gave it the appearance of a large and thriving settlement. 
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It was founded ,June 13, 1798, stands in a rich valley from one to two miles wide, and is ahout three 
miles from the ocean, being separated therefrom by a range of hills. 

It is nearly in the centre of a section of country unequalled for salubrity and productiveness, but the 
scarcity of rain is an insuperable drawback. 

'l'he mission is now a military post, but very few men are stationed there. 
The anchorage is very much restricted and unprotected, and now never Yisited. Its position on tlw 

coast will be seen by reference to the reco1maissance sheet of the Coast Survey pn':ilishecl m 1853. 
Its approximate geographical position is: 

0 

J_,atitude . _ _ __ . __ . _ . - . - . - . - ___ . _ .. __ . __ . ___ - _ . ___ - . - . _ . __ . _ ... __ 3:1 17 north. 

Longitude. - _ . - - - ..... - - - .. - . - . - - . - . - ... - - - .. - - - - - . - - - . - . - .. - . . . 117 2U west. 

SAN JUAN CAPISTltANO. 

Now a place of no importance, with an unprotected anchoragc, rocky bottom, anJ bail landing. 
'l'bis mission, like all the othcrn, is rapidly going to decay. 
The apprnximatc gcograpliical position of tlw ancltornge is: 

0 

J,atitude - . - ... - . - ... - . - .. - .. - - .. - - - - - . - . - . - .. - .... _ . _ .. - . _ .. - . - 3;J 27 north. 

Longitude ...... ----·····--·-·-···-···-···-·-······-······-···· 117 43 west. 
Tbe site of the mission is marked on the reconnaissance shed of I 8.'i3. 

In latitude 33° 30~' N., about four miles northwestward along the coa!'t from the western point of 
Ca.pistrano anchorage, tl1c line of equal magnetic decli11ation of 1 :l" east cut;; the shore,, and pa~~"~ nYcr the 
great transverse break of the island of Santa Catalina. 'l'his line annually moYe8 southward a mile and 
a half. 

SAN PEDRO BAY. 

This bay is well protected in every direction, excevt agaimt the winter gales from tl1e southeast round 
to the soutl1west. During the spring, summer, and autumn, it is an excellent roadstead. From Point 
Fermin,• which is the southeast point of high land west of the bay, the line of bluff runs exactly north and 
south for abont two miles, being bold, and averaging 60 feet iu height. 

Vessels coming from the westward through the Santa Barbara channel make San Pedro bill, (1,GOO feet 
in height,) forming the west side of the bay, as an iBland projected against the mountains to the southward 
and eastward. Approaching Point Vincente, which is the southweRt point of the hill, vessels can keep it 
close aboard, there being from 50 to 80 fathoms within a mile of the shore; round Poi11t Fermin within half 

a mile, in from 6 to 10 fathoms, and open the small island called El l\foro,t run for that island, and when 
abreast of the landing, (readily recognized by the houses on the bluff,) about. one mile north of Point Fermin, 
anchor in three fathoms, hard bottom, and half a mile off shore. Vessela must anchor a mile off t.o get five 
fathoms. 

Coming from the south with northwest winds, beat in boldly until abreast of the landing; keep the lead 
going and anchor anywhere in its vicinity. Do not approach the low shore, to the north and cast of El l-Iuro, 
closer than one mile, at which limit four fathoms water will be found. 

In winter, anchor further out, and more to the southward, in order to be able to Blip the cable and go 
to sea should a heavy s~utheaster spring up. In 1852 we saw a vessel ride out a very heavy southeast gale 
of three days' duration. In March, 1863, the steamer Senator was lost in entering San Pedro in a fog. 

The waters of the lagoon, inside of the low sandy beach, and a mile or more northward of El }foro, 

find their principal outlet between that island and the bluff point half a mile west of it. 'l'he entrance is 
very narrow and crooked, and 11as two buoys, about 200 yards apart, to mark it. In 18.59 it is statl'dt that 
the "bar at the entrance to the creek remains about the same, (as it did in 1852.) .At mean low wat('r, 
throwing out the half tides, only two feet of water can be carried over it." A small tow-boat is now 
used for taking vesi;1els to New San Pedro, situated about three miles inside tbe bar. 

0 Named by Vancouver in 1792, a£ter the Father, Fermin de la Suen, President of the Missions of Alta Oali'ornia. He 
applied the name to the west point. 

t For El Morro. On the Co"8t Survey reconnail!Sllnce chart of 1852 it is ca.lied Dead Mao's island. 
t Report of the Superintendent of the Coast Survey for 185!1, page 100. 
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"\\T ood anJ water arc not readily obtained, and charges are l1igh. The beef rai8ed here is remarkably 
tough. 

'l'hc geograpl1ical J>Oeition of the Coast Survey astronomical station on the bluff at the lancling is: 
:> I JI 

J,atitwlP. __ . ________ . _ . - - ___ . - - - - - __ . _ - - _ . - - - _ - ....... - - - - :~~ 43 19.6 north. 
Longitu<ll• _ - - .... - .... - .... - . - ... - - . - .... - - . - - ............ . 118 16 03.0 west. 

h. m .. 
Or, in time_ ...................... _ .............•.........• 7 53 04.2. 

:Magnetic variation, 13° 30' east, in November, 1853, witl1 a yearly increase of i'. 

An appropriation has been made for a liglit-lwusc on Point Fermin, and the necessary topographical 
survey completed. 'l'he site recommended to the J,igl1t.-huu8e Board, Ly tlw Superintendent of the Co.ast 
Survey, is S. 15c "\V., and fifteen-sixtccntho of a mile distant from tlw astronomical st:1tion. 

Titl1·s.-'l'lrn corrected eetabli~bment or mean interval bet.ween the time of the moon's transit Rnd the 
time of high water is IXh. XXXIXm. The mean iise and fall of tides is 3.7 feet, of spring tides 4.7 feet, 
and of nc>ap tides 2.2 foet. The mean duration of the flood is 61t. 18m .• of the ebb Glt. 5m., and of 
the staud Oft. 30m. The average difference between tl1e corrected establishments of the a. m. and p. rn. 
tides of the same Jay is J h. 1 Om. for bigh water, 1md lk. 4m. for low water. The differences, when 
the moon's Jecliuation is greatest, are lh. [Jfim. and llt. 38m., respectively. The average difference in 
height of thcee two tides is 1.5 feet fo1· the high waters and 2.0 for the low waters. When the moon's 
declination i~ greatest, those differences are 2.3 feet and 3.1 feet, res pee ti vely. The average difference of 
the higher l1igh and lower low waters of the same day is 5.6 feet, and when the moon's declination is 
grcatr·st 6.G feet. 'l'hc higher high tide in the twen1y-four hours occurs about 9h. IOm. after the moon's 
upper transit (southing) when the moon's declination is north, and about 3lt. 16m. before when soutl1. The 
lower of the low waters occurs about seven hours after t11e higher high tide. 

The greatest observed difforence between the two low waters of one day was 3.9 feet, and the greatest 
difference between the higl1er l1igh aml lower low waters of one <lay 8.4 feet. 

To find the times aud }wights of high and low waters, compute them for San Diego, the times and 
heights being sensibly the same for both places. 

The town of Los Augeles is 2~ mili·s north Ly 1l1e road, from San Pedro, and is the centre of an 
extensiYe grazing, agricultural, and grape-growing country. 

'I'l1c 'luantity of grapes, aml fruit generally, shipped to San Francisco during the proper season is already 
enormous, being not Jess than 2,000,000 pounds. At all seasons one steamer finde a profitable trade. The 
coa~ting trade of this place is now greater than the aggregate trade of all the other ports south of San 
Franci~co. In nine months of 1856-' .')7 the number of vessels entering tl1e port was 8:.!, with an aggregate 
tonnage of 26,971 tons. Uegular commuuication is maintained witl1 San J<'rancisco and other ports by 
steamcro and ;;ailing vessels. 

Over 100,000 gallons of wine, and 5,000 gallons of brandy, were produced in 1854, and the culture of 
the grape bids fair to outstrip all others. 'l'he quantity of wine produced from the vintage of 18.57 was 
350,000 gallons ; of brandies 5,000 gallons. 'There is no doubt that in 1862 the yield jg more than double 
these quantitit>~. 

Cotton, sng;ar c:me, tobacco, flax, and the cereals, yield productive cropll, and the olive grows in abundance. 
Salt works have been c~tahli~hed within a few miles of Los Angele!!, but the pond from which the salt 

water i;; obtained wvers 011ly an area of 600 yards in length by 200 in width. The yearly product is about 
five tons. 

The country at the foot of the back hills is as productive as any in California, but its distance from a 
large market is a great hindrance to investment and improvement. The vast plains are literally covered 
with cattlP, and many of the rancheros count their yearly increa.se by thousands. These cattle are driven 
to the mining districts aud San :Francisco, but during the not unusual droughts of summer grp,at suffering is 
experienced, a·nd large numbers of tl1cm perish. 

'l'he Bay of San Pedro was diseovered by Cabrillo in 1642, and was called the Bay of Smoke, 
(Fnmos.) 

When Vancouver was seeking for San Pedro bay he found such deep water off Point Vincente that he 
thought this could not be near the place ; but after getting to the south and east he had a full view of the 
anchorage. He did not, however, enter it. 
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A view of San Pedro bay an<l San Pedro 11ill was given on the Coast Survey olwct of 1853. 
In 18Gl a preliminary examination was ma<le of the lagoon, situatct1 E. t S., about 1;3 or lG miles from 

San l'cdro, and which receives the waters of the Sanli1 A:rna rin•r. It was found to l>e sonw five mih,~ 
long, :mcl si>paratr·cl from the ocean by a nanow strip of low i":mrl hrneh, over whid1 wash"~ tlw lu•a\'Y swdl 
from the northwest and southeast storms. The lagoon lta~ a hr.,111lth of only a fow hundred yards, and a 
mouth aLont 50 yard>' in wiLlth, with a uarrow bar, upon whieh it i:-; snpposecl 10 or 12 feet of water might 
be found at l1igh tide. On thi1' liar tl1ere is a very heavy break at all ~tages of the tide, rendering it 
dangerous to cross in boats of any kind. Tl1ere is said to be· 110 :;afo anclwrnge off the entrance, alld tlt<' 

lO\'" straight beach, with a trend nearly cast and west, affords no protection whatever. The San l'('dro 
wind gap liC>s hetwecn S,rn l'eclro hill and tl1(' Sierra San .Jllirn, to tl1P soutl1east uf the Santa Anna, and the 
summer winds draw dirl.'ctly on the land, causing th(, northwest swell to roll upon tl1e beach with g-rmt force. 
In winter the southeast and sonthweot, swell breaks square upon this whole liuc of coast, and would prevent 
any ves1<el pas;;:ing into or out of the lagoon, or riding at ancl10r near it. 

In snmmrr tlw Sant.a Anna is said to frequently clry up before rP;1eliinf\" the higoon. 
From Point Vincente* the coast trends X. by 'TIT. it 1Y. for 11 miles; tl1ence 1Y. by 8. to Point Humr, 

in latitudl.' 34) OD' north, and longitude 118° 41' west; t11encr' to ]'oint ilfugn, 1Y. ~ X. for 17 mili;s. The 
last point lies NE. by E. ~ E., distant 14 miles from the eastern end of Auacapa. Thi& 1011g cmTc in tl1c 
coast is known as the Bahia Ona. 

Point Dume"' ril'es iuto a dome-like form 202 fePt hi~d1. The fand immediatd_v behind it falls away, 
so that in making it from the wcl't it ril'es into view as an i>llanil close under the high mountains. EaHl\nu<l 
of Dume the mountains spring directly from the water. 

A view of Point Dume is given on the Com't Survey Bhcet of 1853. 
From Po·int Jl[ugu to San Buenart•ntura, distant 17 mileR, the coast lrns a general trend K\\~. by 1\T.; 

but, about midway, it curves southwestward of this course 2~ miles towards Anacapa, thus contracting the 
eastern ent.rani"e to the Santa Barbara channel. 'l'wo milPs west of Point ~fugu is Laguna Point, elo~e 
under which is very deep water, the 10-fathom line running within 250 yards of the shore. B0tween ~Iugu 
aud Buenavpntura tlw coa~t is low, flat, ancl sandy, being thf' opening of tlw Yallr·y of Santa Clara, through 
which flows thP Santa Clara river. This stream i8 nearly dry during the summrr, and termiuatPs in fagoons 
and rnarsheR, hut in. the rainy season a volume of water i~ hTought down ha Ying suJlicient force to hrPnk 
through the narrow sand beach and flow into the ocean. The confiµ:uration of the shore, ancl its rdatiou to 
Anacapa aud Santa Cruz island, are shown upon the preliminary chart of the eastern entraneP to the Banta 
Barbara channel, publish<'d by the Coast Survey in 1857. 

The eastern entrance to the Santa Barbara cliannel lies between tl1e eastern encl of Anacapa island and 
Point Hueneme, whicl1 is about halfway hr tween lfugu and Buenaventura. From Anac:i1m, Point Hueneme 
bears NE. by N. & N., distant 9£ miles. Directly off tl1is point is found a remarkaLI• example of a sub
marine Vftlh'y, commencing with a depth of 10 fat.horns, 400 yards from the hPach, incrc:ising to 50 fat.homR 
iu fivc-eightlrn of a mile, and to 113 in less than two miles. Its i;;caeral direction is Routh, with a width of 
a mile, and l>onncled on either side by dept11s of 12 aud 15 fathoms. 'l'he best landing i8 directly on the 
point. Landing in the bight to the eastward and leeward is impracticable. 

'l'he erection of a primary sea-coa.•t light at this point was reconunemled l1y the Superintendent of the 
Coast Survey, and has been authorized by Congress. 

'l'he npproximate geogra11Lical position of the site is: 

Latitude ....•..................•... - . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 08 north. 
Longitude - .... - ........ - . - ......•. - ...... - - - . - . . . . . . . . . . . . . . . . 119 09 west. 

The computed magnetic variation, August, 18;'.i7, was 13° 3S', with a present yearly in..:rease of 1'. 
Vancouver says this was called Point Conversion on old Spanish maps; he placed it in latitude 

34° O!.l', and retained the name. 
'!'here is excellent l1olding ground off Buenaventura in 10 fathomi<, hut the landing is not good. The 

three-fathom line lies about a quarter of a mile off-shore. 
The Miss1·on ef Bucnat,entura, situated at the foot of the dividing ridge of the vall<".'"~ of Sm1 

Buenaventura and Santa Clara, about a lmlf a mile from the shore, was f(Jllndecl :March 31, 178~. Its 
approximate geographical position is : 

"Named liy Vuncouver, li93. 
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0 

Latitude ......... - - . - .. _ .. - ............... _ . - ... _ . - - . . . . . . . . . . . 34 15 north. 
Longitnde . ____ . _______ ..... _ . _. __ .... _. _______ ... _. ______ . __ . 119 15 west. 

:Fifteen miles westward of Bucnavcntum, on the coast, there is a rich deposit of sulphur, surface 
specimens of which have yielded CO per cent. Around the locality arc found ashes and scori<t. The 
groum1 is hot, anrl tlie gas emitted is almost suffocating. 

SANTA BAHBAltA. 

Frum San Buem1vcntura to Santa Barbara the distance is 23 miles, and the bearing nearly W. by N. 
Sa1Jta Em hara i" au opt•n roaclsteacl for all, except northerly winds, which ar<' unfrequeut. On the weBt 

sicle of the long, low, sandy beach is a bold bluff, called Point F1:l1jJe."' The hill rising behind it is called 
La Vigia. 

The landing is on the beach about half a mile east of Point Felipe; tl1C shore is very low and flat as far 
as the town, three-quarters of a mile distant, but gradually rises to the mission, which is-a prominent object 
about two mill'" inland. 

V cs2cls coming from the westward first 8ight L1 Vigia, and, upon approaching tlie ancl1orage, keep 
ontsidc of the line of kelp, (here nearly half a mile wide:) gradually round the point upon which is 
situated tl1e ligltt-lwusP, two miles southwesterly of' the landing, keep along the kelp until abreast of the 
town and anchor in seven fathoms; or pass through the kelp and anchor on the inside in 3~ fathoms, hard 
bottom. In anchoring far enough off to get 9 or 10 fathoms the bottom will be found sticky. A bydrographic 
sketch of the vicinity was published by the Coast Survey in 1855. A view of the town anrl mountains 
accompanies thi; ;;lwPt of l8fJ3. 

No danger" have been discovered in tl1e kelp off this beach. 
"\Vith the least swell the surf on the beach is a bad one, not falling square on, but cutting it at a 

sharp angle. 
In winter, vessels must anchor outside of the kelp, as the gales detach and drive it sl10reward in such 

vast quantities tlmt, corning across a vessel'i; 11awse, it helps to bring home her anchors. 
In January, 1863, the Pride of the Sea was wrecked on the i·ocks nuder the light-house at this place. 

LIGHT-HOU->E AT SANTA BARBARA. 

The structure consists of a plastered dwelling of one and a half story, with a low grey tower, also plastered, 
rising tl1roiigh the roof. The illuminating apparatus is of the fourth order of the system of l<~resnel, and 
shows afiud wh.ite ligltt, illuminating the seaward half of tl1e hnrizou. It ii; o;ituatec1 at an elevation of 180 
foet above the sea, two miles southwcstwardly from the landing on the beach, and 183 yards from the edge 
of the bluff. The light, as seen from the sea, will be projected against the hill rising behind it. 

In dear weather it can be seen from a height of 10 feet at a di~tance of 19 miles; from a heiglit of 
20 fpct at a di;;tance of 20z miles. 

Jt was first exhibited December 1, 1856, as a red light, but has since been chaugeil. 
The geographical position, as given by the Coast Survey, is: 

0 (/ 

Latitude. . . . . _ . . . . . . . . . . . . . . . . . . . . . . ............. _ .. _ . _ • _ - _ 34 23 35 north. 

Longitude ... - ....... _ ... _ .. __ . _ ... _ . _ .. __ .. __ . _. ___ . _ .. _ _ _ _ 119 42 05 west. 
h. m 

Or, in time .. _ ... _ ...... ____ . _ . _ . _ .. _ . _ .....•.. _ .... _ . ___ . __ 7 58 48.3 
Magnetic variation, 1H0 30' cast in November, 1853; yearly increase 11• 

The secondary astronomical station of tlie Coast Survey was on the slight grassy rise just in from the 
beach, and 60 yards from tlie west side of the road leadiug to the town. Its position is : 

D II 

La ti tnde. - - - ...... __ .. _ .. __ . _ ... __ .... _ . _____ .• __________ _ 34 24 24.7 north. 
Longitude ......... ----··--··------·-----------··-········ 119 40 18.0west. 

Ii. "'· a. 
Or, in time. - - - ........ _ .. _ .. _. __ . __ ................. _ .. _ .. 7 58 41.2. 

o Named by Vancouver, 1793; called Point Castillo on the Coast Survey chart of 1853, from a sma.11 Meiicon battery 
formerly existing upon it. 
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Santa Barbara is a town of considerable size, lying in t11e middle of an agricultural tract, running east and 
west, at the southern baRe of the Sierra Concepcion, bnt of limited breadth. 'l'be trade with Sau :t'ranci~co is 
not extensive; but this being one of the greatetlt ~tock-raising districts on the coast, vast drovcfi of cattle 
pass thrrmgl1 and are sent to Sa.11 Francisco arul the rnini11g rli,,trids. 

The mission, founded December 4-, 1786, is 011c of the largest and beet establi:shment~ of the kind in 
California, and in the gardens attached to it the grape and olive were cultivated with rncces~. In the t<iwn 
of Santa Barbara 1 here is a single grapevine which yielded during tl1e year ] 858 on•r two thousauJ 11nmHlo 
of grapes. A single stem rises from the ground a height of five f<~et, aud its branches, supported Ly poll:~, 
cover a very large area. At tl1c bas"' the trunk measures two feet in circumfcrcncc.-(Califoruia Stnt.c 
Register, 1859.) 

A large bitumen pit, about ei~ht miles west of Santa Barbara, emptie:: directly into thE' ocean, and tl1e 
bitumen, floating on the water, works against tl1e summer or northwest. winds even beyond Point C011cPpcio11. 
Very frequently, in calm weather, a great extent of the surface of tl1e clrnnnel become~ iridescent from the 
thin film of bitumen spread over it. 'l'l1e rock.s along the slwre, even to tl1e westwanl of Poim Co11ce11eion, 
arc covered with it, and when encamped at El Uoxo, in 1850, we gathered it to start our fires. 'l'lw lnclinnK 
l1ave always used it to pay the scams of their canoe::. 

Sulphur, in large beds and of superior quality, exists along the seaboard, and manifests itF<·lf in all tlie 
warm springs. 

'V ood and provisions in aburrdancf' can be ea8ily obtained here. "' atcr is plenty, but not sr1 n·aclily 
procured. 

A very short llistance back from the coast line i;.1 a range of rugg<'d hills, over 2,000 fret high, forming 
part of the Sierra Concepcion, (sometimes called the Siena San Inez,) \Yhosc si(1es ano spaffl'ly con·.rPll with 
timber, and through some of whose gullies and gorges pass small streams abounding in the finest trout. 
:From others i8sue warm springs having a temperature of about 117° Fahrenh<'it., and highly imprL'gnatPd 
with snlphuretted hydrogen. The height of the springR by barom:>tric ID'.;asurcment i;; about 1.200 feet. 
They lie behind the village of :Montecito, ea~twanl of Santa Barbara. 

'l'he coast trail to San Francisco paescs aloug the 8hore for a distance of 15 01· 20 miles to the Gaviota 
pass; thence inland to the Santa Inez vall('y, wl1id1 1·uns 1warly pnrallel witl1 tLe coa~t. 

Regular communication Ly steamers and sailing vessels is maintained with Sau FrnnciRco and otlu,r 
ports. 

In L.542 Cabrillo Yi8ited this place and found great numbers of Indians, who camp off to his ships in 
large canoes, and were quite hospitable. Close to shore he found an Indian town with "casas grarules." 
To it he gave the name r~ueblo de lo:; Can<las. 

'Tlte coast tine from Santa Barbara. 1ig1it to Point Concepcion light nms W. hy S., nistance 37 
miles. The rugged hills westward of the Gaviota pass come close to the shore. forcing the traveller to leaYe 
the beach for their 8f>IL i;]ope, the trail passing over sleep ridges and Jown vall<'ys. 

'J.'lte simoom.-The only instance of the simoom on this coast, mentioned either in its histOl"y or 
traditions, was that occurring at Santa Ba1·bara, on Friday, the 17th of June, .1 S59. The temperature during 
the morning was between 750 and 80°, and gradually and regularly increar;cd until about one o'clock p. m., 
when a blast of hot air from the northwest swept suddenly over the town and struck the inhabitants with 
terror. It was quickly followed by others. At two o'clock the thermometer expo8ted to tlw air rose to 1330, 
and continued not lower than that point for nearly three hours, whill't the burning winc1 raised dense cloudR 
of impalpable dust. No human being cc•uld withstand the heat. .All betook themselves to their dwellings 
and caJ"efully closed every door and window. 'The thick adobe wall~ would have rcq uired days to han 
become warmed, and were consequently an admirable protection. Calves, rabbits, Lirds, &c., wei·e killed; 
trees were blighted; fruit was blasted and fell to the ground, burned only on one side; and gardens were 
ruined • .At five o'clock tlie thermometer fell to 122°, and at seven it stood at 77°. A fidherman, in th" 
channel in a.n open boat, came back with his arms badly blistered. 

It is recorded that on the 23d of June there was a remarkable 110t day over Stanislaus connty. The 
thermometer stood at 113° in the sl1ade, and the wiud actually burned as from a hot oven. Binle dropped 
dead from the trees. 

At the entrance of the valley of El Coxo, ne11r Point. Concepcion, whilst engagc,d in making 11stronomical 
observations, during July, August, and September, 18b0, we frequently experienced at night hot blasts coming 

36 cs 
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down from the Sierra Concepcion, after two or three days of clear, calm, hot weather; the north winds 
apparently bringing the 1ieated air from the valleys behind tl1e sierra. The records show many cases where 
stars imcldenly became so very diffused, large, and nnfteady by these short bot blasts as to be unfit for 
ohse1-vation. Reyoud tlrn mmoyancf' and delay occasiorwd l1y tl1is circumstance no observation!'\ were made 
to determine the temperature of the heated air. It had, of course, not near so elevated a temperature as that 
sweeping over Santa Barbara, aud was quite fitful. 

POINT f OSCEPCION. 

This characteristic and remmkable headland, about 220 feet in height, lies at the weFtem entrance to the 
Santa Barbara channel. Ouce iieen, it wiH never be forgotten. "\Yhen made from the northward, or from 
the eastward, it rises as an island, but, upon ap1noach, is found to be a Ligh vromontory, stretching boldly 
into the ocean, and terminating abruptly. Tlw land behind it sinks comparatively low, and at first 
gradually, but soon rapidly rises to the mountains, which attain an elevation of about 2,500 feet. llt>tween 
three and four lrnrnhecl yanh ~nuth of tlie foce of tlie cape is a large rock nearly awash, upon which some 
of the California steamers lrnvc struck in very foggy weather. A topographical sketch of the point accom
panies the Superintendent's report on the Coast Survey foL· 1851. Views of it aecom1mny the sheet of 1853. 

LIGHT-HOUSE AT POINr CONCEPCION. 

The buildings are erected on the extremity of the cape and upon the highest part, w l1ich is 220 feet above 
the ~ea, aml covered with grnss and lrn~l1es like the land behind. As seen from the southwm·d by day it will 
Ile projected against the Sierra de la Concepcion, and appear about one-third of their heigl1t from the water. 
The part of the range behind tl1e light-house iieems very level along its summit, and the house is seen about one
third of t11e length of t11e level range from the western part of it. The structure consists of a brick dwelling, 
plastered, of one and a half story, with a low tower, abo of brick, and plastered white, ri8ing from the 
centre. The light was first exhibited }~chruary 1, 1856, and l'l1ows from sunset to t:tmrise. It is a primary 
sea-coast light, consisting of an illuminatiug apparatus of the first order of the system of Fresnel, and exl1ibits 
a rn·olning u:li.itt: light, showing aflaslt e1Jery half minute, throughout tlw entirn ~r,;1. horizon. It is elevated 
about 250 feet above the sea, and should be vil'ible, in a favorable state of the atmosphere, from 11 height of'.--

10 feet above the sea, at a distance of 21.8 miles. 
20 feet ahove the sea, at a di~tance of 23.3 miles. 
30 feet above the sea, at a distance of 24.4 miles. 
60 foe~ above the sea, at a distance of 27.1 miles. 
Its geographical position, as given by the Coast Survey, i~: 

0 I 11 

Latitude. . • . . . . . . . . . • . . . • . • • . • . . . . . . • • , .•.••.••........... - 34 26 4 7 north. 
Longitude ........................................•.••....... 120 27 00 west. 

h. m. ~. 

Or, in time. . . . . . . . . . . . . ....•.......... - ••..•.••••••.... - ..•. 8 01 48.0. 
l\lagnetic variation, 13° 50 1 east, in September, ] S.'JO; yearly increase, I'. 
Fog-bdl at Point Conccpcion.-A fog-bell, weighing 3,136 pounds, is placed on tbe edge of tl1e bluff, 

seaward of tlie ligl1t-housc. The striking machinery occupies a frame building, whitewaBhcd, on a level 
with t11e ground, and having the front open to receive the bell, which is sounded during foggy or other 
thick weather, night or day, every thirteen and a l1alf seconds. 

'l'he following bearings and distances arc taken from the Uoast Survey ehart of this locality, published 
in 18ii3. 

The rock off the "·est cml of tlw San Mig1wl iFlnncl, S . .J J<J., distant 22 miles. 
The east end of San ~Jigud i~lalH1, :"K by S. i S., dist;nt 26 miles. 
'l'he southwest end of t)anta Cruz islaud, 8E. by E. ~ E., distant 40 miles. 
Next to the islands of the Santa Barbara chnnnel, Point Concepcion is the most promimmt and interesting 

feature between San }'rancisco and the peuirnmla of J,ower California. It has very juAtly and appropriately 
been termed the "Cape Horn" and the "Hatterns" of the Pacific, on account of the heavy northwesters 
tl1at are here met with on coming through the ehann<'l, with a great change of climate and meteorological 
conditions; the transition being remarkl1bly sudden and well defined. An investigation Qf the temperature:: 
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of the ocean, northwest and east of the cape, would be highly instructivfl, as some charactcristi~s would 
naturally be expected from the abrupt change in the direction of the mountains and coast line. We have 
frequently seen vessels coming from the eastward with all sail set, and light airs from th" 11ortl1, in a Vt'ry 

little time reduced to Rlrnrt canv>1s upon approaching the ca1w, aud vessels from the northwest coming bcforn 
a spanking breeze lose it within a few miles after passing the cape into the channel. These la&t woulu be 
fortunate in reaching Santa Barbara in a day. v;• c have known a vessel to be three days working from 
San lluenaventura to Santa Barbara, whilst a tPn-knot breeze was blowiug west of Point Concepcion. 

During some summer seasons the fog is almost interminable, but more particularly amoug the island~. 
For the space of six weeks, with clear days and nights at the cape, the islands have been invisible; risiug, 
11owever, to an elevation of 1,000 or 1,500 feet, the observer plainly sees the summits of the islands over 
the sea of fog which envelops them. 

,,.,.hen the fog8 prevail, they generally roll in from seawaru at sunset, and clear away about ten o'clock 
next. morning. 

Point Concepcion was discovered by Cabrillo in 1542, and called Cape Galera. He placed it in latitude 
36i!" N. It was afterwards named I'untci. de la Lirnpia Concq1cim1. 

The extent of shore-line from the southe1·n boundary to Point Concepcion is about 250 miles. 

EL COXO. 

Two miles east of Point Concepcion is tl1e anchorage of El Coxo, off thc entrance to the vallr·y of that 
name. This anchorage is a better one than that of Santrr Barbara, aml the kelp i& not so compact. After 
passing the point from the westward, at a distance of about three-quarters of a mil!>, run E. by K., 
and gradually rnund the bluff one mile distant from the cape, giving it a berth of half a mile; run on ;1 

N.NE. course for three-quarters of a mile, wh"n the valley will open with a sand bi>ach off it. Anchor outside 
or inside the kelp. according to the choice of depth ; five fathoms 1eing obtained within a quarter of a 

mile of the shore, with haru, sandy bottom. Ten fathoms water will be found hnlf a mile from shore . 
.A hydrographic sketch of the anchorage was issued from the Const Survey Office in 1852. 
There is a large rancho at El Coxo, and it is one of the ve1·y best tracts for grazing. The beef ha;; a 

finer flavor and more delicacy than any we have met. wit.It on tl1e l'.oa"t. At tl1" l11•ad of the valleys and In 
the mountains is a species of large live oak, very bra&h whPn newly cut, but growing hard by sea~oning. 
'\Villow, for fuel, and water can be obtained here, but neither in abundance. 'l'he water is diE<agreeable to 

the taste. 
The primary astronomical station of the Coast Survey was on tlie to11 of the liluff, and between 2:i0 

and 300 yards "\V. 2 S. from the mouth of the creek. Its gcograpl1ical position is as follows: 
o II 

Latitude. . . . . . . . • . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 26 56 . .5 north. 
Longitude. . . . • . • . • • • . . . . • . • • • • • . • • • . • . . . . . . . . . . . . . . . . . . . . • . 120 :!5 39 west. 

h. m. s. 
Or, in time ... _..... . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 8 01 42.f. 

Magnetic variation, 13° .50' east, in September, 18°50; yearly increase, 1 1
• 

In passing this valley, in 1793, Vancouver saw an Indian yiJJ:ige, the inhabitants of which made signs 
for him to land. 

ISLAJ\DR OJ<' THE SANTA BAitBARA CH~N~EL. 

The name El Canal de Santa Barbara was given hy Vizcaino, in December, 1602, to the narrowest part 
of the channel lying east and west, and about 24 leagues in length. 

Until the Coast Survey first -examined in detail the islands lying off the main, between San Diego and 
Point Concepcion, nothing aceumte was known of their number, peculiarities, extent, or position. Upon all 
maps, of as recent date as 1850, an island called San Juan was laid down, and upon a map of the republic 
of :Mexico, compiled in the United States, and dated 1847, we £nil no less than twelve large islands, the 
positions and extent of which are most grotesquely erroneous. The island of San .!Higuel, the most western 
of the Santa Barbara group, is placed 70 miles SE. of Point Concepcion, instead of 23 miles SE. by S. ~ S. 
'l'he same general remarks will apply tu the coast line as thereon represented. 'l'liree large rivers are made 
to fiow into the sea between Santa Barbara and San Diego bay, wl1ich is increased in size to 20 miles by l 5, 
and running north, whilst two others rival it in extent. A Russian chart pulilished in 1848 has a bay and 
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river on tl1c cast side of Point Dume. The geographical positions given previous to the Co11st Survey 
operations 11re remarkably erroncous. \Ye n'collrd wdl, ·wl1en corning upon tl1is cna~t. nf finding in good 
nautical authority Point Concepcion over six miles distant from the latest determination in latitude; and we 
ha~c heard of more than one vessel reaching California with only a school atlas for a chart. 

In Fin<llay's Directory for 1he Pacific Ocean, published late in 1851, we find a description of tl1e already 
mentionecl San Juan island, but it does not give it a very definite location. It may not he uninteresting to 
state lww the error lws hPcn l"'rpP1m1ted. The first notice we can find of this island is its discovery by 
l\Iartinez, in 1789, on his passage from Monterey to San Blas. The next time it turns up is in Vancouver, 
vol. II, page 474, wherA the following account ie given: 

"~.\t the distance of about eigl1t 1eaguPs, somewhere alwut N. 55° W., or K. 60° "\Y. from Point de la 
Loma, by a very u1,1certain estimation, is situated an islancl called .St. John's, between which and the coast 
we pmised without seeing it, [although he previously states l1aving seen San Clemente and Santa Catalina,] 
nor did we oh><ern' it while we remained at anchor, excepting on one very clear evening, when it was seen 
from the l'residio [of Ran DiPgo] at a time when l was nnprovitled with a compass or a0y other means of 
ascertaining its direction, and was therefore only able to guess at its situation. 

"It apjleared to !Je low and flat; is hut seldom seen from the Presidio of San Diego, and was undis
covered until recn by Martinez, a frw years before, in one of his excursions along the coast." 

Ao Yancouver lrns 1ilotted tl1iF island on the line from Point Loma to Ran Clernrmte, and as it i8 
generally so plact><l, we have no hesitation in m<suming that, during peculiar states of the atmosphere, the 
top of San Clemente or of Santa Catalina has been mistaken fOI" another and intermediate island. 

Having visited and examinecl San Clemente, Santa Catalina, San Nicolas, Santa Cruz, and San Miguel, 
·we· found them efferiug no inducements for agrieulture, and "\'ery few, indeed, for raising stock, while there 
are so many advautugc's ou tlw main. In :i fow words, we may characterize their disadvantages as want of 
water, all(! w:mt of fut•], wi1h high, bold, and n1gged sides, which in mauy places bt>eome precipitous. The 
rnrfuce of San :Miguel nnd Santa Itosa is rolli11g, and covered with graBs and bushes; the mountains of Santa 
Catali11a almost inaccessible, and San Nicolas, mid San ClPmente, corn1rnser1 of coarse samhtone, presenting 
a clry, 8andy, aud ~tcrilc nspect. 

. On tlu· chnrt of tl1e Nl:JFt from San Dic·go to San Francisco, published by the United States Coast 
Sarvey in 1853, a remarkable ancl beautiful exhibition of the paralIPlism between the islands and the 
adjacent coust is presented. The fonr islands, Anacapa, Santa Cruz, Santa Ilol"a, and Sati Miguel, with tlrn 
rocks seven miles W. by N. from tlw latler, lying broad off the coaEt between Ran Buenaventura and Point 
Concepcirm, lrnYe their longer axes Jiarallel to the trend of tlie shore-line, which is the general direction of 
!he Sierra Conception immediately behind it. In Yizcaino's voyage, this paralleli8m was noted west of 
Santa Catalina, "when• a regular row of islands exist, five or six leagues distant from each otht>r, all populous, 
ancl the inhabitants trailing with each other and the main, and the islands following each other in the same 
direction a~ the main land." 

Corte~ sl1oal, the islands of Santa Catalina, San Clemente, San Nicolas, with John Begg's rock, seven 
miles from its northern extremity, have their longRr axes N"r· Ly ,¥., aml parallel to each other, wl1ilst the 
sland of Santa Barbara iH on tlie prolongation of the longer axis of San Clemente. In the third parallel 
the direction become8 perpendicular to the first described, for from latitude 33° 051 N. the trend of the coast 
and hills southward. through the longer axis of Point Loma, will pass through Los Coronados, although the 
islands lie NvV. witli respect to each other. 

Navigators, in making the Srrnta Barbara channel from tlie northwest, readily e~timate their approach 
in thick foggy weather hy the peculiar odm· of the bitumen which, issuing from a large pit on the shore 
about eiglit mil"~ west of Santa Barbara and floating upon the water, works agai1;st the summer winds far 
beyond l'oint ConcPpcion. This set to the we8tward is found to exist for about four miles off shore, and 
ru11s at a maximum veloci1y of a mile and a half per hour. Further out the current is variable, but even 
there its greatest velocity is attained when running to the westward. J<'rom Point Concepcion it strikes to 
tl1e southward and westward, being doubtless influenced by a current from the upper col\Bt, 

Vancouver is the first who calls attention to the bitumen, in the following language, vol. II, page 449: 
"The surface of the sea, which was perfectly smooth and tranquil, was covered with a thick slimy substance, 

wliicb, when separated or dieturbed by any little agitation, becaBJe very luminous, whilst the light breeze 
that came principally from the shore brougl1t with it a strong smell of tar, or of some such resinous substance. 
The next morning the sea had the appearance of diPsolved tar floating upon its surface, which covered the 
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ocean in all dirPctions within tl1e limits of our view, and indicated that in the neighborhood it waE' not rnlijPct 

to much agitation." 
'l'he following remarks of Sir Edward Belcher, in October, 1839, are taken from tl1e Voyage of tlte 

Rulphur, vol. I, pagf' 320: "Off tliis part of the coast to the westward f of Santa Barbara] we experienced 
a very extraordinary E<ensation, as if the ship was on fire, and afrer a very clo1<e investigation attributed it to 
a scent from the shore, it being more sensible on deck than below; and the land breeze confirming thi~. it 
occurred to me that it might arise from naphtha on the surface."-See remarks, ]Jage Santa R1rhara. 

Among thre isla111l~, as far"" San Nicolas, the current ruus to the southwar<l, and there remains little 
doubt that tl1e steamship "\Yinfield Scott wns set out of her cmusc, and upon Auacapa, by tlii~ current. On 
the Cortes ~hoal it freq1wnllJ· runs ag-ainet the K"\\'. wind 11t t IH' rate of nrnrly two miles per hour. At otlu·r 
times it lias been found to run in an oppo'4ite direction nearly a8 ftrnug. 

A prdiminary c11art of the eastern entrance to the Sm1ta Harl.mm channel accompanied the annual report 
of the SuperintemlPnt of the Coast Survey for 1857. 

It may not be here amiss to call attention to the abundance of mackerel found in the clrnnn .. I. \Ye 
have seen the water fairly alive with them, and have canght them by hundreds. Crayfi~h of a very large 
size are found in gi·eat numbers along the 8hores. 

The rainy season comrn<>nces in tl1e r-a.rly pm·t of Xovr-mlie1·. au<l contitrnPs until the middle of l\Iarch. 
The quantity of rain that fall~ rlors not avernge over Hi indll'~, but some seasons are marked by exces~ive 
drought. During the winter SE. gales prevail, and sometimee during the summer months southerly weatl1cr 
will bring up heavy rain. 

CORTES SHOAL. 

Commencing 11t the southward, the £rst object that claims our atlf>ntinn is thr d11ngerous bank and rock 
called the Cortes Bhoal, bearing S\V. i W. from the southenst end of the i~land of Sau Clemente, and <listant 
46 mile,s. 'l'he extent of this bauk has been sounded out carefully. and found much greater tlum the early 
examinations led us to snppose. 'Vithru t!1e limit~ of the 50-fiithorn curw tl1e general trend is p:irallel 
with the island~ of Santa Catalina, San Clemente, and San Xicolas, a111l it streEches about 17 miles, from 

latitude 32° 24' N., longitude 118° 59f "\\'.,to latitu<le 32° 32' N., longitude 119° 17:1' "-T·• hut curves 
slightly to the southwest. It has an avem~e and nearly uniform width of 3:1 miles. 'l'he nature of tlm 
bottom is hard, composed of white sand, broken ~hells, and fine coral at the southeast portion;; and Band, 
with broken shells, at the northwest. The shoalest and most dangerous part is that knvwn as the, Bishop 
rock, lying five miles from the southeast tail of the bank, and having but 22' fathoms of wa:er upon it. 
Around this danger the depth increases gradually, aud iu an extent of 22' miles in the general direction of 
the bank reaches but 15 fathoms. The geographical position of these rocks is, approximately: .,., 

0 ' Latitude .....•.. _ - .• _. __ ......... _ ... _ .•...•.... _. _. - . - - . - .. - - 32 251l north. 
Longitude. _ .. - .. - .•. - . _ . __ ..... _ .... - .. - - . - .... - .... - .. - -·. - . - . 119 05 west. 

}'rom the nmihwest end of the island of San Nicolas tbe rocks bear SE. 2' S., distant 57 miles; and 
from the southeast end of the i<l!and of San <Jlemeate -tbey bear SW. i S., distant 46 miles_ 

The next shoal spot is oh~ of 10 fathoms, about· the middle of tl1e bank, and of limited extent, being 
only half a mile square within the 15-fatliom cm·ve. lts geographical position is, approximately: 

Latitude .• __ .. - .. _ - - •. - •. _ . - - - - _ .. - .. - .......•...• - • - .... __ . - • 32 26i north. 

Longitude. - ... - .. _. - .•• •'• ••••.. - .. - . - . ··-. - - .... - . - • - . - - . - - - . - . 119 lOz west. 
From the northwest end of Situ Nic-~las, the spot last mentioned bears SE. by S., distant 54 mileB; 

and from the southeast end of San Clemente it bears SW. ii; W., distant 50 miles. From the Bishop rock 
it bears W. :i N., distant five miles. 

To th.- northwestward of tl1is latter shoal spot the depth is nearly uniform at 49 fatlwms for 7z mile~. 
and between it and the Bishop rock the depth is uniform at about 43 fatltoms. 

Upon this bank the current is variable, frequently setting against the strong N\Y. winds ll-ith a velocity 
(If nearly two miles per hour, and producing at all times a heavy swell, and even in moderate weather breaking 
heavily upon the rocks. In passing over the bank at night we have been sensible of our proximity to it by 
the 1ncrea.sed swell. In the detailed examination of 18.56 it was found that the general set of the current 
was to the southward and eastward, and the greatest velocity a mile and a half per hour; but no statement' 
il!I made concerning the prevailing wind. 
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The existence of this bank had been reported several times, and the following positions assigned to it: 
S1dft's island, latitude 33° OS'; longitude 119° 06', as seen by Captain Aulick, U.S. N. 
Rock, latitude 32° 301

; longitude 119° 06'; no authority. 
nauk, latitude 32° 28'; longitude LIS 0 42'; no aut110rity. 
It lies in the direct route urrn· followed by the P:mruna and San Francisco steamships, and was discovered 

by Captain Cropper, of tlic ~tcam~bip Cortes, in .March, IS53. His- position was determined by bearings 
upon San Nicola8 aud San Clem\Oute, and wa~ very close, being within a mile of the latest and best assigned 
place. Ile says that the water around it was in violent commotiou, and thrnwn up su<ldenly in columns at 
regular intervals of four or five minutes. At iirst he thought he saw breakers; and occasionally the water 
broke as on a reef, but he became confident that the disturbance was owing to submarine volcanic agency. 
'l'he ~pecinwus of the bottom uegatiYe this idea. Ile found his depth of water reduced from 42 fathoms ·to 
9. which convinces us that he was on the shoal spot, about the middle of the bank, and saw the water 
breaking upon the Bishop rock, the same appearance that he witnessed having been seen many times since 
by others, and the nature of the rocky bottom and clepth of water supporting the assumption. The position 
of the hank was afterwards more closely determined by the commander of the steamship Pacific; but in the 
Coast SurvC'y operations the IO-fathom spot was found, and the surveying schooner used in that duty was 
anchored on it fiYC <lays. 

Attention was snbsequently called to a more extended examination of the vicinity by the clipper ship 
S. 8. Bishop, (now Grey Eagle,) of J>hiladclphia, striking upon the rock, siuce called by her name, 
(I855,) and, under unfavorable circumstances, two points of rock were supposed to exist, to which a11proxi
mate positions were assigned. In 1856 the bank was sounded out to the extent of 130 square miles; ancl 
from a consideration of the highly favorable circumstances under which this last survey was made, confidence 
is expre,;sed that the iioint ()f rock ahove mcntionc<l is the only one existing; but as it is Yery difficult to 
find detached single points of rock below the surface in a sea-way, we shall not be surprised if others be 
eventually found. At all events the prudent navigator will givr~ tl1is bank a good berth. Its existence 
forcibly suggests the probability that other submarine ridges lie parallel to the coast. 

A chart of the Cortes shoal waH publishe<l by the Coast Survey in 1856. 

ISLA~D OF SAN CLEMENTE. 

Tl1is, like all the islm1ds of the Santa Barbara channel, is high and bold, the southern end being the 
higher, and gradually falling to the northward. 

The general trend of the island is N'W. by '\V.; its length 22 miles, with an average breadth of two 
miles, and .50 miles in circuit. . 

The southwest point of the island bears '\V. ~ S. from Point Loma, distant 60 miles. At the northwest 
end iH a small indentation of the shore-line forming an anchorage, haYing a width of three-quarters ofa mile, 
by half a mile in depth, with soundings decreasing from 12 fathoms, on the line of a large rocky islet at the 

side to a point E. by S., to four and five fathoms close in shore. Kelp will be found in 10 fathom3, 
hut tlie bottom is tolerably regular and hard. It is anything but a pleasant or safe anchorage in bad NW. 
weather, an<l even in heavy 8outherly weather the swell must roll in disagreeably. A hydrographic 1iketch 
of it was issucrl from the Coast Survey Office in 1852. 

Under the SE. cud of the island anchorage may be had in the deepest part of the indentation, but the 
bottom is rocky and irregular. The SE. point is a vast sandstone pyramid; and when it is brought to bear 
north, and the shore three-quarters of 11 mile distant, the anchorage will lie W. by N. ~ N., one and three 
q narter mile inside the kelp, in 10 to 15 fathoms, and one-third of a mile from the narrow sand beach at the 
foot of the cliffs. Outside of the kelp the depth ranges from 10 to 30 fathoms. 

This anchorage will afford protection in lieavy northwest weather. .A hydrographic sketch and view of 
it accompanies tl1e annual Coast Survey report for 1856. 

'l'he soundings around the iElland show a depth of from 36 to 130 fathoms close in shore, except off the 
northwest point, from which a reef makes out about a mile. 

The Coast Survey secondary astronomical station was at the northwest anchorEge, on the grassy rise. 
just inside of the high-water line, and horn S. 17° E. from the north point of the rock islet before mentioned. 
Its geographical position is : 
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0 /} 

Latitude ... ___ .... _._. __ ... _ .... __ .. ______ •. _ . 33 02 00 north, (approximate.) 
Longitude ... _ ...•......•.......••.............. llS 34 00 west. 

h. m. s. 

Or, in time ... -·-·---··------------·------·--··- 7 5·116. 
Neither wood nor water ran be had here. The whofo island apJlC<U~ unfit for raising stock, on account 

of the want of water. Very few trees arc found, and the aspect is stcTile. 
'l'his island was discovered by CaLrillo in 1542, and called by him San Salvador, after one of his two 

vessels. The present name was given by Vizcaino in 1602. 

ISLAND OF SANTA CATALINA. 

This island rises to a height of about 3,000 fpet, and is remarkable for the great transverse break or 
depression, five mileR from t11e northern en!. running partly tlirough it, and forming an anchorage or cove at 
each side. The land connecting these is Ye1·y low, say not over 30 feet; but the hilh risp up on each siclc 
two or three thou&and feet, and, when sighted from the north or eouth, the whole appears like two very high 
islands. The view on the Coast Survey chart of 1852 shows this very beautifully, and is highly char
acteristic. The general trend of the island is \V. by K. if :K.; its length 17:\ rnilee, with an avewge breadth 
of four miles to the southern part, aud two miles to the uortLern, while the shore-line amounts to about 42 

miles. 
The depression in the island bears S.S\Y. from Point Fermin, and is di:<tant IS! miles. 

'l'he harbor or cove on the southern side, five miles from the northern end, is only about one-third of a 
mile in width, but its approaches are bold, and, so for a8 knowu, free frnrn 11id1lL•n dnngers. 'To find it, run 
along the S\Y. sicle of the island and make the depression; then i'taud in for the opening, keepiug a little 
left of mid-channel until a third of a mile iusicle nf the heads. Frnm thence keep in mid-channel until 
abreast of tl1e long, low point on the rig lit, and anchor in five fathomf', rnft bottom. 'fliere is a depth of three 
fatlwrns inside of tl1e luw point, with lmrd bottom, but not room (•11ongl1 for a vessel to swillg. If tLe wind 
is blowing from the NW., vessels will lose it at the l1eads, aud perhaps n·quhe to be towecl in. 

'l'hc anchornge on tht> nodh Fide of tht> dPpression iF also small, with a reef in the CPntre and two large 
outlying rocks. A steamer could run in on the west side of the rocks, and anchor off the low beach in 10 
fathoms, when the Teef would lie N. by E. from her, diFtant an eighth of a mile. Small craft will l1ere find 
protrmtion from the prevailing wid10, but experience difficulty in getting out, as tl1crc is always a swell setting 
in, and the wind blows in flaws and eddies on account of the high hills. Between the two points forming 
the anchorage the distance. is half a mile, and the dPpth one third. 

Tlie soundings around the iRlanrl show bold water, from 19 to 7 5 fathoms, clm<e in slrnre, with no outlying 
rocks except off the north cove. 'l'he sLores are rocky, and on tlrn southern side fearfully abrupt, but on the 
northern shore there are several inclentations, where boats may laucl at almost nny season. Deep arnl 
precipitous gulches are formed by the riclges of rock running diagonally across tlie island from NE. to S\Y., 
and occasionally a small Yallcy varies tl1e scene. Four or five settlers cultivate theFe spots, but their incon
sidernble extent prf'cludes tlJC realizing of anything beyond a bare 8nstenance. About rnid\rny between tlie 
NW. extremity of the island and the great break there is a. spring of good water, aud at the SE. point good water 
has been obtained by sinking wells to a depth of fifty feet or more, but in the intermccliate places water found 
at the same depth is brackil'h. There is a large pom1 on the low land hetwcen the anchorages, but the water 
is very brackish. Sl"!'ub-oak is obtained for firewood, and a growth of tlrnrny bushes covers the whole 
island, rendering travelling very difficult, The island was partially stocked with cattl'l and sheep, and at 
one time vast numbers of wild goats abounded, but they have helped to supply the California market with 
fresh meat. In l 863 soll,)e. old lead mines were J'ediscovcred; the ore is described as argentiferous g11lenn. 

From tha- end of the near large rock at tl1c north cove, the Coast Survey secondary astronomieal 
station, which w.as o.n th~ edge of the bank, bore S. 25° "\V. I ts geographical position is : 

0 ,, 

Latitud~··.' _. __ •.•.. _ . _ . _ ..••. ___ •. __ .. _ ... _. _ .. ___ ....... _.. 33 26 34. 7 north. 
Longitude. ____ ••.• ___ .•. _ .•. __ . ___ . __ ..• __ .. _ . _ .•...... _ . . . 118 28 45 wcs t. 

/i. m. B. 

Or, in time ... _ .•••..... - ...• - . - • - •.• - - . - - · - · · · - - · • · · · · • · • • · 7 53 55.0. 
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This island was discovered by GaLrillo in 154-2, 1tnd called by liim La Victoria, after one of his two 
Yessels. It received its pres<>ut name from Yizcnino in Deeem Ler, 1602, when it was thickly inhabited by a 
people reported to be vuy iugcnions, particnlarly in pilfering and concealing; some examples of which accom-
11lisl11nrnts thr;y gave the Spaniards. Padre de la Ascension, who accompanied this expedition, gives very 
particular descriptions of a kind of temple to the sun, with images and idols, found near the two coves. 

Hydrographic sketches of the anchorages have been pnbliBhed by the Coast Survey. 

ISLA.ND OF SANTA BARBARA. 

This is one of the only two small islands of the Santa BarLara gmup. It lies on t111; line between the 
north end of San Clemente and the east end of Santa Cruz, ancl almost exactly half way between them. 
Trom the north end of Santa Catalina it bears Vt'. by S., distant 23 miles. 

The extent of the island would not exceed two miles of ~hore-line; its elevation at the highest part is 

about 500 foet, and the top has an area of about thirty acres c~vercd with soil, but no water is found, and 
not a vestige of wood. The Hlmre~ are rocky and abrupt, presenting on the northe~st and south side;; 
perpendicular cliffs exposed to the full force of tl1e ocean swell. 

Landing is at all times difficult and dangerous. The water around it is deep, and there are no outlying 
rocks. It is said to be much more enveloped in fogs than the neighboring islands. Its approximate 
geographical position i8 : 

Latitude ......................... __ ........ . . . . . . . . . . . . . . . . . . . . 33 30 nortl1. 
Longitude ..... . 119 02 west. 

I:iLA~D OF' S;\N NICOL.AS. 

Of the channel islands this is the most distant from the coast, as well as the driest and most sterile. It 
is about 600 feet l1igb, ab1·upt, and, like San Clemente, comparatively flat-topped, but falling to the southern 
end. The sides are bold and precipitous, and composed of coarse sandstone. 

Its general direction is W.Kt\'.; its length is eight miles, with an average and nearly uniform width 
of 3J! miles, whilst the extent of shore-line iH about 22 miles. 

The north 1)(1i11t of the island lJPars SE. by E. from Point Fe1·min, distant G7 miles; the line passing 
one mile south of tl1e island of Santa Barbara . 

.At the north end of San Nicolas heavy breakers make out two miles and a half, and the soundings 
towards tl1e Brgg rock show irregular and rncky bottom. Breakers also extend from the southern point 
to the distance of a mile and three-quarters, according to Kellet. This i11 doubtless the case in heavy 
weather. 

The soundings around the island show depths varying from 10 to 48 fathoms. 
Off the southeast point, which is low and sandy, vessels may anchor in 10 fathoms, hard bottom, with 

a Clirrent running steadily to the southward, which makes the landing bad, as the surf cuts the beach at an 
acut~ angh~. 

'The, Coa~t Survey st>condary a~tron<:>mical station was on tl1e eandy point just referred to, and its 
gcographkal po;;itiou <1Pt1•rmined as follows : 

0 /I 

Latitude.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 33 14 12.9 north. 

Longitude ........................ ·············------··-·-- 119 25 00 west. 
h. m. " 

Or, in time ............•...•.••....•........•..... _......... 7 57 40. 
This island was not 8een by Vancouver in 1793. 
The Bq~g rock is sitirntPd on the prnlongatirm of the longer axis of the island of SanSNreolaB, bearing 

NW. by W. ! \V. from its nearest(::\ W .) point, and distant seven milee. Tl1c rock fo about 40 feet high, bold, 
and well defined, and can be eaEily ~l'\'ll at a di~tance of ten miles. TJ1e soundings bt!l:wcen it and the 
i,;Jand indicate the exirltencr of a Fnbmarine ridge connecting them. Its approximate geographical position is: 

o I 

Latitude ........ - - ... - - ........ - - - .• - - ........... _ . . . . • • • . . . . . 33 22~ north. 
Longitude ••.••.•..............•..•..•.....•..•..••.•.•••.••••• 119 39! west. 
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It was named after the ship John Begg, which struck upon a reef neai· it, September 20, 1824, and was 
nearly lost. The foul bottom is covered with kelp. The position of the rock relative to the island of Sau 
Nicolas is shown on the general chart of reconnaissance published by the Coast Survey in 1852. 

ISLAND OF A~ACAPA. 

This is, in fact, a curiously formed group of three islands, extendiug in a nearly E.XE. direction, their 
entire length being £ve miles. The west end of Anacapa is a peak 930 feet in 11cight, with a base of over 
two miles by three-quarters of a mile. This is separated from the middle island by a gap ten feet wide, 
through which boats can pase. The middle i:>land is nearly two miles long by 500 yards wide, whilst the 
eastern ii-lland i8 little over a mile long by 500 yards wide. 'I'he gap separating the middle and eastern 
islands is over 200 yards wide, but so completely filled with rocks as to be impassable for boats, which can, 
however, land on the north side of the island. . 

The west end of .Anacapa is 4t miles from the eastern point of the island of Santa Cruz, and bears E. 
! N. from it. Tl1e deptl1 of water hetweC'n thC'se islands is 30 fathoms, with a very regular bottom composed 
of grey sand, coral, and shells. The eastern end of the island bears SE. {i E. from the Santa Barbara light, 
distant 28 miles, and from Point Hueneme or Conversion, the ncarnst point of the mainland, StV. by S. k S., 
distant 9! miles. 

Anaeapa is in latitude 34° 01 1 N., and l1etween longitndes 119° 19' and 119° 24' ,V. l:pou it the 
site for a ligltt-lwuse has been recommended by the Superintendent of the United States Coast Survey. 

'l'he island is composed of coarse, dark grey sandstone, very rotten and crumbling. Tlie sides are 
perpendicular, and from 250 to 300 feet high. The main peak is marked on the north side hy Hevcral deep 
gnlcl1es, with almost vertical sides runniug from the smnmit to the bluff. The w lwle formation is filled with 
innumerable cavities, giving it the appearance of an enormous blackened honeycomb. At the eastern 
extremity is found a very beautiful arch in one of the outlying rocks. This is well shown in the view 
accompanying the Coast Survey chart of the vicinity of the island of Anacapa publi~herl in 18ii5. 'T'he 
soil is loose and thin, producing only a few dwarfed species of cactus and a thick-leaved succulent plant 

common to the sea-coast in dry sandy localities. Not a drop of water is to be found on the island. 
Anacapa is a place of great resort for the seal, sea lion, and formerly of the otter, but the latter have 

been nearly all killed off. 
It was on this island that the steamship 'Yinfield Scott ran ashore during a dense fog at midnigl1t, 

December 2, 1853, in calm weather. The vessel was <"teaming at full speed, ancl ran between and n11on the 
rocks with such force that she remained fast by the bow until heavy weather broke her up. 'I'hP course of 
the steamer had been taken from Point Concepcion, but without a knowledge of the currents. 

Vancouver, in his narrative, calls this island Enneeapah, am1 repeatedly mentions it l1y that name; but 
upon the chart of his survey and explorations it is engraved Enecapah, which has given 1·it1e to every variety 
of spelling. Old Indiaus at the present time pronounce it En-nce-ah-pagh', with a very strong guttural 

intonation. 
A chart of Anacapa and the eastern end of Sauta Crnz was published by the Coast Survey in 1856, 

and a preliminary map 8howing its relation to the mainland in 18{;7. 

ISLAND OF SANTA CRUZ. 

This island is the largest of the ch:mncl group, and lies broad off the coast opposite the town of Santa 
Barbara, at a distance of 20 miles. Its general direction is east and west, witl1 a length of 2 l miles and an 
average width of four miles, while the extent of its shore-line is not less than 53 miles. 

On the northern side of the island, and near the middle, tlw shore makes a moilerately dePp curve, 
forming a roadstead called Prisoner's ltarhor, at the opening of a valley, wliere plenty of wood and water 
can be obtained. Anchorage may be had a quarter of a mile off the middle of the beach in 15 fathoms, 
sandy bottom; but there is no protection from the hcaYy swell setting in with a northwester. lt mmt, 
however, aiford excellent refuge in southeast weather. A hydrographic sketch of the liarbor was puhlishcd 
by the Coast Survey in 1852. 

The soundings around the island show deep water cloec to the sl1ore; but there arc rockP. showing r1uitc 
plainly one mile from the southwest point. A cliart 8howing the l1ydrography of the enbtcrn end of the 

island was published by the Coast Survey in 1855. 
37 c s 
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The island is bolJ, ancl about 1,700 feet in height. Its eastern part is extremely irregular, barren, and 
destitute of water; and the surface of the northeastern portion is thickly strewn with large angular pieces of 
stone, broken as if with a liammer. Several species of cactus and some of the coarse grasses flourish. The 
only wild animal found here is a small gray fox, of which there are great numbers. 

Santa Cruz i81and i,; compo;;ed of coarse, dark gray sandstone, crumbling and rotten, like that of 
Anacapa. 

The Coast Survey secondary astronomical station was on the eastern side of the fresh water. Its 
geographical position is : 

O II 

Latitude................................................... 34 01 10.2 north. 
Longitude ..........................................•...... 119 40 00 west. 

h. m. •· 

Or, in time. . . . . . . . . . . . . . . . . . • • • • . . . . . . . . . . . . . . . . . . . . . • • • . . . 7 58 40 

From the Santa Barbara light we haYe the following bearings and distances : 
East. point of Santa Cruz island SE. ~ S., distance 24 miles. 
Prisoner's harbor S. by E. :t E., distance 22 miles. 
V\"est point of Santa Cruz island S. by "\V. ~ W., distance 21 miles . 
.A site for a ligltl-lwu.ve at the eastern end of the island has been reported upon and recommended by 

the Su11erintcndent of the Coast Survey to the Light-house Board. 
'.l'his island was called Juan Rodriguez by Fcrrclo, who commanded the ships of Cabrillo after his 

death, which took place either in Prisoner's harbor, or in Cuyler's harbor (island of San Miguel.) '.l'he 
greater probability rests with the former, a:< tlwre they could obtain water, and oak wood for repairs, &c., 
while neither is to be had in the last-mentioned harbor, except water, during the rainy season. 

The group comprising Santa Cruz, Santa Rosa, and San Miguel, was discovered and called San Lucas 
by Cabrillo in 1542. 

ISLAND OF SANTA ROSA. 

This is the middle island of the group off the coast between Santa Barbara and Point Concepcion. Its 
general shape is that of a parallelogram, with the direction of the longer axis almost exactly east and west, 
and fifteen miles in length ; and the shorter north and south, giving it a width of ten miles. The extent of 
shore-line is about 42 miles. 

On the northwest side of the islam], and midway between the north and west points, a reef extends out 
for a distance of a mile and a quarter. 

There is a good passage between Santa Cruz and Santa Hosa, with a width of fiye miles, and one 
between it and San .l'tliglilel of four miles. Both passages are frequently used by the California and Panama 
steamships. 

The soundings around the island do not show as deep water as around the others. On the northwest 
and northeast sides from fifteen to twenty fathoms are found two miles from shore, but on the southeast and 
southwest sides the water is much deeper. 

The outline of the island is bold, but not so high as Santa Cruz. The hills are rolling, and covered 
with coarse grass and bushes. No harbors exist around its shores, which are steep and broken. The 
relative position of Santa Rosa in the group of the Santa Barbara islands is shown on the reconnaissance 
chart of the Coast Survey published in 18!i2. 

The approximate geographical position of the south point of the island is: 
0 

Latitude .. - • • • • . . . . . . . . . . . . . . . • • • • . • . . • . . . . . • . . . . . . . . . . • . . . . . . . 33 53 north. 
Longitude ........ - . . . • . • . . . . . . . . . . . . . . . . . . . . . . . • . • • . • . • • • • • • • • 120 04- west. 

For the western point we have: 

Latitude .. - - . • . . . . . . . . . . . . . • . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 33 58~ north. 
Longitude ..... - - . - •. - - . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . . . • . • . . . . 120 12! west. 

On some early Spanish charts the western two of the Santa Barbara islands are called San Miguel and 
Santa Rosa, (naming the western first,) and upon others Santa Ilarhara and San Miguel. The present names 
and order are those adopted by Vancouver in 1793. 
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ISLAND OF SAN MIGUEL. 

'rl1is is t11e western of tl1e Santa Barbara Cl1annel island&, its longer axis lying E. ~ N., and 7~ miles in 
length, with an average breadth of 2z miles. The extent of shore-line is 21 miles. Its western extremity 
is bold and narrow, gradually increasing in breadth until it attainP 3~ mileA. As seen from the wuthwestward, 
tl1is end of the island appears to be several hundred feet in heigl1t, and composed of sand rlunPR, tliercin 
differing from all thr other islands. The eastern face is nearly straight for two miles; the southern face is 
nearly straight along its whole length, with high, abrupt shores; and from 30 to 37 fathoms water are found 
close in shore. On the NE. side of the island is the small bay called Cuylcr's harbor, off which lies a rock 
or islet more than a fourth of a mile long, and several hundred feet high. From this islet to the deepest 
part of the harbor the distance is a mile and a quarter, a11d the coarse S\V. Close under the western side 
of the harbor is anchorage iu six fathoms, secure from every wind except the north, which rarely blows 
here. The eastern part of the bay is full of rocks and reefs, and ought to be avoided. The reef in the 
middle of the bay bears S"W. from the west end of the islet, and is distant half a mile. It is the same 
distance from the west point of the bay, near the anchorage, ancl bear~ J<J. l1y S. 

SW. by S. z S. from the west encl of the i~let is a rock, and rocky bottom, distant a third of a mile; 
and on the same line another, half a mile distant. The southern part of the islet is about half a mile from 
the east shore of the bay. The bay shores arc high, steep, and rolliug, and covered with coarse grass and 
bushes. 'J'here is no water here in rnmmer, but during the winter water drains down the gully at the beach 
in the middle and southern part of the harbor. 

A hydrographic sketch of Cuyler's harbor was published by the Coast Survey in 1852. 
The western point of the island bears S. by E. i E., distant 25 miles, from Point Concepcion, and SE 

by S. t S., distant 35 miles. from Pnint Arguello. 
A sea-coast ligltt has been reported upon for this point of the island, and the subject referred to the 

Light-house board. 
Sheep and some stock have been plaeed upon San Miguel, lmt tl1e succes8 of the experiment has been 

doubtful-certainly unremunerative. A peculiar bobtail fox is found l1e1·e. 
The Coast Survey secondary astronomical station is on the S'\Y. part of Cuyler's harbor, about forty 

feet up, on the side-hill. Its geographical position is: 
D JI 

Latitude. - .••••..•........•..... - . . • . • . . • . . • . . . 34 03 00 north, (apprnximatc.) 
Longitude ................ _ ................. _. _. 120 20 27 west. 

h m. •· 
Or, in time .. __ • _ .... _ ................ _ .. _ .. _ .•• _ s 01 21.8. 

Tides.-The corrected establishment, or mean interval between the time of the moon's transit and the 
time of high water, is lXlt. XXVm. The mean rise and fall of tides is 3.7 feet; of spring tides, 5.1 feet; 
and of neap tides, 2.8 feet. The mean duration of the flood is 67i. l3m., and of tl1e ebb 6ll . ."im. The 
average difference between the corrected establishment of the a. m. and p. m. tides of the smne day is lh, 
40m. for l1igh water, and lk. 9m. for low water. The differences, when tlw moon's declination is greatest, 
are 2h.. 54m. and 2/t. 12m., respectively. The average difference in height of these two tides is 1.6 foot for 
the high waters, and 2.5 feet for the low waters. 'Vhcn the moon's declination is greatest these differences 
are 2.6 feet and 3.6 feet, respectively. 'l'he average difference of tl1c highest high and lowest low waters of 
the same day is 5.8 feet, and when the moon's declination is greatest, 6.8 feet. The highest high tide i11 the 
twenty-four hours occurs about 81t. 35m. after the moon's upper transit, (southing,) when the moon's declina
tion is north, and about 3lt. 5Im. before when soutl1. 'l'he lowest of the low waters occurs about 7z hours 
after the highest high tirle. 

To :find the times of high and low waters :first compute them for San Diego, and, from the numberf' thus 
obtained, subtract 19m. for Cuyler's liarbor. 

San Miguel was discovered by Cabrillo in 1542, and Cnyler's harbor is supposed hy some to bl' the bay 
in which he wintered. He died January 5, 1543, liaving directed Bartolome .F'errelo, his pilr>t, to asrnme 
the command of the expedition and continue the exploration as far north a~ possible. J<'errelo aftenvards 
named the island in whose harbor his commander had wintered, Juan Rodriguez. It is sometimes called San 
Bernardo. 

Cuyler's harbor wa.<1 named by the U.S. Coast SmTey in 18.52. 
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Two rocks, showing themselves well above water, lie KW. by W. from the western extremity of San 
Miguel, the larger bei11g distant five miles. It hPars R. z E., distant 22 miles, from Point Concepcion, and 
S.SE., distant 30 miles, from Point Arguello. Off the inner and smaller rock a reef extends a short distance 
to the southward and westward. Veep water is found around the rocks, and vessels may pass between 
them. The total extent of shore-line of the Santa Barbara islands is about 2::12 miles. 

FROM POINT CONCEPCION, NOR'l'HWARD. 

The first headland to the northward of I'oint Concepcion is Point Arguello,"' distant 12 miles, and 
bearing KW. by \V. z \V. The shore i~ bold and compact, curving slightly to the eastward between the 
two points, and the mountains immediately behind are not less than 3,000 feet in height. Two or three 
hundred yards off Point .Arguello are some detached rocks, upon which the steamship Yankee Blade struck 
and was lost on the 1st of October, 1854, and 415 persons perished. 

From this point the trend of the coast is N"V. to Point Reyes, 240 miles distant, passing tangent to 
Point Sur in latitude 36° 19t' :N"., and inside the South }'arallon. 

Eight miles north of Point Arguello a small stream empties into the ocean. It was considered by 
Vancouver the largest he had seen south of the Columbia, but it is insignificant and unimportant. He states 
tlmt on the old Spanish chart~ it is called the Rio de San Balardo. On a French chart of 1841 it is called 
the San Geraldo ; on a recent Russian chart we find it called the river Henardo ; on the Coast Survey charts 
it is designated La Pu.rissima, from the mission La Purissima Concepcion, situated a few miles inland. On 
the State map of California it is called the San Ines. It rises in longitude 119° 20', about 15 miles from the 
coast, and runs parallel therewith behind the Sierra Concepcion. 

The first point northward of Point Arguello is Point Purissima, off which makes a reef about a fourth 
of a mile to the S.SW. This is known on the coast as Point. Pedernales, signifying Point of l<'lints, but 
now generally and erroneously printed Pedro Nalcs. Formerly it was called San l'edro Nolasco. Near thi8 
point the steamship E<lith was lost in 1849. 'The State survey of California places l'edernales only two 
miles to the northward of .Arguello. 

Between Points Sal and Purissima a small stream called the Guyamas opens. 
From Point .Arguello N. by \V. % \V., and distant 19 miles, is Point Sal,"' which is marked by streaks 

of yellow sand, except at the extreme point. The extmmity is formed hy high, round, black rocks, off 
which are several sunken rocks, extending half a mile to the southward and westward. This stretch of the 
coast is very similar to that behind Concepcion aud .A1·guello, but, after passing Point Sal, the mountains fa!} 
back, aud the shore is formed of sand-hills. The general bend hence is north, until the shore commences 
sweeping westward to form the bay of San Luis Obispo, and the shores become l1igh and abrupt. 

The line of equal magnetic ·i•ariation of 140 east cuts the coast line in latitude 35° 01' N., and crosses 
the meridian of 121° 30' W. in latitude 33° 6-52' N. It moves annually southward about a mile and a half 

SAN LUIS OBISPO. 

This bay is an open roadstead, exposed to the southward, and even during heavy northwest weather a 
bad swell rolls in, rendering it an uncomfortable anchorage. The landing is frequently very bad, and often 
impracticable, but the best place is in the mouth of the creek, keeping the rocks at its mouth on the starboard 
hand. Fresh water may be obtained at a small stream opening on the beach half a mile west of the creek. 
In the coarse sandstone bluff between tlicse two places are found gigantic fossil remains. 

Off Point San L11is, which forms the SW. part of the bay, are some rocks, and in making the anchorage 
vessels should give this point a berth of half a mile, passing in six or eight fathoms; nm on a N. by E. 
course, and ancl1or three-fourths of a mile from shore in six fathoms, sticky bottom; four fathoms can be got 
about a fourth of a mile from the beach. In winter, anchor far enough out to clear Point San Luis if a 
southea;;1ter 8hould come up. During southerly weather landing is frequently effected at the watering place, 
when impracticable at tl1e creek. 

o Named by Vancouver in 1793. A view of it is given on tlw Coast Survey sheet of 1853. 
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The distance from the rock off Point San Luis to the mouth of tlie creek is a mile and a half; from the 
same rock to a white rock bearing N. 70° E. the distance is two and a quarter miles; and a black rock lies 
halfway between the white rock and the mouth of tl1e creek. 

The CoaRt Survey Kecondary astronomical station is on the bluff at the east side of the Rmall frc~h

water stream, west of the creek, and its geographical position is : 

0 II 

Latitude .........• - .................... _ ..........•... _. _. 35 10 37.5 north. 

Longitude - . - - - .... - - - - - - - - - .. - .... - .. - - ..... - . - - - - . - .. ___ . 120 43 31 west. 
h. m. s. 

Or, in time. ______ ._ ... __ . _. __ . _ .. _ ... ____ . _______ . ____ ... _ 8 02 54.1. 

The magnetic variation, 14° 17' east, in February, 1854; yearly increase, 1'. 
Tides.-The corrected establishment, or mean interval between the time of the moon'R transit and the 

time of high water, is Xii. VIIIm. The mean rise and fall of tides is 3.6 feet; of spring tides, 4.8 feet; and 
of neap tides, 2.4 feet. The mean duration of tl1e flood is 6/t. 2f1m., and of the el1b 5h. 58m. The average 
difference between the corrected establishments of the a. m. and p. m. tides of the same day is lh. 24m. for liiA"h 
water, and lh. Om. for low water. The differences when the moon's declination is greatest are 2h. Om., and 
lli. 28m., respectively. The average difference in height of these two tides i~ 1.5 foot for the high waters, and 2.0 

feet for the low waters. When the moon's declination is greatest, those differences are 2.0 feet and 3.1 feet, 
respectively. The average difference of the higher high and lower low waters of the same day is 5.4 feet, 
and when tl1e moon's declination is greatest 6.1 feet. The higher high tide in the twenty-four hours occurs 
about 9/i. 32m. after the moon's upper transit, (southing,) when the moon's declination is north, ancl alwnt 
2/i. 54m. before, wheu south. The lowe1· of the low waters occurs about sev-en hours after the higber high 
tide. 'l'he greatest observed difference between the two low waters of one day was 4.0 feet, and the greatest 
difference between the higher high and lowt:r low waters of one day was 8.3 feet. 

To find the times of high and low waters, first compute them for San Diego, and to the times thus 
obtained add 30m. for San Luis Obispo. 

The town of San Luis Obispo, which takes its name from the mission of that name, founded September 
1, 1772, is not on the bay, but is situated about ten miles in the interior, in tlie middle of an extensive and 
excellent grazing country. Communication is maintained with San Franci8ca and other ports by regular 
steamers and lines of sailing packets. 

The bay was discovered by Cabrillo in 1542, and called by him Todos Santos. 
A preliminary chart of tl1f' harbor of San Luis Obispo waR iesued from the Coast Survey Office in 1852, 

'l'o the northwest of the Bay of San Luis Obispo rises to a great height the Jllonte de Buchon, whicl1 is 
readily distinguished in coming from the northward or southward. 

We have been informed by old otter hunters on this coast that there exists a sunken rock about cigl1t 
miles S.SW. from Point San Luis, and furthermore that tl]('y had found kelp upon it in four fatl10ms. On 
the old Spanish charts an island appears laid down in that direction, but distant about eight leagues. 
One of the Pacific mail steamships laid to in a southeast gale and thick fog off Point Coneepcion, and 
drifting to the northward cnme unexpectedly npon a sunken rock, upon which the sea was breakh1g heavily. 
The commander supposed the vessel to be then off Point Sal, and had so plotted tl1e rock upon his cl1art; 
but upon being informed of the alleged existence of a rock off San Luis Obispo, he was satisfied that he had 
been near it, but unfortunately had no opportunity of determining liis position. 

This locality demands a thorough examination, as it is in the dh·ect track of the whole California trade 
from San Francisco. 

From Point San Luis the coast trends in a straight line W.N\V., for a distance of eight miles, and 
close along the shore of this stretch are several large rocks. Thence the coast trends abruptly to the north, 
running to the high conical rock called El 1\!loro, distant eight miles-these two shores forming the seaward 
base of Mount Buchan. 

From El Moro the shore-line gradually trendll to the westward, thns forming a deep indentation or bay, 
called Los Esteros on the olcl Spanish charts, but designated as the Estero bay on the Coast Survey chart. 
It was discovered by Cabrillo in 1542, and here he obtained wood and water. Behind El 1\Joro arc several 
lagoons or streams, a:nd the high land retreats for some distance, leaving tJ1e shore low and sandy, while the 
north shore is rugged, and guarded by rocks. The NW. point of the bay is called Punta de los Esteros on 
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the old Spanish charts, and bears NW. ~ N. from the west point of Monnt Buchon, distant 13 miles. A line 
joining these two points shows that the bay is about five miles deep. 

A view of El Moro is giYcn on the Coast Survey sheet for 1853. 
l~rorn Point Arguello, l'unta de los Esteros bears N"T· by X., distant 53 miles. 
From Point Los Esteros to tlie western point of the anchorage of San Simeon the coast runs nearly 

straight N1V. by "\\'. for a <listance of 15 miles. 'l'he shores are not so bold as to the southward or north
war<l, and tlie mountains fall well back, leaving a fine rolling country of no great elevation, and well suited 
to agriculture. We have seen wild oats growing here over six feet in height-not one or two stalks, 
but in acres. 

BAY OF SAN SIMEON. 

This is a small expose<l roadstead, but affords tolerably good anchorage during northwest winds. The 
southwest point of the bay bears N1Y. by 1Y. from Point Esteros, and is distant 15 miles. The indentation 
of thf' slt0re-line forming th1· bay trends between N.N1V. to K. for half a mile, and tl1en swee11s away to the 
westward about a mile and a half, gradually taking a southeast direction. The land bchiml the bay is 

. comparatively low and gently rolling, the high hills retiring well inland. 
Vessels coming from the northward may run boldly round the S"\V. point, within a few hundred yards 

of the shore in eight or nine fathoms, round up to north and anchor anywhere off the sand beach, in five 
fathoms, hard bottom, and a little more than a quarter of a mile from shore. The beach is half a mile long, 
stretching well out, and rendering the landing disagreeable with any swell; but in such cases it is usual to 
land at the western part of thP beac11. Eastward of the sand beach the shore-line is bluff and guarded with 
rocks. Vessels .from the southward must make t'hort tacks dose in shore, or tlrny will assuredly miss it. 
The only sure marks for it are the Piedras Blancas, as will be hereafter shown. It was in this bay that the 
eteamship Pioneer put in leaking badly; was driven or dragged upon the beach, and after being abandoned 
by t11e underwriters was got off and carried to San Francisco. The bay affords not the slightest refuge in 
southerly weather. A hydrographic sketch of it "\ms published by the Coast Survey in 1852. 

In making this harbor from the northward vessels must sight the Piedras Blancas, (White Rocks,) 
four miles W. !l; N. of the SW. point of San Simeon. They arc two large white sharp-topped rocks, and 
nothing else like them is found on this part of the coa8t. 'l'he geographi~I position of the outer and larger 
rock is, approximately : 

0 

Latitude .. - ..• - . - - .... - - .. - - ....... - - •. - .. - - - - - .. - . - •. - _ . _ .. - • . 35 39 north. 
Longitude. - - - - - - - - - - - - - - - - ...... - - - - _ - - - - - _. - - .... - - - - - . - .. - .. 121 15 west. 

From Point San Luis they bear NW. ¥ W., distant 38 miles. 
}'rom Point Esteros they bear NW. by\'{,! W., distant 18 miles. 
From Point Arguello they bear NW". ! N., di~taut 72 miles. 
The secondary astronomical station of the Coast Survey at San Simeon is on the 1·ise just off the beach, 

and bearing X. 5° vV. from the SW. point of the bay. Its geographical position is: 
O II 

Latitude. - . - _. _ ... _ •. _ ... _____ . _ .. _ •.•.. _ ..• __ • __ . _. _ .. ___ . 35 38 24A north. 

Longitude. - ..•. - - ..•......................•.••..•....••••• 121 10 22 west. 
h. m. s. 

Or, in time .•..•.•. _ ..•......... __ ....•.....•... _ ••• __ • __ • . 8 04 41.5. 

'l'his bay is supposed by some to be the "Bay of Sardines" of Oabrillo, where he anchored and 
landed in 1542. 

A view of the Piedras Blancas is given on the Coast Survey sheet of 1853. 
Ji~rom Piedras Blanca-$ the coast tremls NW. ~ W. for a distance of 57 miles, in an almost perfectly 

straight line. At a distance of 18 miles from these rocks the above-mentioned bearing cuts a bold bluff and 
rounded point called Punta Gorda, off which, and for two or three miles along the shore northward, there arc 
many rocks. This point is the Gape San lviartin of Cabrillo. He placed it in Jatitude 37° 30' N.; but 
applying the correction obtained from his erroneous determination of San Diego, we obtain 35° 501 N. as 
the position of San Martin, wl1icl1 is very nearly its proper latitude. As there is one p-0int under Cape 
Mendocino, more genemlly known as Punta Gorda, it is recommended that this point retain the name given 
to it by Cabrillo, especially as all his names have been cast aside. 
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Continuing on the same bearing, and at a distance of 49 miles from Piedras Blancas, is Point Sur, 
sometimes called Lobos, making out nearly half a mile. As seen from the north or south, at a distance of 
10 miles, Point Sur appears as a high, large, round-topped island; but upon approaching it a low neck ot 
land is seen, connecting it with the main. Its approximate geographical position is : 

0 

Latitude ____ .. ___ ... _ . _ ... _____ . _ .. __________ .......... _ _ _ _ _ _ _ _ 36 19 north. 

Longitude .. _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . 121 52 west. 
Vancouver, in pas~ing down tl1e coast in 1793, thought this "small, high, rocky lump of land, lying 

nearly half a mile from the shore," was det<1.ch10d, and that it formed an island. 
The highest peak of the range bordering the coast lies six miles square in from Point Sur, and attains 

an elevation of 4,414 feet. 
A view of the point is given on the Coast Survey sheet of 1853. 
Still continuing on the same bearing, 57 miles from Piedras Blancas and 71-miles from Point Sur, another 

slightly projecting point is passed, about a mile to the eastward of the course. Thence the coast trends 
more to the eastward, running N.NW. for eight miles, to Point Cypress, and passing Point Carmel, the 
south point of Carmel bay. 

}'rom Point Arguello to Point Sur the bearing is N. 44 ° \Y-, and the distance 120 miles. :From Point 
Sur to Punta de los Reyes the bearing is N. 43° \V., ancl distance 118 miles. 

The mountains, which had fallen back behind Los Esteros, gradually approach the shore-line north of 
San Simeon, and about 10 miles north of Picdras Blancas they come down abruptly to the coa~t, and nm 
parallel with it to Point Carmel, forming the boldest anll most compact shore that we have yet passed, and 
attaining a uniform elevation of nearly 4,000 feet. These mountains were called by Cabrillo tl1e "Sierras 
Altas," but at present the range is known as the Sierra de Santa Lucia. From their abrupt faces we have 
seen cascades falling from a height of forty or fifty feet directly into the 8ca. 

CARMEL BAY. 

Between Point Cannel and Point Cypress, which are about three miles apart, lies the small, rocky and 
unsafe bay of Carmel. At the southern extremity is a small cove, sufficiently lanil-lockml and protectetl for 
small vessels. In the vicinity there is an extensive quarry of granite. and several small coasting vessels arc 
employed for its transportation to San Francisco; but there is so little space that they arc compelled to warp 
in and out by buoys placed at t11e entrance. Point CypTess, the north point of the Lay, is low, and covered 
with cypress to the water, and is the first wooded point met with in coming from the southward. The nppcr 
branches of the trees are spread out by the influence of the strong prevailing winds, and prefcnt a flat or 
umbrella-like appearance. 

The Mission del Carmelo is situated but a short distance from t11n ;;lioreR of the hay, aml can be seen 
from the water in certain directions. After the abolisl1ment of the Society of Jesus, in Lower California, 
by the emperor Charles III of Spain, with the transfer of the administration of the missions to the Dominican 
monks, and of the }lroperty to the Franciscan ordnr, the Visatador, Don Josef de Galves, of the latter order, 
in July, 1768, vhiited San Diego and Monterey, for the purpose of establishing mi,;siom•. Gn the 3d of 
June, 1770, he founded that of San Carlos de Monterey, now usm~lly called the Carmel mission. 

The name Rio Carmel was applied to the small !Stream emptying into Carmel bay, by Vizcaino, in 
December, 1602. 

From Point Cypress to Point Pinos the general direction of the shore is N. ! E., and the distance 
four miles. 

POINT PINOS 

makes out ::is a low rounding point, bringing the pines, with which it is covered, within a ~uarter of a 
mile of the shore, off which the rocks make out a quarter of a mile, and the line of three fathoms nearly 
half a mile, when the depth suddenly increases to 10 or 15 fathoms, and at a mile reaches 40 or 45 fathoms. 
The three-fathom line follows the shore within a third or half a mile into Monterey, whilst outside of that 
line the depth increases as suddenly as off the point. V easels shoulrl always give Point Pi nos a good berth, 
as a ve1·y heavy swell almost invariably sets upon it. This point is the northern termination of the Ion~ and 
elevated range called Sierra de Santa Lucia, extending southwartl and forming the bold rocky coast-lme to 

San Luis Obispo. 
A view of Point Pinos is given on the Coast Survey sheet of 1853. 
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POINT PINOS LIGHT-HOUSE. 

This is a secondary sea-coast light, situated upon the northwestern part of Point Pinos, at the face of 
the growth of pines. The building is a grey granite dwelling one story in heigl1t, :,;urmounted by a tower 
and lantern, which is 35 feet above the ground. The illuminating apparatus is of the third order of Fresnel> 
and shows a fixed ligltt ef the natural color, from sunset to sunrise. It illuminates about four-fifths of 
the horizon, ancl is elevated 91 feet above the level of the sea. During ordinary clearness of the atmosphere 
it can he seen from an elevation of-

10 feet, at the distance of 14.ii miles. 
20 feet, at the distance of 16.0 miles. 
30 feet, at the distance of 17 .1 miles. 
Its geographical position, as determined by the triangulation of the Coast Survey, is: 

o 11 

Latitude .... __ ...... ___ .. _ ..... ___ . _ . _ ... _ •• ___ - . - - .. - • - . . 36 37 58.1 north. 
Longitude. __ . _ ....•. __ .... _ .•. _ • . . . . . . . • • . • • . • . . . . . . . . . . . • 121 55 00 west. 

k. m. 1. 

Or, in time __ ...... _ . ____ ... - - - .. - __ .... - - . - - . - . - - . - . - . - - - - 8 07 40.0. 
The primary astronomical station of the Coast Survey is about half a mile eastward of the light, and 

has the following geographical position: 
o II 

Latitude. ______ • _______ . ___ .. __ . _. ____ . - - _. ___ - - . - . - - . - - - - 36 37 59.3 north. 

Longitude_ . _ ........ - ... - - . - - - •... - ..•.........•...... - . . . 121 54 25 west. 
k. m. •· 

Or, in time-----------··--·-·----··----------······------·· 8 07 37.7. 
:Magnetic variation, 14° 58'.3 cast, in February, 1851, with a yearly increase of 1' . 
.A topogra11hical sketch of J>oint Pinos is given in the annual report of the Coast Survey for 1851. 

BAY OF MONTEREY. 

Point Pinos forms the southwest point of this bay, and Punta de la Santa Cruz, (forming the western 
Rhore of th<> anchorage of Santa Cmz,) the northwest point. A line joining these two points runs N. 27° W., 
19f miles, and the greatest wiclth of the bay, near the mouth of the Salinas river, is 9i} miles. 

From Point Pinos to the anchorage off the town of :Monterey, tlie course is E. Ly S. i S., and the 
distance three miles. The shore towards the town is rugged, composed of granite, and covered with a 
heavy growth of fir; but to the eastward of the town is a long, saudy beach, backed by sand dunes of slight 
elevation. l!'or a distance of 10 miles along this beach the line of three fathoms lies at a distance of 150 
yards off shore, the water deepening rapidly beyond that, and the bottom almost everywhere hard. 

VeBsels coming from thll northward, bound to Monterey, follow the coast from Point Ano Nuel'o to 
Point Santa Cruz, then run well into tlie bay, but not too far, for fear of losing the wind, and to avoid the 
set of the heavy swell rolling towards th" beaeh. Leaving Point Santa Cruz and keeping on a SE. by E. 
courKe about lfl miles, will bring vessels into 25 fathoms, and nearly two miles from the beach; thence a 
south course for eight miles will bring them to the anchorage in 10 fathoms, and half a mile from the landing. 
These precautions arn necessary, because Point Pinos, with the whole bay, is almost continually enveloped 
in a dense fog. Very frequently the coasting steamers have to run for the beach, and then be guided by the 
rote to the anchorage . 

.A direct course from Point Ano Nuevo to the anchorage is SE . .g. E., and the distance 36~ miles. From 
Point Pinos to l'oint Afio Kuevo the bearing is N. 4"/ 0 W., and the distance 34 miles. 

By anchoring weU in at the western side of the anchorage vessels will avoid much of the swell that 
comes in with the heavy northwest winds, but never sufficient to make any berth there dangerous. In 
heavy southerly weather Point Pinos breaks the swell, but the wind draws very strong over the anchorage. 
The water shoals from 15 to 3 fathoms in a distance of 300 yards, and the lead should be used to avoid 
running in too far. 

When the California mail steamships stopped at Monterey they frequently ran outside of Point Pinos, 
or in very dangerous proximity to it. This led to their firing a gun when approaching the harbor during 
foggy or dark weather, and upon the report being heard at the fort a gun was fired in answer, and the 
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exchange kept up until the steamer was safe at her anchorage. \\'c were encamped at Point Pinos when 
the steamship Carolina waH brought in by this means, aftet· slie had got ucarly a8 far down ae Carmel bay. 

The approxim11te geographical position of the encl of the wharf, a.breast of the custom-house at 
Monterey, is; 

II 

Latitude ..........•........... _ ..•...... __ ................. . 3G 36 17 north. 
Longitude. . . . . . . . . . . . . . . . . . . . . . . . . ........................ . 121 52 27 we:,;t. 

h. "'· 8. 

Or, in time ...•.. - ..•..........•........••................... s 07 29.8. 
Tides.-The corrccLccl estaLli~hmcnt, or mean interya] between tlw time of the moon's tran~it and the 

time of l1igh water, is Xii. XIIm. 'l'he mean riBe and fall of tides is 3.4 feet; of spring tiLfoi', 4.3 foet; aud 
of neap tides 2.5 feet. The mean duration of the flood is 61t. 3lm.; of tlt(, chL, 6h. 2m.; and of the stand, Oh. 
35m. The avemge diffcrenl'.e betwceu tlie correctet1 e~tablislnncnt of the a. rn. and p. m. tidc·1< of the same 
day is lh. 44m. for high water, and lh. 2m. for low water. The differencee, when the moon's declination i~ 
greatest, are 2ll. 40m. and lit. 28m., rPRili~div1·ly. 'l'hc, ctverage difference ju height of the,;c; two tide8 is 1.4 
foet for the high waters, aud 2.4 fo(:t for the low waters. "'hen tlrn moon's declination is p:reatefit these 
differences are 2.2 feet and 3.7 feet, respectively. The HYPrage difference of the higher high and lower low 
waters of the same day is 5.3 feet, an.J when the moon'~ declination is grcateRt, ()_:; feet. ThP higlwr high 
tide in the twenty-four hours occur,; aLout !J/1. 36m. i1fter the moon's llllpcr transit, (~outhing,) when the 
LJ.oon's declination i:; north, arnl about 271. 50m. hefon-, ~wlien Routh. 'rlw lower of th .. low wat<·r~ O("cur,; 

about seven hours after the higher high tide. The greatest observe.J difference Letween thu low waters of 
ouc day waR 4.3 feet, and the greatest differcncc Lctwccu the higher high and lower low waters oi" one day 
was 7.9 feet. 

'I'o find the times of high mul low waters, first compute the timtes fo1· Sau Francisco, and from the 
numbers thus oLtained HuLtruct lh. 44m. for :'.\Ionten·y. 

'The town of }lonterr'Y presents a YPrY pn~tty nppearancc as seen from the watrr. Imnwdiatcly behind 
it the count.ry rises in plate:m:<, dinrnified by hill and valley, an.J beautifully dotted by oak groves. lt 
was the capital of California while under the ruk of Mexico, ancl for some years after it became a State. 

A Portuguese company has been formed here to engage in the whale fishery, and uven with inaclequate 
means it succeeded in obtaining over 16,000 gallon>' of oil (whid1 sold fm $12,000) in less than a year. 
Other com1)anies have since been formed; their eruieing ground is the bay of Monterey, aucl a short cli>tance 
to sea. O,pcratiou8 arc carried on lJy mcm1s of hoats furnished with bomb laucci< during the scaeon, which 
usually lasts nine months-from l\Iareh to November. 

Regular communication is kept up with all 1iarts of the coast lly steamers and numcroUf ~ailing ve:osefo. 
Stages communicatu with Santa Cruz and all tl1e towus to San :Francisco . 

. Following tlic sho1·c from the town of ~Ionten7, nortbward, it presents a uniform s:md beach running 
nearly north, Lacked by low dreary sa11t1 dunes, producing Fparsely tlw coar~est grae<,.:e~ and bushes, and 
entirely destitute of fresh water. This waste extends to the Sali-nas rfrer, of which we reach the great bend at 
about 9:\- miles from :Monterey, aml only one hundred yanls from the beacl1. From Point Pinos it bears 
N. 30° E., dist.ant 82 miles. From this bend the river follows the line of the beach, just inside of tl1e low 
sand dunes, for a distance of 4:\- miles, and t11cn disembogues. From Point J>iuos it bears N. 18° E., and is 
distant 12~ miles. This river has been designated by a variety of namr~-as Bncmaventura, Monterey, and 
Salinas; but it is now generally known by the latter. It rises in the latitude of the l'iedras Blancas ; one 
branch about 20 and the other 33 miles from thl' com;t. The~e branches m1•et at San Miguel, and tl1ence thl' 
stream runs parallel with the coast and behind the Sierra Santa Lucia. From its mouth, which is onl_y 
GO yards wide at low water, to the entrance to the Rio tlr!l Pajaro, or San Antonio, the <listance is 2-± mile~; 
the shore trending to the N.NW. The entrance of that i·iver bears N. 11° E., 14 miles from Point Pino". 

Fmm here the coast runs K\V. nearly straight to Atos creek, a distance of seven or eight mile~, and 
about six miles E. by N. of Santa Cruz, with the shore rocky and abrupt. 

North of the Salinas river commence rich meadow and table lands, nffording to tl1c s0ttler spots 
unsurpassed for productiveness, even in the prolific St;1te of California . 

.A remarkable sub-marine valley, similar to tlmt off Point Hueneme, ]ms been di~co.-ercd, and to some 
extent traced out in this bay. The head of the valley is five-eighths of a mile south of the mouth of the 
Salinas river, and the 20-fathom line is only a qunrter of a mile off the beach, the cleptli increasing to 50 
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fathoms in the next quarter of a mile. At tl1is distance from shore the 20-fathom lines are three-eighths of 
a mile apart. The general direction of the valley for the next two miles is SW. rr W., where we find a 
depth of' 117 fathoms, and the 50-fathom lines lie about five-eighths of a mile apart; thence the valley run~ 
about west, reaching a depth of 170 fathoms in a mile, and 240 fathoms in 3! miles, with 42 fathoms, less 
than a mile to the north of this. The soundings are not numerous enough to trace its outlines in deep 
water; hut the indications are that, for 10 miles of its length, it runs S. GO" ,V., with no bottom at 315 
fathorrn1. The only available boat landing upon the beach of the bay shores is at the head of this sub-marine 
valley. There are no indications on the land of this peculiar formation, except that at its head the bay 
very gradually reaches its greatest easting. 

An extenBive valley, called tlie Salinas plains, through which comes the Salinas river, extends inland 
from the eaHt1m1 pmt of Monterey bay, nearly to the mission of San Miguel, situated on a plateau of .the 
San Bruno mountains. This valley is said to be nearly 90 miles in length, and in hrcadth varying from two 
to ten. It contains some 200,000 acres of good agricultural lands, and the remainder affords excellent 
pasturage for horned stock, horses, and sheep. 

'l'lw hay of l\Inntcn'Y was discovered by Oabrillo in 1542, and called the Bay of Pines. It was 
surveyed by 8ebastian Vizcaino in 1602, and the name was changed to Puerto de Monte-rey, in honor of 
tlrn Spanish viceroy of Mexico, Don Gaspar de Zuniga, Count de Monte-rey, who despatched the expediton. 

It was nscd by the Spanish galleons on their return from Manilla to Mexico. · 
A preliminary chart of .l\lontercy bay was published by the Coast Survey in 1857. 
'l'he line of equal magnetic variation of 15° east cuts the coast line of }fontcrey bay in latitude 36° 

45' N., about half way between the great bend and mouth of the Salinas river, and crosses the meridian of 
123° 0' ,V., in latitude 36° 36' N. '!'his line moves annually southward about a mile and a half. 

SA~TA cnuz HARBOR. 

This harbor or anchorage is at the northwest part of the bay of Monterey, and is of very limited extent. 
It is protected from all tLe winds from the northward, but exposed to the full sweep of southerly gales, and 
many coasters have been driven ashore during the winter season. It is about three-quarters of a mile in depth 
northward, by lk mile cast and west. 

Ve~sels coming from the northward, after leaving Point Aiio N uevo, follow the coast-line on a general 
course E.SE. for about 18 miles. 'l'he shore for thiR distance is abrupt, jaggm1, and moderately elevated, 
with a range of high hills, or mountains whose summits in summer are almost continually enveloped in fog. 
Skirting the shore at a distance of l1alf a mile a depth of 6 to 10 fathoms can be carried, and upen making 
Point Santa Cruz, the top of which is moderately level for eome distance back, four fathoms are obtained 
within a quarter of a mile of it; round up and run along in five fathoms until abreast of the beach, where 
good anchorage will be found lialf a mile from shore. 

VesRels from the south in summer keep well into Monterey bay, to eecape the full force of the north
westers and the heavy head sea. 

During the winter months anchor well out, so as to be able to clear the shore westward of Point Santa 
Cruz in case a southeaster springs up. 

Landing on the beach is gcneral1y disagreeable, as it extends out some distance, but boats nsually land 
at the embarcadero, at thll foot of the bluff in the NW. part of the harbor. 

The beach is over half a mile in length, and between its eastern extremity and the bluff point empties 
the San Loren1<10 river, a email stream running past the town and mission, which is situated a mile inland. 

A chart of the harbor a!ld vicinity was published in the Coast Survey report for 1854. 
The country ahout Santa Cruz is exceedingly productive, and now thickly settled. A steamer runs 

regularly in the trade between this place and San Francisco, and numerous coasters find abundant freight 
from here and the Pajaro country to San Francisco. 

Regular stage communication is maintained with San l!'rancisco and Monterey. 
The secondary astronomical station of the Coast Survey was at the top of the bluff at the embarcadero. 

Its geographical po~ition is : 
o II 

Latitude. - - · - · · · · · • - - · • - · - •. - - ..•. - - .• - - • - - - - . __ •.•.. _.... 36 57 26.9 north. 
Longitude- - - · • - · · - • • - · · - · · • - · · · · - · - •. - - - . - •.•. - _ ..• _ .•. _.. 122 00 10 west. 

h. m. •· 
Or, in time ....................... _. __ •. _ ........•..... _ .•. 8 08 00.7. 
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An examination for the location of a 1wrb9r light has been made, and the site recommended to the 
Light-house Hoard by the Superintendent of the Coast Rurvey. 

The high mountain, N. 25° E., 12~ miles from Santa Cruz, is named Mount Bache, and attains au 
elevation of 3, 791 feet. 

Tides.-The corrected establishment, or mean interval between the time of the moon's transit and the 
time of high water, is Xli. XYIIIm. The mean riec and fall of tides is 4.1 feet ; of spring tide~. 5 5 feet ; 
and of neap tides, 2.9 feet. The mean duration of the flood i;; 6lt. 4 7m.; of the ebb, 5lt. 45m.; and of the 
st.and, Oh. 20m. The average difference between the corrected establishment of the a. m. and p. m. tides of 
the same day is lli. 44m. for high water, and Vi. 2m. for low water. The differencl»~, when the moon's 
declination is greatest, are 2h. 40m. and lh. 28m., respectively. The average difference in height of thef<e 
two tides is 1.4 feet for the high waters, and 2.4 feet for the low waters. '\"hen the moon's declination is 
greatest these differences are 2.2 foet and ::l.7 feet, rPspectively. 'l'he average difference of the higher high 
and lower low waters of the same day is 6.0 feet, and wl1en the moon's declination is greatest, 7.0 feet. 
The higher high tide in the twent.y-fonr l10urs occurs aliout 9h. 32m. after the moon's upper transit, 
(southing,) when the moon's declination is north, and about 2h. 541n. before, when south. 'l'he lower of 
the low waters occurs about 7 h. after the higher high tide. 

It was off Point Santa Cruz that Cabrillo is supposed to have anchored on the 17th of No\·emher, 1542, 
upon his return from the northward. 

From Point Santa Cruz to Point .Ano A~uevo the distancP is 18 miles, and thP gennal direct.ion ,V. by 
N. j! N., at first curving to the southwestward of that course, and t11cn to the northward, until within three 
miles of the rock of Point Ano Nuevo, when the shore curves well to westward, (for the last mile to the 
southwest,) forming an anchorage protected somewhat against tl1n heavy rt\\·c~ll from tlie northweHt, :md 
having a depth of five fathoms within less than half a mile of the shore, and from 10 to 15 fathoms at th<> 
distance of a mile. 

At a quarter of a mile from the point lie~ a black jagged islet, consisting of a sloping ledge of rocks 
covered with a stratum of yellow clay abont four feet thick, and this again covered witli a mound of ~and 
about 30 foet high. Upon thiR a Zigltt-ltousc i;; to be built. 'I'he point itRelf is compoRed of rolling l1ills of 
shifting sand, varying from 20 to 100 feet in height, while behind them rises the Santa Cruz range of 
mountains. The eoast trail, which followed the beaeh from the southward, here strikes up the hills behind 
the sand dunes. 

Steamers coming upon the coast from the southward in thick weather, always endeavor to make the 
hncl near Point Aiio Nuevo, and then follow the coast to the San Francisco bar. On accoun: of it8 importance 
in this respect a light-house was recommended by the Superintendent of the Coast Snrvey. 

A map of the anchorage, with a view of' the point, was published by the Uoast Survey in 18D4. 
From Point Afio Nuevo the coast runs N,V. ~ N. for about 10 miles, to the rocky point eallcrl the 

Punta de la Bolsa, but designated Point Miramontes on the Coast Survey rcconnaiss11nce sheet, from 
Mexico to San Francisco, in 18.53. Tbe bigl1 mountain square in from La Bolsa, hearing N. 53° E., and 
distant 13 milee, named Black mountain, attains an elevation of 2,809 feet. 'l'wo miles north of La Bolsa 
empties tlrn Piscador, a small stream running through a valley of inconsiderable extent. For foe foregoing 
12 miles the general formation of the immediate seaboard is that of a table land of' three terraces, the lowest 
gradually sloping from the base of the second to the coast, which is exeeediugly rocky and fo1·bidding; the 
underlying stratum is sandstone. 

From Point Aiio Nuevo to Pillar Point, or Punta de Corral Tierrn, forming the south and western point 
of Ilalf-moon bay, the general direction is NW. by N. i N., and the distance 25 miles. 'l'hree and a third 
miles above the Piscador opens the San Gregorio, another small stream, and 2~ miles still furtl1er openR the 
Tunitail. The seaboard between the valley of the Pi Read or and that of the San Gregorio undeTgo is a striking 
change both in the character of its topography and its geology. Instead of the table land we meet with u 
spur of the coast mount11ins running into the sea, and having an elevation of 600 feet within a mile of it. 
The shore-line and the coast gene1·ally presents a very broken and rugged appearance, occa~ioned by the 
deep gulches cut through to the ocean. 

HALF·l100:'!il BAY. 

This anchorage is six miles S.SE. from Point Sa.n Pedro, and 18 miles S. hy E. from the Golden Gate. 
The sonthwcstcm point of the bay is formed by a bluff' table land about IGO feet in height. called the Corral 
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de Tierra, 325 yards south of which stretches a number of black rocks, which show as one when seen coming 
up the coast, but as three or four when approached from the northwest. The largest is nearly as high as 
the bluff, and locally known as Sail rock, or Pillar rock. The point is known as Pillar Point, and from its 
~outheastern extremity rocky and foul-bottom, marked by kelp, extends SE. )\ E., seven-eighths of a mile, 
dropping mddenly from 14 feet to 5 fathoms. This is tho inner reef, and makes the bay available as a summer 
anchorage. One mile and tl1re1H1uarters southeast from the same part of tl1e point a narrow ledge of rocky 
bottom, one-third of a mile long, and marked by kelp, stretches in the same general direction. The passage 
between this outer and tl1e inner reef is three-quarters of a mile wide, with rocky and uneven bottom, from 
3f to lOf fathoms. These ledges lie parallel with the coast mountains, and with the shore-line from which 
the outer one iR distant q mile. From the eastern extremity of the point the shore runs N\Y. by N. for a 
quarter of a mile; then NE. for three quartern of a mile, curving to the eastward and southeastward .in a 
long hf,nd, for 2rr miles to the mouth of the Arroyo de Ios Pi!larcitos, down which comes the only road 
crossing the peninsula of San Francisco, between the Laguna de Mercedes and Santa Cruz 'l'he highest 
part of thi8 road, which crosses a depression of the peninsula, is near the Coast Survey station "Ridge," 
which is l,O!J3 feet above the occ11n, and but a few feet higher than the mad. The outer reef is nearly 
abreast of the I>illarcitos, from which the coast runs south four miles to JJiirumonte.• point, which is 
S. 48'' E., tive miles from I'illar Point; thence t.o tlw mouth of tbe 'l'unitas the distance rs four miles SE. 
The greatest extent of tl1e lmy may be said to be between Pillar and l\iiramontes Points, but the part near 
the former only is available. 

The soundings between the rocky ledges and the shorn are q nite regular, decreasing from nine fathoms to 
three fathoms at lc8R tlian a quarter of a mile from tlm hea.ch, with sandy bottom. The passage to the anchorage 
is between the inner and outer reef, with the high, bare-topped mountain bearing a little north of east, and 
Pillar Point open to the westward. This mountain is steep, with straggling redwoods on its flanks, and the 
summit bare. It is locally known as Bald Pate; but, on the Spanish grants, as Cum bra de las Auras. 
When inside the reefs beat up until Pillar Point be1trs about S,V., distant half a mile, and anchor in iiz 
fathoms, hard sand. \Yith southerly light winds a heavy swell sets in; but upon the approach of heavy 
southeast weather it is necessary to go to sea. 

TJw mass of redwoods cresting the mountains of the peninsula cease ahrupt1y abreast of Mirnmrmtes, 
aml only stragglers are seen to the northward. 'l'hey are a good mark for recognizing this part of the coast 
when coming in from sea. 

Around Half-moon bay is a limited extent of agricultural country at the seaward base of the mountain~, 
and small coasters carry tl1c produce to San Francisco. 

About one mile along the coast to the uorthwestw.arcl is a sm.all ho.at harbor, 100 yards wide, formed and 
protected by outlying rocks, and having 32" fathoms in it. In the autumn months it is used as a wl1aling 
station. .About a thousand barrels of humpback oil were obtained in the fall of 18G3. 

Point San Pedro lies NW. by N. ;f N., 30 miles from Point Ano Nuevo, anrl S. 12° E. from Point 
Lobos, at the eutrance to the Golden Gate. It is a black, bold, rocky promontory, over 500 feet bigh, 
having a l1igh, l:trge, jagged rock at the northern part, and is a prominent and excellent mark for making 
the entrance to San l<'rnncisco. The principal rock is uearly a hundred feet high. Its south face is white, 
and shows the line of stratification plainly. From the west the dip of the strata shows about 60 degrees to 
t11e northward. It is connected with t.he main by some low rocks. Half a mile to tl1e northeast of the point 
is the valley of San Pec1ro, from which tbe point takes its name. 

}~rom Point San Pedro the bell-boat off the bar of San Francisco is distant 12 miles, and from Point 
Aiio Nuevo it is 40 miles upon a X"\V. by N. course. 

The range of mountains f01·ming the northeastern shore of Monterey bay, and extending to Sauta 
Cruz and Point Ano Nucvo, is called Santa Cruz, Thence nortbward to the Golden Gate, and forming 
the peniusnla of San Francisco, by bounding the bay on the west, the mountains arc known as the San 
Francisco or San Bruno range. 

The extent of shore-line from Point Concepcion to Point Boneta is about 286 miles. 

BAY OF SAN FRANCISCO AND APPROACHES. 

This bay affords the finest and most commodious harbor on the Pacific coast of the United States. From 
its discovery it has commanded the admiration of navigato:rs, and, since the wonderful rise of California, 
Jms well sustained its reputation. Its geographical posit.ion, itR size and depth of water, its noble entrauce 
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and bold shores, the Sacramento and tributaries, draining the rich agricultural vallt'JR and aurifernns slop<'R 
of the Sierra Nevada, the magic city upon its shores, and the salubrity of its climate, have conspired to make 
it emphatically the port of tht Pacific. 

Tlie Go1den (fate is t1!1' entrance to the l1ay, and presents the character of a great cleft <H" fi~rnre in tl1c 
sea-coast range of mountains, thereby connecting the liay of San Francisco with the P1wifie occ·an. On 
approaching, it is difficult to imagine that a deep channel lies ahead, so clear is the atmosphere, and so well 
defined the Contra Costa mountains, behind the bay. Both shores arc bold, broken into points, and r'lcky; 
but the northe1·n is much the bolder, rising almost perpendicularly from the water, attaining an elevation of 
about 1,000 feet, but a short distance back, and in seven miles rising to 2,600 feet. On tlw sontl1 Ride, lmtwPcn 
the points, arc stretches of low beach; the hills arc undulating and of moderate elevation, increa~ing very 
gradually in altitude to the southward, and reaching a height of 1,250 feet in about six or eigl1t mile,;. Tl1e 
chart of San Franci~co entrance, which accompanies the annual Coast Survey Report for 1856, shows tl1e 
bold and chara.cteristic topogra11hy of the vicinity of the Golden GatP. 

Point Boneta.-The north head of the entr:mce iR formed by tl1is point; a narrow, precipitous, rocky 
cape, nearly 300 feet high, and stretching from the Jig-ht-house about half a mile to the SE. Behind it the 
mountains rise rapidly to an elevation of 1,500 feet. During the dry season the deposit of eca birds accumu
lates in such quantities on the ridge outside of Boneta light-house, as to make the bluff show white, but tlte 
fir~t heavy rain carries it off, and then, throughout the rainy season, the point exhibit~ its natural color and 
appearance. 'I'here are no dangers off the point, the line of thrf'C fathomR rarely cxtrmding 300 yards from 
auy portion of it. ':n1en the clipper ship San .Francisco was lost on this head, we arc told that she first 
struck the bluff inside the heads; was carried by the currents armmr1 tl1e point, and then east aRhore on the 
outside. 'l'he reef, or line of sunken rocks, stretching out three-quarters of a mih• npon some maps, has no 
existence, and only serves to mislead those unacquainted with the locality. :From five to six fathoms can be 
found on every side within a :fifth of a mile. 

One mile and seven-eighths K,V. of tlw point the steamsl1ip 'l'ennessee went ashore whilst endeavoring 
to find the entrance in a thick fog, (calm weather,) aud was lost. The Cortes had got in just before her, 
aud as the fog was shutting down over the entrance. 

POINT OONETA LIGHT-HOUSE. 

The building is situated nearly half a mile from the extremity of the point, and consists of a l1ri1·k 
tower painted white, and i:mrmounted by a lantern painted black. Frnm seaward it is seen prnjectP<l again>'t 
the dark, high hill~ behind it, and in clear weather iR a very plain object. 'l'hc illuminating apparatn~ is of 
tl1e second order of the E'ystem of Fresnel, was first exhibited .Ap1·il 30, 1855, and Rl1ow~ afi.t·cd ligltt r!f th(' 
natural color from sunset to sunrise. It illuminates five-sixths of the horizon, and is elevated about 30G 

feet above the level of the sea. During ordinary conditions of the atmrwpherc it can Ln seen from an 
elevation of-

10 feet at a distance of 23.6 milea. 
20 feet at a distance of 25.1 miles. 
30 feet at a distance of 2G.3 miles. 
50 feet at a distance of 28.1 miles. 
Its geographical position, as determined by the triangulation of tl1e Coast Snrwy, is : 

o II 

Latitude ......... _ .•• _ . . . . . ......... ____ .•.•. __ •..... - . - . - 37 49 10.0 north. 
Longitude •..... _ ...••..•...... _ .. __ ... _ •.... __ ._ ........ - . 122 30 50.:J west. 

h. m. s. 

Or, in time- •.•.. _. _ .. __ ............ - - . - ................. - . 8 10 -03.4. 
Magnetic variation 15° 271 east, in 1852, with a present yearly increase of 1'. 
From the light at Point Boneta to that on Fort Point the distance is 2~ miles, and bearing E. ! N. 
Fog-bell at Point Boneta.-The bell, with the machinery, is in a frame building, open in front, and 

placed on the bluff just in advance of the light-hou8e tower, at an clevittion of 270 feet above the level of 
the sea. The bell weighs 1,500 pounds, and during foggy and thick weather is strnck six blows, at iutervals 
of sixteen seconds each, followed by a pause of forty-four secondi!. 

The fog-gun at Poi1it Boneta 11as been discontinued since the placing of the be11-boat outside the bar, 
lfarch 18, 1858. It may not, however, be amiss to state here the design of the fog-gun. A twenty-four 
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pounder was placed near the light-house, and dnring fogs or thick weatl1er, either day or night,_ was fired at 
tlie hours and half hours of San Franci8co meau time. It enabled ves:;el:;, beforn reacl1ing the bar, to get 
the bearing of l'oint Boneta, and, by the loudness of the report, or better, by the soundings, to form an 
estimate of their distance from it.-(Scc rcma1·ks, imge 296, J\Ionterey kiy.) 

"\Ve advocated this plan strougly soon after our arrival upon the coast, and it met with the hearty 
support aud conmendution of officers of the navy and comnrnnrlPrs of il1e steamships, clippers, and coasters. 
Continuing to urge its adoption until the spring of 1855, we had the satisfaetion of seeing it tried in August 
of that yuar. \.Ve have since learned, by British newspapers, that the Board of 'l'rade and Liverpool 
Corporation Lave placed a gun of large calibre on Holyhead, to be finid during foggy weather, for the benefii: 
of mail steamers pas~ing up thu Jrj;;h channel. 

Point Lobos.-The south head of the entrance to San Francisco bay is formud by this point, 375· feet 
high, upon which Congress authorized tlie erection of a secondary sea-coast light, where a light has been 
regularly shown, and a fog-bell k<'pt in operation by private enterprise. U11on the round-toppeil hill buhinil 
the point is erected a large frame building for a telegraph station, whence the electric.wires run to the city 
of San FraneiRco. Tlie first telegraphic message transmitted on tlie Pacific coa8t was over these wires. 
Southward of the ]wad the sand dunes are conspicuous and easily recognized features in approaching the 
entrance. The strong northwest summer winds, drawing in ove1· the land, raise the white saml from the 
three miles of broad beach, and carrying it inland over the l1illtops, bury grass, bushes, and scrub oak. 
Tlw quantity of sand driYen in from this beach is enormous, and its accumulation lias greatly modified the 
topograpl1y of the peninsula. 

The geographical position of the site Fclected for tl1c ligltt-lwuse, as determined by the triangulation of 
the Coast Survey, is: 

o II 

Latitude. - . - - .. - . - - . - - . - - - • - - - - . - - - - - . - - . - __ 37 46 56.9 north. 
Longitude __ . ___ - - - - - ..• - . - ..•.• - - •• - . - .. - - - - - . - - - - - . - ... 122 29 39.5 west. 

h m. a. 

Or, in time - - - . - - .. - . - . - . - - - - .. - - - - - - ..... - - - .... - - - - .. - . - . 8 9 58.6. 

Thi8 position is 32 feet north and 1,317 feet west of the outer tefogrnJ>li t<tation. 
Off the western face of Point Lobos lie a number of black jagged rocks about 50 feet high, but all 

within the fin~·fathom line, and close in shore. They arc called the Seal rocks, and one of them shows a 
large arch from particular directions. The outer one bears from Point Boneta SE. by S. t S., and is distant 
2~ miles. From it the general trend of the ~l1ore runs in a line to :Fort Point for nearly a mile, to a sl1ort 
jutting high point, off which lie the JJiile rock,~. From this point the shore runs well to the eastward for a 
rnile, gmdually trendi11g to the north for a mile and a lmlf to Fort Point. ln the deepest part of this bend 
the shore i~ low, with small hillocks rising from the general surface and slo11e of the hills, and fronted by a 

long sand beach. 
1\:Iile rocks.-These two rocks lie off Point Lobo~, a short distance within the limit of the entrance of 

thr Golden Gate. They are small, near each other, and have a height of 15 feet above water, with a good 
depth of water all around and close to tl1em ; but the current swirls and eddies about them in such a manner 
as to render a near approach anything but agreeable or safe with a light wind. The inner and smaller rock 
is one-third of a mile to the northward of the small jutting point inside of Point Lobos, and very nearly two 
miles S\\~. ~ S. from Fort Point. V cssels running in on the 1ine of Fort Point and Alcatraz island pass less 
than half a mile from the outer and larger rock. The rocks bear almost SE. from Boneta lif:;ht, and distant 
lf mile. They were called "One Mile Rocks" by Beechy, in November, 1826. 

Fort Point.-This was formerly a bold, narrow, jutting promontory of hard serpentine rock, 107 feet 
above high water, and surmounted by a small Mexican fortification. called Fort Blanco. The view from the 
point was one of the finest in the harbor; but the whole headland has been cut down to within a few feet of 
high water, and iuereased in area to form a large fortification, which will he mounted with guns of the largest 
range and calibre. Upon the hillside rising behind it arc houses for the accommodation of the commandant, 
officers, soldiers, and workmen. Eastward of the point is a long substantial wharf, constructed for receiving 
stores, ordnance, &c. Several large vessels have been lost on .Fort Point by venturing too close during light 
airs and st1·ong in-egular currents. 
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FORT POH\T LIGHT-HOUSE. 

This is a woo<lcn building, painted whit<', and 8iluated 011tRi<le of the fortifictttions. The illuminating 
apparatus is of the fifth order of :Fresnel, and shows a fixt!d ligltt qf tlw natural color from sunset to 
sunrise. It is 52 feet above the lcve1 of the sea, and, during ordinary states of the atmosphere, can lie 
seen from an elevation of lii feet at a dist1mcc of 12rr miles. '11he angle of visibility seaward is bounded by 
the extremity of Point Boneta, bearing W. !f S., and Point Lobos, bearing SW. by S. i S. 

The geographical position, as determined by the triangulation of the Coast Survey, is : 

Or, in time . . . . . . . .... _ . _ ...•.....• ______ .. _ ..... _ ... _____ . 

O I J: 

h. m. 

8 9 50.5. 
The ligl1t-ho11Hc first built upon tlir high iwint was takcn down when tl1e fortification operations com

menced. The light in the present one was first exhibited l\:Iarch 21, 1855. 
'l'he South .Farallou light is visible from a ves~el's Jeck when abreast of .Fort Point. 
Fog-hell at Fort Point.-'I'hP frnmework rnpporLiui; the bell is 011 tht• easiern si<l.e of the ligl1t-l10nsc, 

and almost touching it. 'The crown of the bell is 40,2 foct above t11e surface of the ground, and supported 
by iron rods, 10 feet above the wooden structure in which it was formerly placed. The IJell weighs 1,092 

pound~, and during foggy or thick weather is struck liy mac11incry, five blows at intervals of ten seconds, 
followed by a pause of thirty-four seconds. 

BELL-BOAT OL"TSTDE OF SAN FRANCISCO BAR. 

A bell-boat is placed just outside of the liar, in 1;) fathoms at mean low water, on the range of the Fort I'uint 
and Alcatraz Island light-houses. It is 30 feet long, painted red, and furnished with a Jay-mark of 32 feet 
by four, elevnted eight feet above the water. The bell weighs 500 pounds, is eleYatecl 15 foet above the 
water, is rung by the action of the sea, and, under ordinary circumstances of wind and sea, should be hear<l. 
from one to three miles. Mariners are cautioned not to run into or damage this aid to navigation. The 
fog-gun signal at Point Boueta wa8 discoutium•t1 with tl1e placing of this bell-boa!., Mardi 18, 1858, as already 
stated; and the bar buoy on the same range was also removed. 

The approximate geograpliical position of the bell-boat is : 
0 

Latitude .... _ . _ .•.•.. - ...•......•.......... _ ........ _ ... _ . . . . . 37 45~ north. 
T1ongitude ..... _ ...•.•.•....... - . . . . . . . . . . . • . . . . . . . . . • . • . . . . . . 122 38~ west. 

The bearings and distances of prominent object~ from it are as follows : 
South Farallon Island light-house, SW. by W. 2 W., 16:\ miles. 
Punta de Los Reyes, (lig11t-house site,) :S-W. by ·w. ·~ W., 22! miles. 
Duxbury Point, NW. by N. 2 N., 82 miles. 
Point Boneta light-house, NE.! N., 7! miles. 
l!'ort Point light-house, NE. Jj: E., 9£ miles. 
Point Lobos telegraph station, NE. by E 2 E., 72 miles. 
Point San J>edro, SE.! E., llz miles. 
'!'he course to enter the bay from it is NE. ~ E., and it will be seen that it lies almost in the line from 

the S. FaraUon light to the proposed Point Lobos light. 
From the bell-boat, Fort Point (two miles inside the south head fonned by Point Lobos) is on "IYitlt 

.Alcatraz island, inside of the harbor. Fort Point and Alcatraz island have harbor lights upon them, and 
arc the fair way line for crossing the bar. 

The bell-boat was upset about April 1, 18/i!), as seen from Table mountain. It was subsequently 
replaced, and again carried away. When we came out in November, 1860, it was not on the bar. 

SAN FRANCISCO BAR. 

The bar off the entrance to the bay of San Francisco has a depth of :five fatlmms at the lowest tides. 
Its general form is that of a l1orse-shoe, commencing four miles southward, stretching out gradually to six 
miles abreast of Point Lobos; and when nearly up to the parallel of Point Boneta, rmu!iug in elwrc towards 
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that point and forming the "four-fathom bank," from a distance of four miles down to one. 'l1 he average 
breadth of the bar within the limits of the six-fathom curve is about one mile. It falls off outsicle to 10 
fathoms in half a mile, ancl ueepen8 gm dually iu~iJe. Not less than five fathoms exist over the bar when 
Point Boneta light bears between NK by E. .Z E., and X. by \V. ;! \>V. 

No vessel sl1ould anchor upon the bar if she can possibly avoid it; frequently a heavy swell sets in 
without wind, and if tl1e current is running strong ebb, it allows little chance of e8caping from an uncom
fortable berth. 

'l'he flood tide makes on the bar about 61 minutes earlier than at San Francisco. 
It has been given as a rule for steumers approaching in thick weather to run for the bar as nearly as 

they can estimate, keeping the lead going until they strike five fathoms, and run on until the depth is 
increaseu, when the armed lead slwuld bring up gray sand with red specks, :mcl they may conclude them
selves within t11c bar. Recently it has been intimated that these peeuliaritie~ of bottom exist also outside of 
tlie bar. 

A line of large buoys, properly marked, outside the bar in 10 fathoms is the next best expedient after 
a large fog-gun_ Prom them the position of the bell-boat. coulll be known; and numbered buoys from it 
across the bar would enable steamers in thick weather to feel their way in, and be independent of guessing 
about the velocity and direction of the current. 

The fog sometimes stands 
bay inside is beautifully clear. 
land and water. 

like a wall outside of a line from Fort Point ~ross the entrance, while the 
After the greatest heat of the day is passeu this fog creep in and envelopes 

Buoy on tl1c fuur:fatlwm bank.-A first class can buoy, with red and black horizontal stripes, is placed 
in four fathoms at mean low water near the western and seaward end of tl1e "four-fathom bank," lying off 
Point Boneta. 'l'hc following bearings and distances will give its position : 

It i,; 011 the prolongation of the line from Fort Point ligl1t to the extreme point of Boneta. 
Point Boneta light bears E. 13° ::\f., distant 3:\" miles. 
Outer telegraph station on Point Lobos hears E. 13° 8., distant 5i miles. 
'l'he highest part of the western riuge of 'l'ahle mountain bears N. 13° W. 
There is a spot having but 3~ fathoms upon it outside this buoy, bearing S. 34° W. and distant seven

eighths of a mile. 
The shores ef tlte Golden Gatc.-On the north side of the Golden G:ite the shores arc very precipitous, 

-with an occasional short stretch of sand beach at the base of the bluffs, affording a boat landing. Point 
Diablo is the first point insille Boneta, and bears NE. by E. n E., distant l~ mile from it; between these the 
shore is indented about three-quarters of a mile, affording a boat landing during smooth weather for the 
light-l1ouse people. In the vicinity of Diablo the facrs of the cliffs show of a reddisl1 purple color. 'l'hc rock 
i,; very hard and flinty, "traversed by seams of quartz, and has a banded or belted structure, so that it 
rr8emhleR varieties of ja~per. * • • * • It exhibits its stratified character most distinctly. It is 
aLio found at tl1e cinnabar mine of New Almaden." 

The red ~pecks found on the bar are doubtle8s derived from the disintegration of these reddish cliffs. 
·From Diablo the shore is jagged and irregular to Lime Point Bluff, 495 feet high, distant one mile, 

and bearing KE. !j E. Off this point are several high rocks, but they are so close to the bluff as to he 
clistingni~hnhlc only from certain directions. I•'rom Lime Point Bluff to Fort Point the distance is barely a 
mile, anu the hearing S. hy E. Jt E. This is the narrowest part of the Golden Gate. Thence the bay 
begins to open well to tl1e northeast. 

On the south side, eastward from .Fort Point, the shore is low, flat, and marshy to Point San JQse, 
distant 2d miles, and bearing E. by X. 'l'his point is moderately ltigb, with a few houses clustering upon it, 
and is locally known aR Inack JlOint. Off this reach was the "outer anchorage" of former navigators, and 
the Presidio of San Francisco fa seen a short distance bel1ind it. 

"It is a curious and interesting fact that the sand beach between .Fort Point and Point San Josef has 
been thrown up by the surf u11on an extemive alluvial deposit, which has the character of a peat bog or 
swamp. '\Yhen the tide iB very low the edge of this peat formation may he seen. Large masses of the peat 
are alBo broken out during storms, and thrown up on the sand of the beach. This sand and all the loose 
round boulders, from three to eight inclws, or more, in diameter, rest upon a foundation of the peat; and the 
continuation of the peat is found in the swamp or flat meadow land which lies inside the belt of sand, and 
between it and the base of tl1e sand11tone hillR. It is very difficult to account for the formation of this swamp 
under conditions like.those at present existing." 
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"A strong current is constantly Rctting back and forth through the channel, and the action of the rnrf 
constantly undermines and encroaches upon the beach, so that th<• present action i,; dcstrnctivc, arnl the 
8Warop eoul1l not 1•ossibly have been forlllecl while the Golden Gate was open as we now fincl it." 'J'hcec 
remarks arc taken from a geological report of thn coast of California, by ,Y. I'. Blake, c"'l·-(Set: CuasL 
SnrvPy Report for lti.5fi, page <isn.) 

From roint San .JoHI~ to Sorth Point, at the lia8C of Telr·grapJ, /,ill, tlw distance is onr mile, and tl1c 
bearing E. ~ N. All this space forms part of the city of San Fruncicco, ancl i~ cnvered with hou>oes. The 
sl10re-line i~ denominated the ~Xorth beach, anil from abont the mirldJ1, of thP loweM p:ut proj.,cts a long
wharf over tl1e flats to three fathoms water. This has naturally cau,ed a grf'at depo~it arouncl it, anil now 
only 4-} fed of water can Le obtained at tho northwest part of tl1e wh:irf at 1111,an low water. 

Telegraph l1ill rises to a height of 301 fret aliovo the mean level of the bay, an cl is covered wit11 hou~e' 
to its summit wherever Luihling room can Le obtained. 'Ehe pn,:;cnt plan of thro city gra(ll'.:1 contemplates 
tl10 entire rcmornl of tl1is hill. 

'l'he gP.Ographical position of the triangulation station of the Ooa>'t Snrvoy, upon itf' f'ummit, if': 
II 

Latitude .. - •••. _. _ .... ____ . __ .. ____________ .. _. _ . ____ .... _ 37 4S 00.1 uortl1. 
Longitucle. - - ...... - . - - - ... __ . ____ . _ . __ . ____ . ____ . ______ .. _ J •)·~, 23 HI.-! we~t. 

h. m. s. 
Or, in tinw. - . - • - - . - - - . - ... __ . - . - •. _. _ .... _ .. _. _ .... ____ ... S 9 33.3. 

Upon thi~ liill was formerly ercctecl a tclq~raph or semaphore, Ly which intel1igence of the arrival of 
vessds off the Golden Gate was made known to the city-hence the _name of the hill. 

ALC.l.TRAZ ISLAND AND LIGHT. 

'rhi~ is thP :fit-st island tl1at is opened in entering the Golden Gate, and upon it i5 erected a liglit-houce. 

The island is nearly 600 yard~ long. in a "-.N\V. <lirrction, by about 2GO in width, and rises to au elevation 
of 135 feet above 11igh water. 'l'llf~ smnmit is flat, falling iLway gently on all sides for rnme <listanec, and 
then at the sicles drop1>i11g pcrpeniliculnrly. Upon the top exi,;tB a thin layer of earth, but tlw i,;lan<l is 
compoFcrl of a fine-grai)](•d and "n·ry cmniHict sandi'tone of a dark blui"h green col11r. It i;; regularly 
stratifiecl in beds of varyiug thickuess, and often SPJ>aratt·d by tliin layers of argillact"nn,; elude. It appears 
to contain a large amount of protoxidc of iron, whid1 cliangcs to the hydrous Resquioxi1k on r'xpo,;iuc." 

Deep water marks exist all round the island, and, with the exception of one or twu pt1e1;,, thl'. oi1IP" are w 
steep that a landing io cifoctcd with difliculty. Extensive fortifications arc 110\Y in course of con>Jtruction 
upon it. At the l:IE. side a small pier hns been built to receive store,;, ordwwcc, am1 mJt('rial.". Off the 
N\V. r•art, foul bottom makes out about 300 or 400 yarcls. 

Al('afraz Island Zigl1t-lwuse is bnilt ou the summit of the islauc1, anil bears X\Y. from Tdegraph hill, 
distant l~ mile; from Fort Point NE. fl E., distance 2J miles. 

The light is a fi.red lwrbor 7igltt 1!f lite natural color, and of the third order of Fres11el, illuminating; 
t11e entire horizon, and exhibited from sunset to sunrise. It i8 160 fpet aboYe the level of' tlw sea, anil 
shoulil be seen from the sea, under ordinary states of the atmM1iherc, at a distance of l .J. miles, or outside 
tlie bell-boat off the bar. 

Its geographical position, as determined by the Coast Survey, is : 
0 II 

Latitude. _ . _ •• _ .• _ •......• _ .... ____ .•• _ . ___ • __ . __ . - . _ .. _ _ _ 37 49 2G.G north. 
Longitude. ____ . __ ...••.•.. _ .... __ . __ ..•. __ .• ____ .... __ . __ • l ''.., 2.J. 18.8 west. 

h. 1n. •• 

Or, in time .....•.• - ... - - .. _ ......•. __ .... - - •.... - . - . - . - - - - 8 9 37.3. 
Fog-hell on Alcatraz islanrl.-The framework ~upporting the bell iR hnilt on the southeastern extrcrnity 

of the island, close to the water's edge, and is elevated about 30 feet above the water. The bell weigh,.; 
1,092 pounils, and, during foggy or thick weather, is struck by machinery four blows at inkrrnJs of eight 
seconds, followed by a pause of fifteen seconds. 

Alcatraz is the Spanish name of the islaml ; BPecl1y erroneonsly calls it Alcatrasses; the local na1rn• is 

Bird island. 
No hidden dangers have been discovered in the entrance outside of the line from Fort Point to Lime 

Point Bluff, but there are sevetal inside. 
39 c s 
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Presidio s1wa1, having 3z fatl10mf' upon it, lies 1,t mile insicle of }'ort J>oint, ancl licnrs KE. by E. :! E. 
from it, or three-quarters of a poiut ('a;;t1rnn1 of the line hetween the lights on Fort l'oint and Alcatraz 
i,;lnnd. TlH· Bl10al iB a bout 700 yard;; long within tlw four-fathom curve, and over half a mile long within the 
five-fathom curve. lt iB vrry narrow, B11ows sandy bottom, ancl. has Jeep water all around it. ]ts general 
direction i'3 011 tlw abDve mcutiorn·d lieariug. 

From the ~hoalc~t part the l'rc;:;idio flag-staff bears S. ii- E., and we have ventured to distinguish the 
shoal by t 1iat 1rnme. 

Anita rock ~hows above wafrr at low tides, anc1 is sitnakd It mile inside of }"ort Point, and bears E. 
by N. from it. It is only 300 yards from the low beac11, and haH deep water close arounil it. 

"A spar buoy, painted rl'rl, with even numbers, has been placed in three-fathoms water, about half a 
!'ablc's l<,ngtl1 due west from the .-hoalcRt part of Anita rock. VesPels should not approach this buoy witf1in 
a cable's lt·ngth, as a strong current sets across the rock." It was named after the Uniteil States quartcr
~naster's lmrqne Anita that 8truek upon it. 

Bird or Arch rod is a small f'.'Tamit1al rock. about 45 feet in diii.mcter, 30 feet high, anc1 bearing W. ~ 
S., dist:m1 P<'YC'n-t·igl1tl1': of a mile from the light-house on Alcatraz island. \Yhcn seen in the ilireetiou from 
or towrinh< the I'rrsidio sl1oal, it presents a i1erforation at low titles. 

Sliag ror!.- i~ n lmY wliitr·-tr>prwd rock, about half a mile nearly X.KE. from Bird rock. From Alcatraz 
ligl1t it 1,(,ars \\'. by N., di:<tant one mile. For about 300 yarrls tow:mb Alcntraz islarn.l the bottom is foul 
and irregular, hut outsiclo that limit 10 fathoms arc found. The rock shows about four feet above the 
l1igl1cot 1it1P>', Lei11g theu JJOt more tlinn 8 or 10 f!'ct in extent. 

TYrcck.-Thc wreck of the "Flying Dragon," sunk early in lSG.2, h1sille thr Golden fhte, ha;: been 
fonrnl in tl1c trnek of ves~els paH~ing closr; to or between Bird and Slrng rocks. There is plenty of water 
around this obstrnction. 

From it the following bearings are given to determine its-position; 

Shag rock, K. 14° E., rli~tant G70 y:mlR. 
Bird rock, S. 88° E., distant 33G yards. 
Bird rock is on with the highc~t 11oint of Yerba Buena island from the wreck. 
Blossom rock is a kdgc hadng fin• fret water upon it at the lowest tides, anc1, within the three-fathom 

curve, is about 300 by 200 yards in extent, with deep 1rntcr outside these limits. A spar buoy, painted with 
1Td and Llack horizontal stripes, has been 31lacec1 in fonr fathoms water, about lialf a cable's length due 
south from the ~hoalcst p~nt of t11e lPdge. VeHsels Bhoul<l not approach this buoy from any direction nearer 
than a calilc's length. In the winter of 1863-'64 it wa~ torn from its moorings during a heavy nortlier. 

Tliis leclgc hears J<:. by S. from Alcatrnz light, ancl. lk mile distant, being almost on the line joining the 
south points of Alcatraz and Y crba Buena i~lauds. l<'rom the summit of Telegraph hill it bears N. 6° \V., 
di~tant om' mil('. 

It was diseovcrec1 and named by Deechy, after his sliip, in November, 1826. 
rcrluL ll11e11a island is the large liigh island opened to the east and south of Alcatraz after entering the 

Golden Gate. 'l'he western point of this island is lJ mile from Telegraph hill, and the bearing NE. by E. 
Its peak i~ :J.13 fed high; the sirlcs steep and irregular, and rising to a ridge running 'nearly east aud west. 
On the western or San Francisco siile the water is very deep close in shore, but from the NvV. point a 
three-fathom bank extemls 1:1 mile N\V. by N., spreading to the eastward for half a mile, and thence running 
to the NE. 1ioint. '1'11c wreck of thfl ship Crown I'rincess lies in five fathoms on the western edge of this 
hank, and a day·mark, pnintec1 red, has been attached to her, coneisting of a plank seven inches by three, 30 
feet long, showing 15 foct above higl1 water, with a boaril five foct long, nailed across just below the top. 
The following bearingR and di8tances give its position: 

Alcatraz Island light-house, "\V. by S., 2;i miles. 
Telegraph hill, SW. by S., 1~ mile. 
'Vest end of Yerba Buena Mand, SE. by S. n S., ~mile. 
I~ar:t cud of Yerba Bueua i~land, K by S. ::I: S., one mile. 
In early times this islancl is said to have been densely covered with wood, and was known to navigators 

and whalers as 'Vood island. Now it has but a few ecrubby trees. In 1839 a large number of goats was 
placed upon it, and it received the still popular name of Goat island. On a recent map of California (1858) 
it is called Ghote island. 
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Angel island.-1Vhen passing through the narrowest part of the Gol<lcn Gate thi,- largP i8laml bear;; 
about N.NE., and is seen as an island for a very R1ort time wlwn in tlu~ rntrTOWl''t pmt of tl1e Uo!tlen Gate. 
It lias an irregular and bold shore-line of about :five miles, and an area of on<> F(1n:nc mik. It rilih' to a 
height of 771 feet, is crwercd with grns~ and blrnhcs, ancl cut in (•\·cry dirf"l'tion hy dci'p gull1•ys. A" i'('(·n 
from the southeast,vanl it appearo 1iart of tlw northern pcniusula. but i;.; <liYidccl from that 011 its ~'Y. faee 
by Haccoon Rtmit~, three-r11rnrt•~rn nf a milt' in wiilll<, having a ill'1•th nf water raugiug from 10 to 30 
fathoms, and a very strong current. A narrm1· high jutting poiut makes out from the SE. portion of the 
island, bearing K. Ji 1V. from Alcatraz Isluncl liglit, and distant l~ mile. From this head the general trenJ 
of the southern face for over a mile is ,V. by S. toward Saucelito Point. 

Punta de los Cavallos is half a mile N.X1Y. from Lime Point bluff. Tl"· ,:liorc:-line lll'twcen them falls 
slightly back, and a very small ,-alley makes down frnm the high hill~ bel1irnl. 

Point Saucelito.-,r'rom Point C:avallos the general trend of the shore is ::\IY. l1y "N. for l~ mile to 
Point Saucclito, with nearly a straight shore-line. One mile from Point Cavallo" i,: the anchoragn of 
Saucelitn, where men-of-war and whalers formerly anchored. It lies abrea,;t of :t few home-; fonning thl' 
town of Saucclito, whence much of the water usecl in San Fr:rncisco was formerly taken in steam water-bonts. 
North of this anchorage is a large bay, with but a few fret of water. }"rom Saucelito Point to the W(•stcrn 

point of Angel i"larnl tlie di~t.:rnce is lJ mile, aml the hc:iring- NB. Ly B ·~ E. 
To Peninsula Point, forming the sontlnvesteru paTt of Itaecuon strriight, the clistrince is om' mile, arnl 

bearing NE. % E. 
'l'lic following li~t of gpographical positinm in Sm1 FranciRco hay is taken from the puhlid1cc1 report11 

of the L nited States Coast Survey: 

" Outer telegrayh station," on the summit of tl1c l1ill behinrl Point Lobos. 
0 ff 

J.atitndc. __ •..•.....•. _ ...........................•...... -
Longitude ......•..•.............. _ ... _ .. _ .... - .... - .. _ .... 

37 4G 50.~ north. 
122 29 2.1.3 wc~t. 

h. m. 
Or, in time. . . . • • . . . . . . . . - .....•....••..•.................• s 09 

"Presidio," near the Presidio of' San l"rauci,;i:o. Primary astronomical Btation. 
0 

.<:;. 

57.5. 

J,ati t.ude ....................................... _ ...•.•••• _ 37 47 2:i.s north. 

Longitude .......•..•........•........ ____ ... - - ........ - - - - l 'H 2G l;}.0 \\"CS t. 

Ii. m "· Or, in time. . . . . • . ....•.....•............... , •............. s 09 4:1.0. 

Magnetic: variation, 150 271 cast in :February, 1852; yrarly increase, 11
• 

Tdcgraplt Ml!, near the San Francisco observatory. Primary astronomlc.al statio:1. 
I/ 

Latitude...... . . . . • . . . . . . . • . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 37 4'T 52.S north. 

Longitude .....•... ·-····-··························-······ 122 2:l 10 weBt. 
Ii. 111. 8. 

Or, in time ..•.....••.••....•.......................•. _. . . • 8 09 32.;';. 
'l'he highest part of the hill is 301 feet above the mean level nf the bay. 
Rincon, summit of tl1e slight hill NE. of South Park. Secondary astronomical station. 

II 

I~atitucle ____ ........ __ .... _ . _ ... __ ....... _ . _ ......••.•..• _ 37 4 7 00.G nortll. 

Longitucle ...••.•...•..........•...................... _. __ . 122 22 ~-~ Wl'~t. 

Ii. m "' 
Or, in time __ . . . • _ ....•. _ . . . . . . . . . . .............. - .•..•.• - s 0!) 30.1. 

SAILING DIREGTIO:SS FOR Ar?RO.\.GHI"G AND ENTERING SAN FUANCISCO BAY. 

In approaching the coast every opportunity sl1onld he seized for determining the ves~Pl':; iio~ition, as 
fogs and tl1ick weather prevail near the fond. Vessels coming from the soutlnrard make th•• coast about 
Point Afio Nuevo, (lat. 37° 071 N.,) and follow it at a distance of four or five miles up to tlic bar. StPm'.icrs 
keep dose under the land for fear of losing it in foggy weather. Coming from the 1n'stwa rd they ~rBt si~ht 
the South Farallon island, (latitude 370 42' N.,) having the light-house npnn it, and kPep upnn e1.tl'.e: wle 
of it; but it is preferable to go t.o the southwa~·d, eBpecially in thic,k weather nml :11 night. a~ tlif' ncmity of 
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the island has not yet been surveyed in cletail. From the Soutl1 Farrallon light-house the Point Boneta 
light bears _KE. hy E., 23§ miles; and the bell-hoat outsicle the bar bears NE. liy E. ~ E., lGz miles. 
Coming from the nortlnn·Btm1rd they make I)uuta cle los Reye~. 597 feet high, in latitude ::JS0 00' N., 
longitrn]p 1230 00 1 "\V., and pass within two or three mill's of it, l ;) fothomg being found within a quart<'r of 
a mile from it, but Vl'.SBcb are apt to lose the wind by getting too close under it. .Frnm the western extremity 
of this point tlie J>oint Boneta light bears E. it S., distant 25'i miles, the line passing over the tail of 
Duxhmy rc·pf, at a distance of 17:j; miles from Los lh'.)'CS. To the bell-boat oIT the bar the bearing is sg_ 
hy E. f{ E., and cliw111ce 22} miles. 

Th<· hdl-boat, 1~ mile outsitle of tlte bar, is placed on th(' prolongation of the range from Alcatraz island 
to Fort J>oint, giving a course NE. ~ E. for vessels enteriug the Golden Gctte, and clesignated hy Belcher the 
"fair way ]ill(.," :unl he calls the blancl ancl fort the "fair way m;irks." But with a heavy swell on the bar 
thi~ rnngc l'houlr1 he u:;et1 merely as a line of rc·frrence, hecause on the bar it pasRes over a sma11 five-fathom 
spot, wl1ik half a fathom more crm be obtained for a distance of tivo miles Loth north and south of it. In 
clear wc~athPr and with a favorah le wiud a vessel can cross the bar in not less than five fathoms from the 
line, lmving tlu- north encl of Alcatrnz island just open by l'oiut Boueta, (~ E. by E. iJ E.,) round to the 
slwre south of Point Lobos, (X. by IV. i\- IV.) Northward of the former line the four-fathom bank (having 
:;;j fotliorn~ on it) commencL·s one mi IP west of Boneta, and stretches out over three miles, with a hreadth of 
one mile. rpon this bank the clipper Goldeu Fleece struck in 1857, and came into port with seven or eight 
feet of water in Ler hold. She was the second of hc1· name that was unfortunate in entering the harbor, 
the first haviIJg been totally lost on :Fort l'oint. 

Between the ea8tcrn extremity of the "four-fathom bank" and the shore, the distance is seven-eighths 
of a mile, and within this Fpace can be found the ileepest water for entering the harbor, but it would be 
dangerous for a rniling ve~sd to attempt it with a flood tide and light wirn1s. IVhile it is breaking on the 
bauk only a heavy swell is found through this S~-fat.hom channel, and small sailboats have passed in safety 
when they dared not try tlic bar. "\Ve entered by it in the brig Wyandot, in June, 1854, and the steamship 
Columbia frequently us<,d it in l{,aving the harbor for tlie upper coast when the heavy wcat1wr on the bar 
woultl otl1crwi~e have delayed her in port. Clo~e in under the cliffs, two or three miles above Boneta, we 
anchored in eight fot110ms, with muddy bottom. 

During clear, moderate weather any vessel cau cross the bar, within the limits we have mentioned, 
without running until 8he has got on the "fair way line," wLereliy she might lose her i;lant of wind. Should 
the wiud fail, or be ligl1t, and tlie current acl\'erse, anchor onlside the bar in 1.5 fathoms, mud and fine sand; 
or, after crossing the bar, in 6 to 10 fathom,;, fine grey sanu, with red specks in some places. Run in mid
cbannl'l l)('twAcn the heads; avoid too close proximity to the northern shore, not only in entering, but in 
kavinf!'; the high, bold bluffs causing calms and baffling airs, even with a southeaster blowing out. On the 
last of ,January, 1864, during a southeaster, three vessels were at one time becalmed under the northern 
~horc, and bafilecl with variable airs and strong current ecldies for several hours. One of them, the harkentine 
.Tmmy Ford, was canied on Point Dinblo and tot.ally wrecked. Between Fort Point and the opposite shore, 
take s11ccial care not to approach }'ort l'oint too close, because the currents set around it irregularly and 
with great rn1>i<1ity, and the bottom is uneven and rocky. A depth of 69 fathoms is given in the centre of 
the cl1anncl. In tlw Golden Gate we Lave measured an ebb current running ahont six miles per hour. As 
n general rule, the winds increase within the heads, drawing in very strongly abreaet of Fort Point. 
"\Vhen off this point ~tc<:r for .Alcatraz light-hou£e until the north point of Telegraph hill bears E. by S., 
then 10tcer to give it a berth of a quarter of a mile, running through among the shipping. 

In makiug the port at 11ight it is customary to run for tl1e bell-boat, and cross the bar with Fort Point 
light on with Alcatraz islancl light, or better, the latter a little open to the northward. But this practice 
frequently involves much delay and annoyance when the wind will not permit a vessel to attain this position 
without a tack. With Boneta ligl1t bearing from N. by ¥V. to NE. by E. a vessel may boldly run on within 
those limits, and, unless there be a heavy swell, safely cross the four-fathom bank. Give Boneta a berth of 
a mile, and when within the head8, and Boneta abeam, gradually open .Alcatraz light north of Fort Point, 
until abeam of the latter; then run for Alcatraz until the lights of the shipping show the vessel's position. 
Hauling up for them, anchor off the north beach in 10 fa.thorns, or off the northeast front of the city in 10 
fathoms, soft mud. 

In coming upon the coast in thick foggy weather, sailing vessels should not run into less than 50 fathoms 
because the water around the South Farallon, and off Point Sau 1~cdro and Punta de los Reyes, is very 
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bolil. It is believed, however, that a 30-fatliom bauk exists at a conHiileraLle distance to the westwartl of 
the last. Southwest of the line passing through the Farallones and Noonday rock, the 100-fathom curve is 
only four mile8 distant, aud the 50-fathm:n curve only two miles, with a very irreguhr bottom. If the 
Farallones be made, a course can be easily laid for the bar, but it woulil be unadvi'3ablc to run into le;-s than 
10 fathoms, soft mud, if the bdl-boat be not hcarcl, as the Rd aml Rlrcng-th of the currcnb off th•~ bay are 
yet undetermined. Belcher says that, Leing caught in a fog, he anchoretl in 15 fathoms, to the southward of 
the bar, and determined" tl1at southerly of tlw fair way linP thf, ehl1 tide set );.NE., flood S.S'I\._" ~Ye 

suppose he means from the N.NE., and from the S.S'.V. During the season of freshets in the Sacramento 
aud tributaries the di~colorcd water outside the bar will frequently point out the po~ition of t11e cnirancc. 

Steamers iu thick weather were accustomed to run close along the coast, and endeavored to make the 
lancl north of Point San l'cdro, running in until they got about 15 fathoms, aud then laying a course for the 
Lar, shoaling upon it to about five fat11oms, and then gradually deepening, while the fog-gun gave the 
direction of Boneta light. Before the establishment of the fog-gun the steam.-hip "Tcnne~E<ec" was wn·cked 
two miles north of Boneta, when seeking for the entrance in a dense fog;; the steamship S. S. Lewi,,, just 
north of Duxbury reef; and the U. b. revenue brig Lawrence, between poiuts Lobos arnl Sau Pedro. 
Steamers and clippers are afraid to approach the bar in thick weather. W c have entered in a dense fog 
without hearing the bell, and the general opinion is that it is ineffective. 

As it has Leen frequently statetl that Becchy did not intend to adopt the range, Fort Point and Alcatraz 
island as a fair way over tl1e bar to the entrance, we here quote his directions, as puLli~hed under autl1orit.y 
of the Lords of tl1e Admiralty. "In crossing the bar it is well to give the> northern shore a good berth, 
and bring the small white island, Alcatrasses, in one with the fort or south bluff, if it cau be conveniently 
done, as they may then insure six fathoms; hut if ships get to the northward so as to brin;_!: the south 
bluff in one with the islnnd of Ycrba Buena, they will :find but 4:\;; • • * • to the northward of this 
bearing the water is more shallow." 

"Approaching the entrance, the island of Alcatrasses may be opened with the fort, and the best 
directions are to keep mid-channel, or the wr:atlwr side," 

In his narrative he says; "The best part for crossiug is "·ith t11e i~land of Alcatrass('s in one witl1 the 
fort."-(Vol. 1, page 345.) \Yhen approaching tlie harbor he steered directly into it, and in cros~ing the 
bar the depth of water gradually dirnini~he<l to five fatl10mo; "this would have been of no con<"eqnence liad 
it not been for a swell which i·ollecl so heavily over the bank that it continually broke; and, thou~h our 
depth of water was never less than 4~ fathoms, the ship on two or three occasiom disturbed thf' sand with 
her keel. The tide wa~, unfortunately, against ns, aud the swell propelled the ship ju8t rnflicicutly fast 
for her to steer without gaining any ground, so that we remained in tl1is }JOsitinn sc\'eral hours."-(Yol. 1, 
page 345.) 

'The U. S. sloop-of-war Vincennes, dming tl1e cruise of the Exploring Expcilition, anclwreil on the bar 
in a calm, ancl, when the flood tide made it brought up a swell that broke over her. 

In heating 01Lt, vessels start on the last quarter of the flood, make the first tnck to the northward of the 
Blossom rock, and weather it on the second; thence they keep between .Alcatraz and the south shore, avoid
ing Bird rock, one mile west of the south end of the island, and giving a good Lcrth to Fort Point, past 
which the ebb· current will carry them rnpidly, (with a strong tendency towards tl1e south shore,) and a 
coup1e more tacks can-y them clear of the heads. If the vessel Le bound to the northward, and the weather 
shut in thick, with the wind to the nort11west, Bhe makes a tack off shore to tl1e southward of the Farallonc~; 
if the weather be clear short tacks are made off shore until she works up to Los Reyes, because the sea to 
the leeward of that headland is much smoother and the current less; then st>mds off until a course can be 
made for her port. 

Tlte winds.-It has been advised to work close along shore to northern ports during the summer north
west winds, and take the chances of land breezes to make latitude, but the attempt will donlile tlic length of 
any voyage: Baffling light airs and calms frequently exist along the coast, while vessels several hundred 
miles off have strong N,Y. winds. Moreover, along the coast we know that the current frequently sets two 
miles per hour from the northward, except very close under tl1e sl10res. In our experienre we never yet 
have met a wind off t11e land north of San Francisco, and very rarely, indeed, south of it, except in the 
region of the Santa Barbara channel. As a general rule, it may be safely stated that tl1P rnmrner winds 
follow the line of the coast, nearly, and gradually draw towards and over the land In winter, with winds 

from the southward, this is not so marked. 
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From April to October, inclusive, the prevailing wind is from the northwest, changing to west in valloy3 
opening upon tho coast, but in no case so strongly as through the Golden Gate. During the summer the 
wind sets in strong about 10 a. m., incre;ising until nearly sunset, when it begins to die away. During its 
height it almost n•gularly brings in a dcnpe fog, which, working its way over the peninsula, meets that 
already advanced through the Golden Gate, and cnvelo11c~ Sau Francioco and tl1c bay by sunset. As a rule, 
the lHceze docs not dispPI the fog. If a fog exist; outside, t11e wind is sure to bring it in, but the heatDd 
earth dissipates it for a time. 

Frnrn NovPmlier to ~fareh the winrl is fre<jlH'ntly from the soutl1cast, blowing hea\·ily, working rournl 
to the soutliwe.'t, with n large and broken swell from the SIV., weather thick, rainy, and Rqually; the wind 
not unfrer1ncnt !y ending at .N \\'., with an ugly cross sea. During heavy southeasters the sea breaks upon 
the San .Franci;co bar, clmn across the cntrauce, presenting tl fearful sight. The sound can be heard at the 
anchorage in front of the cit}"· 

During some winters a han1 "nortl1er" will Rpriu3' up and hlow steadily and strongly from one to five 
dnyB, with a clcnr Linc sky, and cold bracing weather. 'WindB rarely blo;v from points between north, round 
liy tlw ea,t, to southeast. 

The further north we advance, the heavier blow the gales in the winter. 'L'he northwest wind~ are not 
lll"edictt'd by the barometer, but, from the southeast, almost inYariably; the mercury falling one inch from its 
uBnal height of about thirty inches. ''"hen it begins to rise, the wind may be looked upon as soon to shift 
round liy the west, and to decrease. Only in one in,otance during our experience has this failed, and that 
waB off the Strait of Juan de :Fuca. 

On the tops of the mountains bordering tlie coast, light variable and easterly airs arc frequently 
expeTienecd whil"t tl1<' northweRt. winds an' hlowing frcsltly along the sea.hoard. Upon Sulphur Peak, in 
latitude 38~ 461, and 26 miles from the coast, we have had fre~h breezes from the E .KE., whilst the usual 
northwest. winds were prevailing off shore. On Ross mountain, only three mileR from the sea, and rising 
2,197 foct from the right bank of the Sluvianska river, we fouml Yariablc nirs when strong summer windB were 
Llo1ring beloll·. 

TIDES AT UX FUAKCJSCO • 

.As a general rule. tliere are upon the Pacific coast of the U nitcd States one larg" and one s:nall tide 
during each day, th(' height.A of two successive high watcro-oecurring one, n. m., and the other, p. m. of the 
same twenty-four hours-and the interval8 from the next preceding transit of the moon are very different, 
so nnH:h so that at certain 1ieriods a rock which has 3~ feet upon it at low tide may be awash on the 
11Pxt succeeding low water. 

T1iese inequalities depend upon the moon's declination. They disappear near the time of the moon's 
dPeliuation being nothiug, am1 are greatest about the time of its being greatest. 'l'he inequalitif~B for low 
water are not the same as for high, though they disappear and have the greatest value at nearly the same 
tiIDt"R. 

\Yhcn tlic moon'B declination is north, the higher of the two high tides of the twenty-four hours occurs 
at San }-rauciRco about t'lcven and a half hours after tlie moon's transit; and when the declinntion is south, 
tlw lower of the two high tides occurs at about that interval. The lower of the two low waters of the day is 
the one which follows next tl1•; higher high water. 

The correctetl. establishment., or mean interval between the moon's transit and the time of high water at 
San Franci8co, is XIIh. V Im. The mean rioe and fall of tides is 3.6 feet; of spring tides, 4.3 feet; and of neap 
tideto, 2.S feet. The mean duration of tl1c flood is 6h. 39m.; of the ebb, 5lt. 5lm.; and of the stand, 34ni. 
The average difference between the correctcd_:e~ta1li~hmcnt of the a. m. and p. m. tides of the same dny is 
lit. 28111 .. for high water. and 07<. 38m. for low water. The differences when the moon's declination is greatest 
:ire 2h. 30m. 1md Olz. 48m. The average difference iu height of these two tides is 1.1 foot for the high 
waters, and 2.2 feet for the lmT" waters. ·when the moon's dcclinntion is greatest those differences a.re 1.5 foot 
and 3.7 feet, respecti>"ely. The average difference of the higher high and lower low waters of the same day 
iR 5.2 foet, and when the moon's declination is greatest, G. l feet. The higher high tide in the twenty-four 
110urs occurs about llh. 22rn. after t.l1c moon'~ upper trau8it, (southing,) when the moon's declination is north, 
anrl about lh. 2m. before, when south. The lower of the low waters, about 7k. after the higher high tide. 
'J'h!' greatest observed difference between the two low wnters of one day was 5.3 feet, and the greatest 

uifference between the higher high and lower low waters of one day was 8.5 feet. 
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The following tables will give the times and heiglits of high and low waters at San Francitco. Similar 
ta lik•;,; will be found at tlw cud of the di1·ectory for Sau Diego, A.~toria, and Port Townshend. 

'!'ables I rmd II give the number to be added to tl1e time of moon's transit to find the time of high 
water. It is om: of double entry, the time of tmuEit being plaC'cd in the first column, and the muubcr of 
clays from the <lay at "rhich the moou hacl the greate&t dceliuntion bc:ing arm11ged at the top of the talilc. 
Entr,ri11g tlic first colurnu with the time of tramit, and following the line horizontally unlil we come under 
the column containing tlw <layA from the greatest dedinatiou, we find the number to he mlcletl to the tinw 
of transit to give the time of high water. If tlic mo011'.i <leclinatiou is soutl1, Table I is to be usetl; if nortL, 
Table II. 

']'ABLES Fon SAX FilAXCISOO. 

TAllLE I. 

!SOUTH DHCLINATIO~.-DA-Y~ FRO!tl :MOON~.S GREATEST DECI,INATIG~. 

Bf~for.•- After-

5 3 -- 1 I 6 
f,.. I 

i 
I 4 5 s , I 

--------- 1---,--- ---·------- --- --- ---- ---- ---- ---- ----
h.m. h.m. lt.m. 

0 0 , ll 43 ' II 5~ 

0 30 ' 11 37 ' 11 53 
l 0 11 31 11 47 

l 30 ; 11 41 

2 o I ll 19 n a> 
230 1114 11:ioi 

3 u ' ]] 11 11 27 

33\J 1111 1!27 

12 15 

12 Oto! 

12 03 

11 57 

ll 51 

ll 4ti 

ll 43 

11 43 

12 33 12 ;j(I 

12 !!7 ! 12 44 

12 21 12 38 

12 15 12 3:! 

12 09 ' 12 26 

12 04 12 21 

12 OJ . 12 If 

12 OJ 12 18 

h m. 

13 03 
12 j.7 

12 51 

12 45 i 

12 3U ! 

12 34 ' 

rn 31 

l.2 31 

4 0 ·ll l6 11 32 11 48 12 06 ' 12 23 

12 14 ; 12 31 

l2 31) 

]2 41 

rn E:~1 

13 Ol 

430 1124 

5 0 ll33 

5 30 ' 11 41 

6 0 

6 :111 

7 0 

7 30 

8 0 
8 30 

9 0 
9 30 

11 49 

11 rw 
12 01 

12 07 

12 12 

12 15 

12 14 

12 12 

11 40 11 !)fl 

11 49 12 OS l'.l 23 12 40 

ll 57 12 1:1 12 31 12 48 

12 C5 

l2 lll 

12 17 

12 23 

12 ~8 

12 31 

12 30 

12 28 

l!J 21 12 39 : 12 5{) 

12 2G 
1 

12 44 ' 13 0 l 

12 33 ! rn 51 13 us 

13 09 

13 H 

13 2l 

12 3.G i 12 57 , 13 14 13 27 i 

12 44 I 13 02 , 13 rn 13 :i-2 / 

l2 ·4, i 13 05 13 22 13 35 i 
12 46 I 13 04 13 21 13 34 I' 

12 4q I 13 02 13 19 13 32 I 

li! 40 ! 12 5B i 13 15 13 2~ i 

h. m. 

13 li 
13 11 

JJ 03 
]2 59 

1!1 5:l 

12 4fl. 

12 45 

12~45 

12 50 

12 !38 

13 07 

1:3 15 

It. m. 

13 20 

13 14 

13 08 ' 

13 m 
12 56 

rn 51 

El 48 

12 48 

12 53 

13 OJ 

13 10 

13 18 

h. tn. 

13 19 
13 13 

13 O'i 

13 01 

12 .55 ' 

12 .50 

12 47 

12 47 

}t. 1/l 

13 14 

13 OE 

13 02 

12 56 ' 

rn so 
12 45 

12 42 

12 4~ 

rn !52 12 47 

l:j 00 i 12 !'),; 

13 OH i l;~ 0~1 

13 17 : 13 12 

13 23 13 26 ' 13 25 : 13 20 

13 28 !:! 3l ' 13 30 : 13 2'> 
l 3 35 l:l ~ 13 27 ; 13 3~ 

13 41 13 44 13 43 ' 13 3~ 

13 46 

13 49 

13 48 

13 46 

13 42 

13 ~6 

13 4Y 

13 52' 
13 57 

13 49 

13 45 

13 39 

13 4E 

13 51 

13 50 

13 48 

13 44 

13 38 

13 43 

13 46 

13 45 

13 43 

13 39 ; 

13 :l:l 

10 0 

10 30 

11 0 

11 30 

12 08 

12 0'2: ~ 

11 !55: 

ll 47 

12 24 

12 18 

12 ll 

12 03 

12 34

1

. 12 52 13 09 13 2-2 I 
i2 2~ 12 1.1 l:i 02 13 15 I 13 29 ; 13 32 , i2 31 13 26 

13 07 

13 01 

12 5.J 

12 49 

12 1:1 

12 38 

12 35 

12 35 

12 40 

12 48 

I!} ti/ 

13 05 

13 13 

1:1 lS 

13 :25 

13 31 

13 36 

13 39 

13 38 

13 36 

13 32 

l:J 25 

13 19 

13 11 

h. m. 

12 S7 

12 ;:)L 

12 45 

H! 3Y 

12 3~~ 

12 2ti 

12 :1'5 

l:l~1 

12 30 

12 38 

12 17 

12 55 

13 03 

13 08 

13 1.\ 

13 2: 

1 

13 26 

13 29 

13 28 

13 26 i 

13 22 

13 16 
13 09 

13 Ol 

1:2 45 

12 39 

12 33 

12 27 

rn :-!l 

12 16 

12 13 

12 13 

!:2 l~ 

12 26 
12 3!) 

12 43 

B 51 

12: 56 

13 03 

13 09 

13 l4 

10 17 ! 

13 IO 

13 14 

13 10 

13 04 

12 ~7 

12 49 

h. 'nl. 

12 32 

]~ 2fi 

12 2{) 

]Q !4 

12 OS 

12 03 

N 00 

12 00 

J2 05 

12 13 

1:1 2i! 

12 30 

12 38 

12 43 

12 50 

12 .)6 

I:'.:~ rJ I 

13 04 

13 0:1 

13 01 

12 57 

1:2 5l 

rn 4i 

12 36 

h. 'l'J/. 

12 18 

12 12 

12 06 

12 00 

11 54 

11 49 

11 4G 

11 4fi 

II 51 

u :m 
J:J o~ 

]~ H-i 

l'.l :N 

12: 2~J 

12 33 

12 4~ 

12 47 

12 50 

H 49 

12 47 

12 43 

12 37 

12 30 

12 22 12 19 12 37 l2 M I 13 07 ! 13 21 13 24 13 23 i 13 lS 

---'------'---"-'-------'----'---------'-! ---'----------·-----·---- ---- ----



 

312 

h. m. 
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TABLE II. 

:NORTH DECLINA.TION.-DAYS FROM MOO:N's GREATEST DECLINATION'. 

Before- After-
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12 3ll : 12 20 

rn C6 

12 Oll 

12 o~ 

12 U6 

12 02 
12 46 · 12 :.-m 12 14 11 56 

12 J!I ' 12 2:J i 12 07 11 49 
12 31 12 15 l l 59 i 11 1i 

1l 26 11 13 , 10 59 10 56 10 57 : Jl 02 , 

11 31 ll 18 : 11 04 ' 11 01 11 02 ' ll 07 
ll38: ll25' 1111 1108 1109' 1111' 

11 44 : 11 31 : 11 I7 : 11 14 11 15 ' 11 20 ' 

II 49 
,
1

,1 i 
11 3G 11 22 , 11 19 , 11 20 Jl 2.; : 

!152' 1139 1125 Il22, 1123 112~' 

!l 51 11 ;J8 11 24 11 21 I 11 2-2 : 11 27 , 

!l 49 11 36 1l 22 ' 11 19 I 11 2U I 11 25 

!l 45 11 32 ! 11 1s , 11 1c. ' II rn n 21 

1l 39 II 26 ' 11 12 11 09 11 IO 11 15 : 

11 32 ! 11 19 . II 05 11 02 : 11 03 11 08 ' 

11 24 11 II Io 57 10 54 : 10 5.o ' 11 00 

11 09 

11 14 
11 21 

11 27 

II 32 

11 35 

11 34 

11 32 

11 28 

11 22 

11 15 

11 07 

II 19 

11 24 

11 31 

11 37 

11 42 

l I 45 

ll 44 

II 42 

11 ~B 

11 :32 

]l 25 

ll 17 

11 31 

11 36 

11 43 

11 49 

ll 54 

11 57 

ll 55 

ll 54 

11 50 

II 41 

11 37 

11 29 

II 44 

II 49 

II 56 
12 02 

12 07 

12 IO 

12 09 

12 UT 

12 03 

11 57 

Il 50 

11 42 

11 58 

12 03 

12 10 

12 16 

12 21 
12 2i 

12 113 

12 21 

12 17 

12 11 

12 0{ 

II 50 

~-~--------~-~-----~-

Example.-Rcquired the time of high water at Korth Beach, San Francisco, on the 7th of Pebruary, 18.53. 

lot. The time of the moon's trnusit at Grecnwicl1, from the British Nautical Almanac, is 11/i. 4lm.; 
the longitude of f\an l•'ranci~co, Sh. 1 Om., n•quiring a correction of 16m. to the time of transit at San 
l'rnnci~co, which is thus fom1d to be llh. 57m. 

2cl. The moon'8 declination jg ~oul.11, aml at the time of transit about two days after the grcatc~t. 
Entering Tahl(' I, we find 12lt. (or Oh.) of transit, the nearest number to llli. 57m., which tl1c table give~; 
and following the liue lrnrizontally until •rn come 1o two Jays after tl1e greatcet declination we find 13/i. 14m. 

To l llt. 57m. time of transit of moon, :February 7, San :Francisco, 
Add 1:3 le! from column Oft. transit, and two day8 after greatest declination. 

Sum 25 11, or lh. llm., }'eliruary 8, is the time of high water coITesponding to the trausit which 
we took of :February 7. ]f we deEire the tide of February 7, we must go back to the moon's transit of the 
6th. 'The 0xamplc was pnrpoHely assunwd to show this case. 

To 1171. 01 m., time of transit, February 6, 1853, 
Add 13 31, number for lllt. transit, and one day from greatest declination. 

Bum 24 32, time of high water Oli. 32m., a. rn., February 7. 
The approximate times of the successive low and l1igh waters of the day will be fouml by adding tlie 

numbers in Table 111 to the time of the first high water already determined by Tables I and II. 

TABLE III. 

'l'he days from the greatest declination arc written in the first and last columns of the table. The 
secoud, third, and fourth columna refer to south decimation, and the fifth, sixth, and seventh to north. The 
second cxilumn gives the number wl1ich is to be added according to the declination to the time of high water 
obtained by means of Tables I and II, to give the next low water, which is a small low water. The third 
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contains the nnrnberR to be addc,d to the eamP to give the ~cC'onil or largP hi:.d1 water. The fourth, tl1c 
numbers to he added to the same to givP the 8econcl or large low water. The rnecet·diuµ: columns µ:iYe tl1'2 
numbers to be used in the rnme way for north dedinations, to obtain the larg1· low water, the small hi;,::11 
water, and the small low water. 

,. 

i I 
§ ~ 
~ 

~ 

~· !. 

SO'CTII DECL1N A TIO~. 

Low v.'ater. H1gl1 \l\'ater. 1 I.ow wnter. 

(omall.) 

/L 
5 58 

5 36 

5 14 
4 55 

4 37 

4 24 

4 12 

4 n 
4 17 

4 27 
4 41 

4 56 

5 14 

5 36 

5 57 

(Lmge.) 

13 14 

12 42 

12 IO 

JJ 3.J 

11 oo 

10 34 

JO 06 

JO 00 

JO 02 

JO 12 
JO 26 

JO 46 

ll 10 

H 36 

12 01 

{Large.) 

"· lo 58 

JS 48 

JS 3:3 

l~ 21 

18 05 

Ji 36 

17 30 

17 2:-

17 27 
17 27 

li 32 

17 3S 

17 42 

17 4Y 

NORTH DIU'J.1 SATIOS. 

Lmv water. High '":.ater. Low wa1er. 
~Large.) (Smalt.) (Small.) 

/.i.. m. 
5 41 

6 OG 
28 

47 

05 

18 

3ll 

3J 

2:> 
]j 

01 

46 
28 

06 

45 

Ji,,. m. 
11 46 

u 18 

12 50 

J;J 26 

J4 00 

14 26 

14 5.1 

15 00 

J4 58 

14 48 

14 34 

14 14 
13 50 

13 24 

12 06 

Jt. m. 
17 41 

17 54 
JS 04 

10 2l 

18 37 

rn 50 

rn ou 
19 12 

rn 15 

19 15 
19 15 

19 10 

19 04 

19 00 

18 53 

TAP.LES n· AND Y. 

~ ~ 
E ~ 

~ ; 
2· ~ 

7 1 

: ! ~ 
4 {"' 

~I~ 
l J 
(J 

J 1 

~ I . 
4 lg; 
: I~ 
7 J 

The height of high watt'r is obtained by the use of Tables IV and V, entering tlll'm in th<' rnrne 
manner a~ Tables I and II, w1th thP time of trarn;it and day~ from grr·atc8t declination a~ argume11t. 
Table IV is for south declination, and Table Y for north. 

TAHLF. IV. 

5 SOUTR D&CJ,INATlON.-DAY~ FROM MO-ON·~ GREATESr DR:C'LlNATlO'N. 

0 a .... 
·oo Before- After-

~ f -----~ --·-------------
§ 7 5 I 41 3 2 -~ o 1 I 2 i ;i 4 5 6 , 
"' I I I I --1-- --1--,---------------- ---1----------

Hour. I Feet. Feet. I Feet. i Fet.t. Ftet. Feet. Ft!-rt. Feet. Feet. Feet. , Feet. 1'Cet, Fcrl. Feet. Feet. 
o I 4.~ 4.7 I' 4.5 : 4.3 4.3 4.2 4 3 4.3 4.4 4.5 4.7 4.e s.o 5.3 J 5 
l ! 4.7 4.6 4.4 i 4,Z 4.2 4.1 4.2 4.2 4.:J 4.4 4.6 4.7 4.9 5.2 .5.4 

2 4,6 4.5 I 4.3 

1

, 4.1 4.l i 4.0 4.1 4.1 4.2 4.3 4.5 4.fi 4.8 5.1 5.3 

10 

11 

4 . .5 4.4 ,I 1.2 , 4.o 4.o 3.9 4.o 4.o 4.J 4.2 4.4 4.5 4.7 s.o r .. 2 

4.3 4.2 4.0 3.8 3.8 3.7 3.8 3.8 3.9 4.0 4.2 4.3 4.5 4.8 .5.0 

4.1 4.0 3.8 3.5 3.6 3.5 3.6 3.6 3.7 3.8 4.0 4.1 4.3 4.6 ' 4.8 

4.1 4.0 3.8 3.G 3.6 3.5 3.6 3.6 3.7 3.8 4.0 4.1 4 3 4.6 4.o 

4.2 

4.4 
4,5 

4.7 
4 8 

4.1 

4.3 

4.4 

4.6 

4. 7 

40 cs 

3.9 

4.l 

4.2 

4.4 

4.5 

3.7 

3.9 
4.0 

4.2 

4.3 

3.7 

3.9 

4 0 

4.2 

4.3 

3.6 

3.8 

3.9 

4. l 
4.2 

J.i 

3.9 

4.0 

4. 2 

4.3 

3 7 

3,9 

4.0 

4.2 

4.3 

3.8 

4.0 

4.1 

4.~ 

4.4 

3.9 

4.1 

4.2 

4.4 

4.5 

4.1 

4.3 

4.4 

4.6 

4.7 

4.2 

4 .4 

4.5 
4 ,';' 

4 .e 

4.4 

4 ti 

4, ~ 

4.9 

5,0 

4.'7 

4.9 

3.0 

5.3 

4.9 

5. l 

5.2 

.>.4 
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TABLE v. 
-------------------------------------------------------

" I! NORTH D~CLI!'i&Tl-ON.- DAYS FR.OM MOON'a ORBATEBT DECLINATION. 

~ . -----------------------
: ·f J Eetore- I After-

j § ! -7 --j--;--~-~, 3 l--2 I -1 __ 0 __ , __ 1_j __ 2 __ l_3_,_4 ___ s_j __ s_i_'_ 
Ho11.r. Fet?t Feet Pe.Pt. .Feet. 1 Feet Feet ~Feet. 1 l"ed II Feet I Fut. I Fut- Fut- F"t I Feet. I Feet. 

5.4 5.5 5.7 5.Y 5.Y 6 0 5 9 5.9 5.8 l 5.7 I 5.5 5.4 5.2 I 4.9 4.7 

5.3 5.4 5.6 5.8 5.8 5.9 5.8 5.8 I 5.7 I 5.6 I 5.4 5.3 5.1 I 4.B : 4.6 

3 

4 

5 

6 

JO 

11 

~-r ~:~ ~:~ ~:! , E ~:~ t: -~:~ ::~ ~:: II ~:~ ~:~ ::~ ::~ ::: 

4.7 4.8 5.0 5.2 5.2 5.3 .5.2 5.2 5.1 5.0 . 4.8 4.7 4.5 4.2 4.0 

4.7 4.8 5.0 5.2 5.2 5.3 5.2 5.2 5.1 5.0 4.8 4.7 4.5 4.2 4.0 

4.8 4.9 5.1 5.3 5.3 5.4 5.3 5.3 5.2 5.1 ,1 4 9 4.8 4.6 4.3 4.1 
5.0 5.1 5.3 5,5 5.5 5.6 L.5 5.5 5.4 5 3 5.1 5.0 4.8 4.5 4.:l 

5.1 5.~ 5.4 5.6 5.6 5.7 5.6 5.6 5.5 5.4 5.2 5.1 4.9 4.6 4.4 

5.3 5.4 5.6 5.8 5.8 5.9 5.l! 5.8 5.7 5.6 ,1 5 4 5 3 5.1 4.8 4.6 

5.4 5 5 5.7 .5.9 5,9 6 0 5.9 5.9 l 5.8 5.7 ~.5 5.4 5.2 4.9 i 4,7 

Example.-To obtain the height of the tide on February 7, 1853, the declination being south, we enter 
Tal1le I II, with Oli. of transit, and two days after greatest declination, and find that the tide will be 4.5 feet 
above the mean of the lower low waters, or that 4..'i feet arc to be addecl to the soundings of a chart reduced 
to thfl mean of the lower low waters of each day. If the :soundings of tl1e chart were given for mean low 
water, then 1.2 foot ought to be subtracted from the Tables Ill and IV; thus, iu tl1is example, it woulcl be 

3.3 feet. 
The rise :mrl fall of t11e same successirn tides may lrn obtained by irn<pcction from Tables VI and VII, 

in which tl1c :first column, at the side, contains the time of transit, and the rnccessive columns the numbers 
corresponding to that time, and to tl1e number of days from greatest declination. 

TAP.LES VI AND VII. 

'l'hc arangement of these tables is similar to that ah-eady given. In Table YI tl1c numbers for the 
small ebb title are given, and tl1en those for the rise from small low water to the larger high water. In 
Table VII the numbers for the large ebb tide are given, and then those for tho rise from tho large low water 
to the small l1igh water. 

TABLE VI. 

!-------------------------,--------------------------:-1· . 
g !'~MA.LI~ EBB TIDE:, OR FROM 8.!\lALL HlOll \V. •TERTO SMALL LOW WATER-,! 7ROI< SMALL LOW W_.TER TO LARGE HIGH W._TER. I ·1 
"'c: Days from maon's greate:;t declination. ,! Days from moon•s greatest deelinatjon, \ ~ 
g ------ ! 0 

E I i ~ 'e Before- After- Before~ Afte.r- r 'Q 

__ :s 7 I 6 I 3 2 
11 l 0 ! I 2 ~T~T-~1--;;-:-;-i-7~!1~1 4 I 31 2 I 0 

111 I 2131 4 11 5 I 6 7 ~ -1-1- -----,-\--- 1

-
11-!-!----i-\-1- ---1- -1-\-\-1_:_ 

H. Ft l<'t. , Ft. Ft. 
1 
Fl. Ft. Ft. ; Ft. I FL Ft. Ft. i Ft. Ft ! Ft. i Ft. Ft. Fl Ft. Ft. , Fl. I Ft. Ft. Ft. Ft., Ft. Ft. Ft Ft. Ft., Ft. H. 

o 1.11 4.o1 ~-4 2.~_' 2.1 2.0,_ 1.s: 1.•; 1.1 1.~. 2.2·. 2.6
1
. 3.1,_•_ 3,7: 4.41 5.2 4.9 1.6, 4.5/ 4.0l 3.7 3.4 3.2

1
3.1, 3.0/ a.11a.113.313.41 z.5 o 

l 4.513.Bi 3.2, 2.1[ 2.2_ l.~i l.5 1.51 1.5 1.7 ~-u 2.41 2.9 :J.5
1 

4.2; 5.0 4.7 4.414.3
1 

3.8 3,5 3.2 3.0 2.Q, 2.8 2.9 2.91 3.1 3,2' 3.3
1 

l 

2 1.3

1

3.6i 3.o;_ 2.5[. 2.0_ J.6-

1 

1.1 L.3i 1.3_ J .5 1.~ 1 2.2[ 2.7
1 

3.3; 1.0:, 4.~ 4.5 4.2 4.tl 3.61 3.3 a.ol 2 8\ 2.7' 2.612.7 11.7 2.9 a.o\ a.1 2 

3 4.0 3.3_: 2.7 __ :_· 2.2_, t.• .. J .3_. L~I_ l,(.111.0 l.2 u, l.~i 2.4: 3.U. J-',I 4.5 4.2 3.91, 3 E: 3.3\ 3.0 2.7, 2,5 2.41 2.a\ 2.4 2.4\ 2.6 2.712.8 3 
-4 3.6

1

2.9 2.a, t.~: L.3_ o.9: o-_'! o.61 0.6 o.s· 1.1; t.01 o.c 2.6; 3.3. 4.t :i.e a.s1 3.4j 2.91 2.6 2 . 3 2 .1 2.oj 1.9• 2.0 2.0
1

2.2 2.3 2.4 4 

5 3.2, 2.5J l.~! 1.4! 0.9 0.5, 0.c1 0_2i U.2 0.4 0.7 I.Ii 1.6 2.2
1 

2.9,. 3,7 3,4 :J,]
1 3,0i 2.5[ 2.2 1.9 l.i ].6I ).511.6 1.6

1
1.8 J,912,0 5 

6 3.21' 2.5; J.9: 1.4. 0.9_ 0.5; 0 310.210.2 0.4, 0.7 I.Ii 1.6; 2.21 2,9:: 3.7 3.4 3.1, 3.0' 2.5 2 2 ].9 1.7 l.6j l.51l.6i1.6< l.8 l.9' 2 01 6 
7 3.4 2.7. 2.1: t.61 J.1. o.7i o.5

1 

o.4: o.4, o.6!. o.9 l.3i.· I.8· 2.4i 3.t'. :i 11 3.6 3.aj. 3.21 2.1\ 2.4 2.1 1.9 1.s' 1.7 1.8, i.s\ 2.0 2.1 2.2

1 

7 
s 3.B 3.1! 2.sl 2.oJ 1.5' u: o.9

1 
o.~, o.•: i.o; 1.:ij 1.112.21 2.s: :i.s'_, 4.3! 4.t 3.71 3.6\ 3.1! 2.s 2.5 2 .a 2 .111

1

2.1 11 2! 2.2 2.4 2.s 2.6 s 

11 1 4.1 a.4/ 2.s) 2.2
1 

i.s, 1.41 1.21 1.1

1 

i.1: u, J.612.0/' 2.s[ 3.li 3.8_, 4.6j 4.3 4.0_i 3.9.i 3.41 3.1 2.e 2 . 6/ 2.s, 2. 412.sj 2.5 2.7 2.~ 2.9 9 
10 j 4.513.s1 J.21 2.7 2.2, J.81 l.6j l.5 l..5, i.1; 2.0; 2.4 l!.9. 3.5; 4.21 s.o; 4.7 4.4l 4.3i 3.BI 3.5 3.2 3.o 2.9' 2.s12.9·11.9 a.1 3.2 3.3 IO 
II 

1 
•. 7 4,o, a.4.,1_ 2.9112.4_. 2.01

1 1.8!' l.i t.71 1.11
1
1 2.2

1

1 2.6
1
- 3.tf :1.•l. 4.41 1_ s.2 4.9 4.6! 4.5'_ 4.o a.1 3 3 .~13 . 1 1 3 . 111· 3 .11 3 .1 3.3 3.4 3.5

1 
11 

I . I . i I I ' " I I I •
4 

I . 
~~----
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TABLE VII. 

lf,ARGK Enn TIDF., OR FROM L.t.RGF. Htnn \\.ATF.R Tfl J.A. RGF. r.nw WATER I FROM J.A.RIH:: i.ow w ..\TER To iDrlA.LL HIGH WATER. 

~~~~~~~~~--~~--~~~~!~------

" 0 s 
~ 
c 

Days from moon's greatest declination. 

Before- i I Afll!r-

; I i I I I ' i I 

-~--~------ I • I 
6 ' 5 4 : 3 i 2 i I '.I 0 ! -1~1 .. ' --;-:-:~--;: 7 I 6 1

1' 5 

-.- - -1-1-l-1-1~,-~---- - ~ --~- -
H. Ft Ft· Ft. Ft.; Fi.' Ft. 'Ft.' Ft.: Ft.' Fl.' Ft.: Ft Ft. Ft. Ft I Ft. I Fl I Ft. 

' I ' I 
O: 3.!J 4.6 5.2 5.7: 6.~. 6.li, 6.8 6.YI ti.!J 6.7' -6.4~ 6.0 5.5 4.Y 4.:e 3.4 3.i 

1 3.1 4.1
1 s.o s.s: 6.o 6.4i 6.fi 6.i' s.-; 6.f 6.2' .5.8 5.3 4.i, 4.til 3.2 3.~ a.t 

2. J.5 4.2 4.8 5.3 5.~: 6.2: 6.4; B.5i 6.5 6 ~i fi.IJ 5.6 5.1 4.5 3.~i 3.0 3.:~ J.6 

3; 3.2 3.9 4.5 5.0 5 5, 5.9; 6.1: G.2i 6.2. 6.0 5.i' 5.3 4.8 4.2' 3.fl 2.7 3.0 3.3 

4 2.E 3.5 4.1 4.6
1 

5.1! 5.5: 5.ij 5.~· 5.o 5.6i 5.3 4.9 4.4, 3.8 :J.li 2.3 2.6 2.9 

5 2.4 :3.J 3.i 4.2 4.7 5.1; 5.3. 5.41 5.4 5.21 4.i:i; 4.5 4.{) :.1.4 2."il 1.9 2.2 2.5 

6 2 4 3.1 3.7 4.2 4.7 5.( 5.3 5.4; 5.4 5.2 4.9 4.5 4.0 3.4 2.711.9 Q.2 Q.5 

1 2.6 3.:1 3.9 4.4 4 !:l 5.3: 5.5 5.6· 5.e 5.4' 5.1: 4.7 4 ') :3.fJ ''ti 2.1 •> 4 2 i 

8] 3.t' 3.7 4.3 4.8i 5.3 5.7: 5.Y 5.0
1 

6.0, 5.8' 5.5
1 

5,1 4.6 4.U ;·; 2"-, ;.fi., 3: l 

9 I 3 3 4.0 4.6 5.li 5.6 6.0
1 

6.2
1 

6,;J! 6.3 6.1· 5.o' 5.4
1 

4,9 4.3 3.t1J 2., 3.1 3,4 

IO 3.7 4.4 5.0 5.5 6.U 6.4: 6.6 6.7
1 

6.7 6.5
1 

6.2: 5.8 ;;,3 4.7 4.ol 3.2 3.5, a.8 

~l.3.9 4.6
1 

5.2 5.7 6.2 6.5 6.8: 6.9. 6.9 6.7! 6.•j 6.o: ;,_5 4.9 4.21 3.4 3.7 4.~ 

Days from moon'"' g:rcate~t decl1nntion. 

4 ! :J 2 
i -1--

After-

0 5 

n:n = M M M M M n n n M u 
4.1/ 4.6: 4.Y 5.2 s 1 5 :i .s.ti s.1_, ,5,;, s.:.; .5.:.! 5."..! o 

::l.~14.-1; 4.7. 5.t' 5.2 5.:3 5.4 .5.il 5.:J 5.1 5.0 ;1.11 1 

3.i 4.2 4.5 4.~ 5.0 5.I 5.2 5.1 S.l 4.i:J 4.t- :Lt-

3.4: 3.9 4.:l; 4,;) 4.7 4.f- ..J.tl 4 i'.'." 4.t- 4.fi 4 . .5 4.: 

3.u! 3.si 3.P; 4.1 4.3 4.4 4.r. 4.4• 4.4 4 ., 4.1 4.1 

2.fi

1
r 3.1; 3.4

1

3°1 3 9 4,IJ -4 1 4 II 4,l>1 3_i- :Li ~-i.~ 
2.6

1 
3.1; 3.4

1
3.i 3.9 4,0 4.1 4.o 4.0, 3.l:i :i.1 a.i 

2.f! ;:L~~ 3.G; ;-3,9 4.I 4_2 4.~' 4,2 4 2 4.o· :-1.9 :J.Y 

3.2: 3.7 4.01 ·1.3, 4.5 4.6 4,7 4.6 4.6i 4.4 4,:1 4.:3: 

3.5: 4.0 4.~i ~-6 4.e 4.~ fl.O 4 9 4.~ 4.i 4.fi 4.ll 

3.9J 4.4 4.1 1 ~.o 5.2 u.::i. !J.-J s.3 5.:~! ;),J· 5.o s.o 10 
4.J\ 4.5 4.915.2 5.4 5.5: 5.ti 5.5 5 . .'J! 5.:1 ;).2 5.2 11 

Example.-Thus, in the preceding example the high water of Fel.iruary 7 "·as founu to li<' 3.3 fret 
above mean low water. The declination being ~outh, tliis l1igh water ie the small one. To oLtain the fall 
of the next low water, or small low water, we enter 'I'able YT, with 071. of moon's transit, and t"·o days 
after greatest declination, in the first part of the table, and find 1.9 foot, which will lie the diffcrpnce in 
h<'ight of this high and low water. Entering with the same transit and day in the eecond part, we :find ::l.~ 

feet, which is the rise of tl1e large high water above the small low water; t.hc <lifference between 1.9 foot 
and 3.0 feet, or 1.1 foot, is the Jifference of height of tl1e two successive high waters. It is ea~y to spe how, 
in this way, the sounclings of a chart can be reduced to what they woulil be approximately at all the eucccs· 
sive high and low waters. 

'l'IIE SEASONS.-Thcrc m·e bnt two 8eaRons on the Pacific eoaRt, U8nally dcnorninatc<l the dry and 
rainy seasons; the former con-esponding to the Atlantic summer, the latter to the winter; but rnnd1 <>rror 
exists in regard to them, c;,pccially as to the amount of rain falling dmiug the rainy Fea,011. Tl11· following 
totals of rain that fell at San Francisco during each wet season, from 1850 to 1862, will i;liow that tlw yearly 
amount is not great: 

During the wet season of 1850-'51 there foll 

.. 
" " 

.. 
" 

" 

1851-'.52 
1852-'53 
18.53-'.54 
1854-'.55 
1855-'56 
18.'\G-'57 
] 857-'58 

1858-'59 
1859-'60 
lSG0-'61 
1861-'62 

" 

" 

" 

7 .0 inches. 
19.0 " 
32.7 
21.9 
24.3 
20.7 
20.2 
21.7 

22.0 
22.0 

19.4 

48.5 " 

Average of twelve wet seasons._._ 23.3 

to the middle of April. 

The wet season of 1861-'62 was remarkable for the disastrous effects of the great rainP in D1'ceml1cr 
and January. In the latter half of December, 6.3 inches fell ; in the first half of Jan nary, 15.!J ind1es; and 
in the latter half of January, 8.5 inches. At Sonora, Tuolumne county, no le"" than 72 i11ches wer•· registered 
between November 11, 1861, and January 14, 1862. Millions of dollars' worth of pmpcrty were acBtroyecl 
in the Sacramento valley. 



 

316 REPORT OF THE SCPERIKTENDENT OF 

'l'he following table will slrnw how the foregoing yearly amounts were di;<tributcd each montl1, from 
"November, 18;)0, to the mi<ldlc of April, 18G2: 

:Mean monthly rain for January, 
FPhrnary, 

" ::\larch, 
" April, 
" !lay, 
"' '-lune, 
" July, 

August, 
September, 
October, 

" Xovember, 
" December, 

1.90 
3.69 

3.£il 

2.02 

.8£i 

.02 

.02 
.02 
W> 

.77 
2.53 

'1.90 

GiYing a yearly average of ..... 2:3.25 

inches. 

" 

An examination of the exten<lcd tables from w11ich the above results arc derived, show that as a rule 
thP grPatcst Jepth of water ran~ in Deccmlwr, an(l that during the latter half of December, and tlrn first 
half of .January, one-fourth of the average falls. 

There is a Yery notable abatement from tho middle of January to the middle of February. In 18&1 
we noticed t11i14 particularly when stationed at Point Pinos, because the above period was much prolonged. 
In 1SD2, while observing nea1· the Presidio of San Franci~co, \VC found this period to extend from the early 
pait of January to near the end of February. In 1858-'60, a11d '61, and the exceptional part of 1862, we 
founJ this ccsrntion marked. 

During the latter part of l\Inrch heavy rains occur, and about the middle of April. The southerly 
winds generally b1-ing the rain. During the seasons we passed about San .Pranci~co, we never heard thunder 
or saw lightning, aud never but once sa\v suow fall, and then only at an clcyation of 400 feet; the iiue 
being distinctly markc<l, and the elerntion b"iug well determiue<l by a knowledge of the height of the hills. 
On the mountains of the seaboard snow frequently falls, but with ti·ifiiug depth. 

'I'he fogs that prevail n pon the eoa;;t J nring the dry season have an elevation of 1,300 to 1, 700 foet; 
generally the fomwr, and only upon one occasion have we determined the latter. Through this dense cloud 
the mountain tops pierce as islands. 

'l'he following statement will gi:·e a general idea of the temperature of the sc;aboarcl. The 'interior is 
much warmer, buT ou account of tlw dryness of the atmosphere the effect is not so enervating to the system 
W' u lower temperature on the Atlantic. 

~1\lcan temperature at sunrise and noon for seven years, from 1851 to 1857, computed from tlie California 
State Register for 1859. 

---·---------------

• Ta1111ar~· . ______ .. __ .. _ . _. _ .. ___ .. _. _ .... _. ___ .. __ .... __ .. _ 
J;"'pl fflta.ry _ . __ ..... __ ... _ .. _ .... _____________ ... ___ ....... .. 

March·----· ____ ··-··· ..•.......••...••......•.. 
April .••. ···-······ ••..•..•.. -···-----·- ____ .••. 
.May. ____ .·--···------·----·· •.••••. ····-· •••••• 
.J llU(• . _ ......................................................... _____ _ 

.July .•.•.....•........ ··--.-----·-·· ......••••.. 
August. __ --· ..... ·- ... ··-.-··-····-· ...... __ . __ _ 
September ...• _ ...••.... __ ..... _ ...... _ ......... . 
October •• ·--.-·._ .•.. _--· ..•.•..•....•.. ··-.·- .. 
November ...•••...•....•...•.•.. ··-.·--._.---··· 
December .................. ··- _ ---· ..•......... 

Average_ ........................... . 

Sunrise. 

Deg. Fuhr • 
44.2 
46.8 
47.8 
49.6 
50.0 
51. 8 
52.6 
53.6 
5:l.8 
52.7 
49.4 
44.9 

49.8 

Moon. 

JJeg. Fah. 
57.6 
60.0 
fl:l. 0 
6f>. 7 
64.5 
68.2 
67.5 
67. 9 
69.8 
68.4 
62. 0 
55.8 

64.2 
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The lowest temperature expericnct'd at San Francisco in tlie above Rix years wa~ 25~ Fah., in .Tanua1·y, 
1854. In 18'52, '53, '5G, the temperature was alw:iye above freezing, and falling no lower than 28° in lf>;)O: 
40° in 1853; 29° in 1855; 31° in 18"7. 

The highest tem1icratnre wa.-" (JS", in Sq1tember, 18;):2, mul tlmt may be conoidcrcd remarkably high, 
93'° and 90° haYing been reached bnt onrc. 

The mean temperature of spring is 5-F, of ~mnmcr 57°, of autumn 5G 0
, and of winter ;J0°, Rhowin~ a 

difference of only seven deg:rC'cs between the averag<0 of winter am1 summer. 'l'hcn: i:.; a range of niue 
degrees in the mean temperature of the months; and the mean of the whol<' year is about ;J.P. 

The meflu temperature at Sacramento, latitudio 38° 3:3 1 north, and longitude 121° 20', and 7D miles from 
the ocean, for five yearn oh~crYations, is 6(1° 5 

Clipper pas.wge.~.-Tbe number of clippers aniving at Ran }'rancisco from New York during the 10 
ye:irs, 1850 to lti59, was 6G3, ant! the average length of the pai'sagc was 13,J.7 d:tys. In the same years 
373 arrived from Boston, and the average passage was 136 day~. 

In 1850 six clippns anivecl from Kew York averaging only 115 days; the Sea \Vitcl1 being rqiorted 
at 97 days, but her actual passage \\'as 101. The average passage of all American vcsecls that arrived from 
Atlantic ports was 187 days. 

In 1851 only two clippers made the passage iu less than 100 days-the Surprise in 9G, aud the Flying 
Cloud in 90, botl1 from K cw York. 

In 1852 the }'lying Fi~h made it in 98 days from Boston, and the t:word Fish in \l3 from ::'\ ew York. 
In lS;i:C: it wm; made by the Contest iu 97 days, Flyiug Fish iu 92, Julm Gilpin in D3, and the Oriental 

reported 100; all from N cw Tork. 
In 1854 thL· passage was made by the DaYid Brown in 98 days, the Flying Cloud in 89, the Hurricane 

in 99, the \Yitchcrnft in D7, from ::\ew Tork; and by tlw Homance of the Seas in 96 days from Boston. 
In 1855 uo Yesscl made it in 100 da_p, although the Herald of the Morning aud Neptune\; Car reported 

in 100 from New York, and the Wcstinird Ho in 100 from lloston. 
In 1856 the Antelope made it in H7 days, and the Swecp~takcs in £J.l from Ne"' York. 
In 1S57 the Flying Dragrm arrivf'.d in DR <lay~. and the Gn•at Hepnhlic iu !)2 from New York. The 

Danish clipper Cimba:r made th<J tri}J from Liverpool in 106 clays, the quickest on record. 
In 1858 the ship Twilight made tlie JlflSsagc in 100 days, and the Andrew Jaeks011 in 98 day~ from 

New York. 

In 1859 no vessel made the imssage in 100 days. The Antlrew Jackson made the Bhortt~st trip, in 102 

days from New Tork. 
In 18GO the Fhip Sierra Nevada made the passage from Boston in (l/ ± days, aud th.- Amlrc·w .Jackson 

from New York in 90* day, .. 
Tlic shortc8t pa~sage made from Kew York to San Fmnrisco by steamship, via th0 I~thmus of 

l'anama, was by the l\Ioses Taylor on tlie eastern side, and the Golden AgP ou tl1e we,tern; their actual 
running time Hi days 23 hours; total time from dock to wharf 21 day~, 2 hours, 13 minutes, arriving at San 
Francisco February 26, 1856. 

The clipper Northern Light, of Bo~ton, is n•ported to have made the run from San }'ranci~co to New 
York, in ballast, in 75l; days, and the Trade \Vind, with cargo, in 84 days. ··nw average time of passage 
is about 100 dap. 

The average length of passages from other prominent ports is given for tl1c ycare 1857, '58, and ';>fl. 

From China 32 vessels anived in 1857, averaging 59 d;iys, the quickest trip from Shanghai being 3-! 
days, by the tern Spray, and from Hong Kong in 35 days, by the schooner Giulietta. 

In 1658 28 vessels arrived, averaging 53 days, and in 1859 28 vessels, averaging 5'1~ days. 
From Honolulu 19 vessels arrived in 1851, averaging l!l~ days, the shortrst trip being made by tl1e 

barque Yankee, in 13 days. 
In 18[J8 25 vessels arrived, averaging 15 clap, the sl1ortes(, trip hdng madP by the barque YankcC', in 

11 clays. In 1859 20 vessels arrived, averaging 20 days, the sl1ortest passage being hy the barque Onward, 
in 10 days. 

l''or a period of five years ending August 1, 1859, a record waf' kept of 427 passages between San 
Francisco nnc1 Honolulu. The average time of 224 passages from San Franci><eu to II011-0h1lu wa~ lG 3 clays, 
four being made in !)~ days each. The average time of 203 pa~sages from Uouolulu to San Francisco wa~ 
20 days, three being made in 11 days each. 
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From Valparaiso 17 veAscls arrived in 1857, averaging .53 d11ys, the shortest passage being made by tl1e 
Danish ship Velox, in 37 dn.)% In 1858 l G vessels arrived, averaging 73 days. 

From Australia l~ vessels arriq>d in 18:>7, averaging 812 days, the ~hortest passage by the topsail 
scho011Pr V:111ucro, iu 57 J:iys. In 18;38 lJ vPs~el8 arrivPd, averaging 80 days, the shortest passage being 
mack by the Varl11ern, in 54 days. fo 1 R.59 27 veRsels arrfred, averaging 76 days. 

Statistics.-I'n:vious to the discovery of gold in California, San Francisco bay furnished few induce
ments for traders or whalers to visit. Cattle were cheap, but about the only provisions to he obtained, and 
these were valuable solely for tlieir hide and tallow ; "fine fat bullocks, weighing from 400 to 500 pounds,_ 
liide indmleJ, were purchased aL $;) each, and sheep at $2."-(Belcher, Vol. 1, page 135.) "All the forts' 
were in rnius, and uot even a single gun rnounterl" at the time of his visit in 1837, and Wilkes's description 
of the few misPrablc adobe buildings at Tcrba B11ena, the site of San Franci~co, fully proves how fast the 
country was driving to wreck. In 1848 the resources, the population, and geography of the 'state were 
almost unknown; hut since then she has comm::mded the attention of the world. She stands alone as an 
example of all past time of a country emerging so suddenly from obscurity, and at one gigantic stride 
a~snming the importance and complicated relations of a large empire. In less than fifteen years she has 
acquire<l a population of over 1ialf a million, and has developed the wonderful resources comprised within 
her limited boundaries. On the site of half a dozen adobe buildings has riBen a city of 90,000 inhabitants, 
in whose streets is SC'en the dress aud heard the tongue of every nation. The la~t census represents the 
taxable property of San Francisco at S36,96"/,499, and that of the entire State at 8148,198,540. Over oOO 

ships, under every known flag, lmve been anchored at one time in the harbor of San Frandsco. 'l'he 
commercial enterpri~e cleveloped has given birth to a new era of naval architecture; the old-fashioned full, 
clumsy-bowecl sl1ips, that canied the early adventurers round Cape Horn, and made their passages in 
sometlling less than a year, have played out their part, and have been succeeded. by the famed clippers. In 
1860 not one of the old cleserteil hulks disfigured the harbor. 

In the :first three quarter:< of 1849 no lesR than 509 large vessels ente1·ed the bay; at the end of August 

of that year there were 62,000 tons of sliippiug at anclrnr, exclusive of vessels running on the Sacramento, 
San Joachim, the adjacent hays, and in the coasting trnJc. On th!" 24th of September over 11,000 tons of 

shipping entered the Golden Gate, and at the end of September there were 94,500 tons in the harbor. For 
a city one year old, and ] 7,500 mile,; from tl1e nearest. eastern ports, this may well be viewed as rnarvellou8. 

Tonnage r!f San FranriS"co.-At the ena of the :fi~cal year, ,Tune 30, 1855, there were registered, 
enrollPJ, and licenFed, at the cuRtorn-l1ouse of San Francisco, owned wholly or in part by citizenH of 
California, 702 steam and sailing vessels engaged in trade upon the Pacific, distributed under the following 

heads: 

Regi.Ytered tonnage. 

3 ~teamships .... __ .. _ .. __ ... _ ... __ .. ___ .. _. __ . _ ..•. __ l, 058 tons. 
3G ships. __ .. - .... __ - - - •.. - - - - . - .•.. - - .. - ••. - - . - . - . - . ] 4, 428 tons. 
59 lmrques .. _ . _ ... _ .. - - - ..•. - . . . . - .•.••.•••.• - - •. - - - . 15,999 tons. 
f>O bri~s ... _ ... _ ... _ . _ . _ . _ • __ . _ .. _ .•. _ ...••..••• __ ••• 8,592 tons. 
49 sd1ooners. _ ..... ___ ... _ .. _ ....•...• _ . _ .•.. _ . _ . __ ... 5,887 tons. 

'l'otal. .... - .... __ .... _ .. _ . _ . _ •... _ . _ . __ . _ ....•. - . _ .. ___ . __ .... _ 45, 964 

Enrolled tonnage. 

45 steamships_ ... _ ... _ ... _ .. _ . _ . ___ .. _ ...••.•• _ ..•. _ .• 11, 223 tons. 
1 11hip- .. - . - . - . - . - ....... - ... - - ........ - - - - - - . - - ••. - 386 tons. 

17 barques. _ - . _ ... _ ... __ .. ___ .. _ ... _ ... _ . _ . _ •... _ . _ . _ 3,759 tons. 
28 brigs .. - .. - ...• - ..... - . - .. _ ... _ ... __ .......... _ ... _ 4,667 tons. 

127 schooners - - - .. - . - - - .. __ .. ___ .. _ ... _ .. ___ ..•.•. ____ _ 8,774 tons. 
59 sloops . - . - .... - . - ...... - . - - ... ____ •... _ •. __ ..••.• _ • 2, 137 tons. 

Total ... - - - . - .... • · · · - · · • · · · • · · - · - · .. - .. - •..• - ... - . _ . _ ... _ • . • • • 30, 946 
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In a<lclition to the above, there were liceneecl at tlrnt time, as 
coasters, 228 sclrnoners and sloops Lelow 20 tons each, with 

319 

an aggregate tonnage of .........•........• - - . . . . . . . . . . . . . . . . . . . . . 2. 399 

Making a total of pe1·manent regi:;tered, cnrollecl, and licensed 
tonnage of 702 ves~els of........ . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 7D. 309 

'Ve have n<> means now at hand for ai'certaining the increase up to 1857, but the following tables, 
exhibiting the tonnage entering and clearing the port of San :Francisco, may not be witliout interest : 

Tonnage ef tlte port ef San Franci.w·o. 

------A-Hltl r A.LS. -·- --· l-----1-n-:r ___ .. l_(_TrRE~----
_.:'\._mrriran YP~~p]s Por('ign Yesseb j American Yrssc1H l· ... orl'ig-11 ,-essch; to 

frun1 Amcrica11 I fro1u foreign j to .. A.Juerieau '-\. frireigu ports. 

Years. 

& forc·ig11 pnrt:'5, 
1 

port15. I fon·.ign ports. 

Tons. Tuns. I 
I 

Tons. 

1849 ...... - - ...................... - .. - - - - .... - - - 1Ui',6-l4 

20S,42b 

2D2,940 
S2Ge,7:;7 

4U4,2:W 
:l3C, 058 

Tons. 

'K>, 72rl 

* 131, fr.?8 

~1~i">, UGG 

i:i2, U!.l4 

• • • - - • - - - - • • - • - • I•• - • • • - - - • • - • - • ~ 

1850 ··········-········-····················-··· 
1851 ......•.• - - •...•..• - - • - ••.•••.. - ...••... - - .. 

1852 ...... - •• - - ...••.......•••• - •..•....•..••.. 

J 853 .•...•.•. - - •.... - - •... - ....•••••...••.. - - - •. 

18;)4 - . - - ••... - •.. - . - .. - - - -- - - •. - . - ... - - - . - - .. - -

1855 ·•·••• ···--· ··••·· ·-·-···------ •.... ···- •... 
1 

1856 .....• - - - • - •..•.... - .••.• - - - •.. - . - .....• - ... : 
1857 . _ .• _ .. ____ •• _. _ . _ •... __ . ___ •.. _. __ . _______ -I 

305,Gl9 

31"2, ~158 

124,Bi4 
7·11, ]:.!/ 

5G, 141' 

40,:mi 

44,GOf 

*Ilooke of custom·ho11se <kr:troyt:d by fire. 

344,760 J:ll,lll 

(j(\J,229 1:1•, 110 

4~(), j{;) .~:),~] 

36\l. 213 41",:l22 

34•,451 41,809 

2~il, tli9 45, 14:1 

A great number of vessels that arrived in 1849, '50, '51, began to clear in 1852, when seamen could Le 
obtained. 

The following shows in more detail the shipping operations of the year 1857: 

Table slwwing tlw skipping entered and cleared at tlw port ef San Francisco fi1r tltc year 1857. 

I 

NurnLer of American vessels from American ports.··-- ...•.. ' 
N urr1her of Anierican Yesseh; front foreign ports ___________ . _. ! 
Number of foreign vessels from foreign ports _. ___ .. ___ .... - .. 

Numhcr of American vessels for Amc·ricnn ports. - ...•...•..• 

Numhcr of American vessels for foreign ports ..........•..•. 

Number of foreign vessels for foreign ports .••... _ .......•••.• 

En ten· cl. 

l, 3;28 

I:lO 

125 

Cleared. 

(}]ti 

203 

129 

Tons. 

291, ;,i;J 

91, :m7 

44, Gil3 

Tons. 

JOI', r,:itl 

1~:i, :in 
45. ()(lfl 

t'48 337, 0~2 
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The difference noticeable between the vessels entered from and cleared for American ports is owing to 
the fact that these vessels arc not I'e<p1irer1 to clear at the custom-house, and therefore many departures arc 
not noticed. 

For the year 1860 the reported tonnage of vessels entered was 538,081, and cleared, 393,355. 

Table showillg the total tonnage entired from eastern States and from foreign ports, with tlie amount <ff 
freights pair111pon the cargoi,s. 

Yearn. 
• I 

------------· ---------------------i -
I 

]~i):~ - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - . -

l 854 -- - - - . - . - - ..... -- -- .. - -- - ... - -- . - -- - ..... - .. ' 
lt:Gf, -- . -- .. -- . - - .. ----. __ -- ........ ------ ...... . 
JH56 .............................. ------ ....... . 

1857 -----· .................. ··------------------
1 t';)i< -- -- -- -- . - -- -- - -- - -- -- .. -- • -- - -- - - -- .. -- • -- . 

~~~~: : : : : : : : : : : : : : : :-. ._ ._ -_-_-_-_ -_-_ ~:::::: : : : : : : : : : : : : : I 

Ton~. 

407, 2~ 
254, 714 
247,G82 
2:{t), :1~g 

197,814 
313,1;)8 

374, :~aH 
33fi,6~8 

$11, 7ii2, 084 
ii. :lJ l. GJ2 

~i, 990: if>G 
4, &ll'l, 104 

2, 1'142, 671 
:i, 1-':J(j, Hl7 

4,7m, 1:n 
4. 110, 050 

The steamship tonnage entered from Panama and San Juan del Sur, ancl the coasting tonnage entc1·cd, 
were as follows : 

Years. Stearnsl1ip. Coasting .. 

----------- -------

rnr,:1 . ____ .......... ____ .. ___ .... _ ..... ________ .. 
11'54 -- -- -- -- ...... - - - - ... - .... -- - ... -- .. -- - . -- - . 

lt'C>ii . - • -- - -- .. - ... - -- ... - - - ... - - -- .. -- .. -- - . - -- . 

; ~~~ : : : ~ : : : ~ ._-_ -_-_-_-_ "._-_ ._ ._ -_-_" -_-_ "._ -_-_ ._ ._ ·_: : : : : : : : : : : : : I 

'l'ons. 
8:l, 4:l2 
8G. 7:)G 

77,280 
65,477 
47, 716 

]~:)~ - --- ----- - -· - - -- -· ·-· - --- .. -- -- ... -- .. --- . --- --i- --· ·--·. -. - ... ·-
1.-<;,~J .. - - -- - .. -- - ........ - -- - - -- ... -- -- .. - - -- -- .. 1 .. -- -- - - .. - - - .. -

rnr,o .. ____ .. ____ ........ _ .. _ .......... _ ... _ .... -1-- ............ .. 

'Tons. 
67, 21:> 
:":>H, 23l~ 

UG,495 
1::1.~, 149 

182,036 
rn;, 781 
20\1,(102 
201,42;] 

] lllring the years 1856, 1857, the movements of the filibusters retarded, and finally put a stop to .all 
tranl acru8H the i~thrnus of Nicaragua, and the stcam~hi11s-wcrc hauled off. ln 1SG2 the line was again 
011ened. 

Table qf tlie value r!f' imports, fi cc and otkcrwisc, into tlte dis.'rict ef San Francisco. 

18:>4.. . - •.... - -- • 

1855 .. - - .... - .. -
185G ........... . 

1857 ...... - ....• - . - - - - - . - - .. - ... - .. - - - - - - - - - .. -

1858 .. - . - - . - - - - - - - - - . - • - . - - . - - . - - . - . - • - - - - - - . - -

$5,8D9,G20 
7,144,075 
9,155,507 
9,528,291 

8,984,GSS 

Table showing the ·caluc ef imports ef certain articles, suclt as ffour, grain, salt meats, ~·· now produced in 
Ca'lifimiia. 

1853. - - .... - - ..... - . - . - - - . - - - - - - . - - - . - - - - - - . - -
1854 .. - ... - .... - . - - .. - - .. - - - - .. - - - - - - - .. - - - - - . 
1855 .. - • - ... - .. - . - - . - - . - . - - - ... - . - - - - .. - - - ... . 
1856. - ... - .. - . - . - - .. - .. - .... - .. - ... - - ... - . - .. . 
185 7 - . - - . - - .. - ....... - - - - - .. - - . - - .• - - - - - - - - - - -

$14,021,940 
5,161,58G 
2,444,626 
1,248,343 
1,631,467 
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Table slwwing tlte receipts ef customs ef the part ef San Franc·iscn, and tlte e:rpertditura. 

Year. 

1848, 1849 .................................... -- . 
lf<50 -- ........................................ .. 
1851 ........................................... . 
1852 .•..•••••.••••..••••.•.•...••••.••..•..•.••. 
l8G3 ........................................... . 
1854 .•..••••..••••..••••....•.•••.••.••.••.•.••. 
185G ........................................... . 
1856 .......................................... .. 

Receipts. 

$1,5E11,640 
I, 911~, 220 
2,3Hi,675 
2, OOt!, 410 
2, 5t'8, 406 
1,563,103 
1,E'(J4,904 
l, 713, 408 

1857 .. .. •. . . ... • .. .. • .. . .. . . • .. . .. . . . . ... . .. . .. . I, 504, 137 
1858 ........................................................... . 

Expenditures. 

$:J03,033 
1,009,436 

655,694 
684, 114 
646,288 
438,684 
441,678 
607,090 
425,e86 

Value ef the exports ef leading articles ef California produce from San Francisco. 

1854 ..••...•••......••.....•.....•....•.....•.• 
1855 •.......................................... 

1S56 ..•.••••.•.....•.........•....•.••......•.• 

1857 .•.•••.•••••...••. - ••••.•......•...•...••.• 
1858 .......•.••. - .....•....•.....•............. 
1859 ..•••..••••..•...••....••....•.•.•.•...•.•• 
1860 ...•.....•.....•.....••.•..........•• - ...•. 

Of these amounts the following are the principal items : 

$1,496,761 
2,753,147 

2,279,942 
2,319,266 
2,526,791 
2,129,330 
4,948,921 
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Year. Wheat, oats, bar-I Fl,jur. Hides. I Wool. 

l~y. I I 
Quicksilver. 

1853 ..••••..•••...••••.•.••••••.•...••••..•...•.• -1- ............... 1-.. -.-. -__ -_-_ -__ -_-_ -_.-.-.·I-__ -_-_-__ -_-_-__ -_-_-.. -.. I 
1854 ------------------·-·········· $49,(;89 I $523,035 $107,500 $14.0f·O I 
1855 .................. •••••• ...... 378, :l51 925, 728 338, 310 36, 000 
18G6 . . .. .... .. ... . .. .. •••. ........ 92, 500 58E, 080 443, 517 80, 000 . 
1857 ... . .... .... .... ..•. .•••.• •... 445, 665 90, 050 681, 788 lGf>, ouo 
1858 ................... - • • .. •. • • • . 404, 226 179, 630 549, 0:32 199, tlii9 
18G9.............................. 736,484 164,281 454,09'2 356,7:l7 
1860 • . • • • • . • • • • • . • • • • • .. .. • • • • • • • . 2, 23ll, ll39 500, 763 600, 750 397, W2 

1861 ........................................ ·••••· •••..••• ········!······ .................... ······ 

*In thest> yea.rs the New Almaden mines were stopped by legal embarrassments. 
t Up totbe end of Oct.ober. 

I I 

$611, 000 
641',317 
97:\, !i-21 
833, 185 
954,100 
870,500 

*126,262 
*338, 3:'!0 
t952, 5113 

Tal>le showing the passengers arrfred by steamship and sailing vessels at the port ef San Francisco, 

Year. 

1849 ••••••••••••••••••••••••••••••••..•••••••••• 
18[,() ••••••••••.••••• ··--·· •.•••••••••..••••.•••• 
18"1 ........................................... . 
1852 ........................................... . 

~= ~:~: :::::: ::::::::::~:::::::::::::::::::::::\ 
~: : : : : : : : : ·_ ·_ -_ -_-_ ._ -_-_ ._ -_ ._._:-_ -_-_ -_-_ -_-_ : : : : : : : : : : : : : : : : I 
~: :::::::::: ::::::·_-_-_-_-_-_-_-_-_-_-_-_ -.:::::::::::::::! 

41 cs 

Anived. 

91,405 
36,462 
27, 182 
66,988 
33,233 
47,531 
29,198 
28, 119 
24,759 
27,5Elll 

Departed. 

22,!"l46 
30, LJl)l 

2:i,soe 
22,8!lt3 
2'2, 747 
16, 911;; 
12, 857 
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The following table will exl1ibit the tonnage movement of the principal cities of the United States for 
the year 1856: 

City. 

i 
Kew York ..•..•••..•....•.•••... ' 
Roston ................ - ...... --1 
New Orleans .......•........•.... 1 

San Francisco _________________ --! 
Philadelphia ..........•.•. ···-··I 

Entered. 

I, 681, 659 
682, lffii 
663,067 
345,897 
173,179 

Cleared. Total. 

1,520,623 3,202,2132 
647, 404 1,329,569 
773,162 1,436,229 
389,260 735, 157 
J29, 739 302,918 

It would be doing injustice to the State not to give a few facts relating to her principal mineral wealth. 
The average amount of gold taken from the country during the nine years 1850-'59 has been fully 

$55,000,000 per annum; the average value of the exported cotton crop of the United States for the same 
period was $105,908,327, aud of the breadstuffa and provisions $46,022,165. 

'l'he following table exhibits the amount of gold shipped, per manifest, from San Francisco, from 1849 
to 1863, inclusive: 

1849 .....• ------·-·· 
1850 ...........•.... 

1851 ...... - .. - . - - . - .•...... - .. - . - ........... . 

1852 ..• - . - .. - .. - ..... - - ... - .... - . - ...... - ... -
1863 ... - - - .... - . - ..... - . . . - - ... - . - ...... - - .. -
1854 •••. - •••••. - - • - • • • - ••• - - ••• - - - •• - •.• - - ••• 

1855 .•. - •• - - ... - . - . - .••.. - . - .. - .••.. - - . - .•• - • 

1856. - .. - - - - - - - ... - .. - . - - - .. - .... - .. - - •. - ... -
1857 - - ... - - - - .... - ....... - ·• .. - - - .... - .. - . - - -
1858 . - ••• - ••. - • - - • - • • . . - ...•• - • - .• - •. - .••... -

1859 ..•........ - - . - . - - . - . - - . - - - - . - - . - ... - - - - -
1860 .• - - .•••. - - .....•..... - . - ... - .. - . - - - .. - .• 

1861 •• - - •• - • - - • - - • - ••• - - •.•••• - • - •••••••••••• 
1862 .. - ... - - .... - - - - .. - .... - . - ... - - - . - ... - - . -
1863. - . - . - .. - .. - .. - - . - ... - .. - .. - - . - . - - - . - . - - -

$4,921,250 
27,676,346 

42,582,695 
46, 586, I::J4 
57,331,024 
51,328,653 

43,080,211 

48,887,543 
48,976,207 
47, .528, 786 
47,664,999 
42,302,346 

40,639,090 
42,380,809 
41,569,876 

633,455,876 

The gold and silver coinage of the branch mint of San Francisco, from its organization to June 30, 1862, 
has been as follows : 

-----¥-ea_r_. -----'-- ~~~--/ 
rn;,4 ____________________ .••• __ .. I 
1855 .. - - . - - .... - • - -••.. - -.• - - - - - ! 
1856 .................•....•..•.. 1 

~:~:::: :: ·.-_·_-_-_ -_-_-_-_-_-_ ~ ~:::::::::I 
t859 .•.•••...•••••..••...•..•... I 
1860. -- - - .• -. - ... - • -• - . - -- .• - - . - '1 

1~61.. - . -- - - •. -· . - -••••.. - . - . - -- ' 

$!),731,574 
20,957,677 
28,315,538 
12,490,000 
Ul,276,096 
13,90G,272 
11,889,000 
12,421, 000 

Total. ............ --- ..... \ 128, 98;, 157 

Silver. Total. 

. -. --- ........ ---. -- $9,731,574 
$164,075 21,121,752 
200,609 28,516,147 
50,000 12,540,000 

147,fi03 19,423,599 
327,970 14, 234,242 
572,912 12, 461, 912 
269,485 12,690,485 

I, 732, 5f'>4 130,719,711 
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The following figures will exhibit the marked influencP which t11e gol<l product of California lrns liacl 
upon the coinage of the United States. For the 57 year~ prPvio1rn to l 850 the total gold, silver, and copper 
coim1ge was $162,161,731; of thi~ $"\:l,340,107 waA gold. Prnm .January 1. 18~0, to .June 30. 1S61, the 
gold coinage was $583,698,592; the silve1-, $53,146,SU ; the copper, $1,395,7 40; or a total of $638,211,146 
in eleven and a half years. The entire deposit of domestic gold, eince tl1e organization of the mint, has 
been $523,529,409, of which California produced $50] ,2\l0,998. 

California placer gold has a dark color from its light coating of oxide of iron; but, when fused, its light 
color indicates a large per-centage of silver. The average fineness of California gold, as cletermined by 
some thousand assays at the Unitecl States mint, Philadelphia, is 885 thousandths, or 88~ per cent. pure 
gold, and l 1.5 thousandths, or lln per cent .. of silvf'r. The quantity of platinoid metals found in the gold il'l 
small, about l~ pound of iridosrnin liaving been obtained from about 25 tons of the golcl ( 1 0 0

3uoo ), but the 
greater part had, of course, prli>Sed into the coin, tl1e coarse grains only being left. 

The recent developments of the silver mines of Nevada Territory, on the eastern boundary of California, 
lead to the conclusion that not less than $12,000.0000 of silver will be produced from them in 1862. 

Agriculturc.-The amount of land in California adapted to the purposes of agriculture is estimated at 
41,622,400 acres, exclusive of the swamp and oYcrflowe<1 lands, estimated at 5,000,000; which, when 
reclaimed, will produce every variety of crop. On tlw Sacramf'nto the CX}lf'riment is being made to cultivate 
rice with Chinese labor. The amount of grazing land is estimated at 30,000,000 acres. The amount of l:md 
under cultivation in 1856 was 578,963 acrce; and of that enclosed for the 1rnrposcs of agriculture, abont 120,000. 

The amount in wheat was 176,869 acres, and the product 3,979,03:2 bushels; in barley 154,67.J. acres, and 
the product 4,639,678 bushels; in oats 37 ,602 acres, and the product 1,:263,309 bushels. Part of this season 
was characterized by a severe drought. 

Irr 1858 the amount of land umlcr cultiva6on was 7fi6,734 acres. The amount in wheat was 186,464 

acres, yielding 3,568,669 busl1cls. Napa county was the l1caviest whrat·growing district; lG,000 acres 
yielcled an average of 3lk bushels to the acre. 

The presidf'l1t of tlw State Agricultural Society, in l1is address of 1856, before that body, snys: "It 
it is now a well-ascertained fact, established by several years' experience, that California stands without a 
rival in respect to her capacity for producing wheat and other small grairm. She produces it in larger 
quantities to the acre, of better quality, with more certainty, and with less labor, than any other country in 
the known world." 

In 1858 the number of acres under cultivation for barley was 237 ,692, producing li,382,718 bushels, 
exceeding the aggregate of the crops of the united States in 1850. 

Dr. Trask, in the "Geology of the State," says: "Toward the foot-hills of the mountains on the west 
of the San Joachim valley is a low table of the valley, apparently destitute of water, either for the support 
of vegetation or animal life; in some parts this land has a slight gravelly appearnuee, but thi~ is uot general. 
On one rancho, situated on tl1is plateau, tliere have bc«:n two full crops of badcy harvested from the same 
piece of ground, and when I visited this place, iu October, the thinl crop was Leiu;,;· then harrowed iu, the 
whole having occurred within the term of 273 [ con~ccutivc) clays."-( Page 54.) 

The following extract from the report of the visiting committee for 1856 will best illustrate the extra 
ordinary capacity of the soil for the culture of this important grain: "Near Ah-itio, Santa Clara county, there 
is a field of barley, fifty acres in extent, which has averaged the present season forty-three bushels to the acre 
This is the fifth crop from a single sowing; it has received no special care, and may be regarded as a 
memorable example of a succession of volunteer crops." 

In 18.58 the number of acres under cultivation for oats was 44,616, and the produce 1,322,221 busbcfa. 
Crops of this grain have frequently averaged 75 bushels to the acre, and one crop from 32 acres, in Alameda 
county, averaged 134 bushels in 1856. In Del Norte county, during the year of 1858, two crops of oats 
yielded au average of 125 and 157 bushels, respectively, and a cTOp of barley J 00 bushels to the acre. 

The cultivation of the grape, and its manufacture into wines and brandies, is rapidly assnmiug a degree 
of importance, and increasing to such an extent that these products muRt soon become one of the most 
reliable and lucrative branches of the resources of the State. The experience of the last fe"' years has 
proved conclusively that this country produces this fruit in the greatest variety and abundance, and in a 
few years will surpass the most extensive wine-producing countries of the world. 'J'he number of vines in 
cultivation in 1856 was 1,532,224, and the average yield over fifteen pounds of fruit. The number of all 
kinds of fruit trees that year was 1,296,783, and the fruit far superior to any on the Atlantic or Gulf 
seaboard. 
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In 1857 the number of vines was 3,954,548, and the average yield 14 prmnds. The number of all 
kinds of fruit trC'PS was l,D63,349. The partial returns for 1858 indicated an increase of seventy-five 
per cent. over 1857. 

The two great staples, cotton and flax, will render the country independent of other places for her 
manufactures, whibt the procluctiou of silk bids fair to go liand in hand with both. 'l'he true wealth of the 
country has bnt commenced its development, and in a short period she will successfully compete with the 
Atlantic States and Europe for the markets of tlie Pacific. 

Regular mail communication is maintained by steam8hips witl1 the Atlantic and the Gulf States twice• a 
month, crossing the Isthmu8 of l'anama by 47z miles of railroad; tl1e transit from steamer to steamer' 
occupying four hours. l'or the year ending June 30, 1856, th(.; number of letters conveyed by this route 
was 2,3G;3,902, and newspapers 3,453,817; the number of letters and newspapern exchanged between the 
United States and Grmt Britain, in British mails by tl1e Collins, Cunard, Bremen, and Havre lines, for 
tl1e same time, was 3,909,128 (letters,) and 3,196,014 (newspapers.) The comparison speaks well for the 
modern El Dorado. 

The entrance to San Francisco bay is supposed to have been first seen by Bartolome Fcrrelo, pilot and 
successor to Juan Rodriguez Cabrillo, who, running llown the coast with a gale strong from the north, on 
the 3d of March, 1;343, descried what he supposed to be the mouth of a great river, having every appearance 
of draining a large extent of country; and steering SE. imd E.SE. he soon after sighted Point PinoR, and 
on the 5th the port in tl1e Island of J nan Rodriguez, where Cabrillo is supposed to have died. If this 
account is correct, he was the first European that beheld the Golden Gate. 

Sir Francis Drake visited California, which he named New Albion, in 1579, and we arc of opinion tliat 
in this bay he overliauled and repaired his vessel; "it having pleased God to send him into a fair and good 
bay, 11•ith a good wind to enter tl1e same." Curiously enough, we find the statement that "there is 'no paTt 
of the earth here to be taken up wherein there is not some probable Bhow of gold and silver." In this 
harbor he remained over a month "trimming " his ships and taking possession of the country. 

A land discovery of the bay was made in 1769 by Gaspar de Portola, who left San Diego to establish 
a Jesuit colony at Monterey; but by travelling along the eastern slope of the Coast mountains lie passed 
Monterey, and towards the close of October came unexpectedly upon tlie shores of a great bay, which they 
supposed to be the Port St. :Francisco of the old navigators. Having no supplies, the party returned to 
San Diego. 

Vancouver visited the bay in 1792 and 1793, and gives a good general map of the entrance. The 
presidia of San Francisco was then occupied by SpaniRh troops. 

'l'he first accurate hydrograpbic survey was made by Capt. Fred. W. Beechy, in the Blossom, in 
N ovemluor, 1826, he carrying his work to the Strait of Karquines. 

In October, 1837, Capt. Sir Edward Belcher ascended the Sacramento with the boats of the Sulphur, 
anil starting from the "Fork" carried the survey down the river to connect with Beecliy's survey. The 
"l<'ork" he calls Point Victoria, and places in latitude ::JSD 46' 47 11

, and 0° 47' 31''.5 east of the observatory 
on Y erba Buena. This point is formed by the confluence of the Rio de las Plumas, or Feather river, with 
the Sacramento, about 20 miles above Sacramento city. The river, but a short distance above his starting 
point, was fordab1c, and thence to its mouth traversed in its meanderings 150 miles. The head of steamboat 
navigation is at Reu :Bluffs, in latitude 400 101• 

The Coast Surny charts of 1857 furniEh all that can be desired in regard to the lower part of the bay 
of San Franci~co, the upper bay1, and the waters approaching the mouth of the Sacramento. 

DUXBURY POINT AND REEF. 

From Point Boneta to Duxbury Point, forming the west side of Ballenas bay, the course is W. by N. i 
N ., and the distance 9i miles. The point, sometimes called Ballenas, is a table land about 100 feet high, 
which stretcl1es along the coast for a mile or more, and gradually rises to a narrow, nearly treeless •ridge, 
1,389 feet high at its greatest elevation, and running in a straight line 25t miles NW. f W. to Tamales Point. 
The old Californians expressively call it the Cuchilla Grande. Parallel to this ridge on the east, and starting 
from the west end of the great cross ridge of Table mountain, rnns another to the northwestward, and the 
depression between them, abreast of Duxbury Point, forms the Ballcnas bay, as it does the Tomalcs bay further 

o Every ten days since 1862. 
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up the coast. This depression forms a long narrow valley, well watered and timbered, and in many places 
cultivated. Two streams running into each bay, have their sourcea nearer the bay from which each runs. 

Duxbury reef makes out li mile SE. i S. from the southern extremity of the point, and ~tretching 
towards Point Boneta, forms a safe anchorage in northerly weather. From the tail of the reef to the rocky 
point E.KE. from it, the distance is three miles, and from this line to the greatest bend of the bay the distance 
is Iii mile. In this btty the three-fathom linD makes off three-quarters of a mile from the southeast face of 
Duxbury Point, but approaching the low sand "Leach cast of the; rntrrow entrance to the lagoon. l!'rom four 
to eight fathoms of water, with a regular bottom of' sand and mud, arc formed in the bay, and six fathoms 
quite cloee to the reef. From Duxbury Point to the bluff, at the entrance to the lagoon, the distance is l::!: 
mile XE. by N. 

In June, 1860, the British barque Camilla, from San Francisco to lllelbourne, drifted in a dead calm 
near Duxbury reef; and let go her anchors in six fatlwms. When she swung to the i;well and current her 
stern struck, and she thumped for four hours. 

Quite close to Duxbury Point the steamship S. S. Lewis went ashore, April 9, 1853, in a thick fog and 
calm, while running at her ordinary speed. She was Lacke(l off aud ran ashore again within a fow hundred 
yards to the 110rthward, and was totally lost in the breakers. 

The lagoon north of the bay is at the foot of the mountains, and, except small crooked channels, is 
bare at low tides, and filled with small islets. The south ~idc of this lagoon is bounded by a long;, narrow 
sand spit, stretching so nearly across it as to leave au entrance of but 100 yards wide at the southwest part 
of it. Only a few small vessels run between this place and San FranciFco. 

The shore north of Boneta is bold and high, presenting a mm·ked aml peculiar undulating surface at 
right angles to the sea front. This characteristic is well delineated on the Coast Survey map of the approaches 
and entrance to San .Francisco bay, published in 1857. 

North of' Duxbury the hard rocky shore continues hold and high, but gradually merges into cliffs, consisting 
chiefly of yellowish clay and sand resting upon granite, and, aE the surface is rc-gularly undulating, with 
the direction of the alternate ridges and vallcyc; at right angles to the shore, the wearing action of the surf 

forms a continuous series of round-topped, bright, vertical Lluffs, averaging nearly 100 feet 11igh, and 
presenting a very noticeable feature from the sea. Its rCRembl1mco to portions of the coast of Englaml was 
one of' the reasons which induced Drake to apply the name New Albion to the country in June, 157!.l. 

'l'he mountains in tlrn lmck grnullll riRe over 2,000 fol't, all(l the "Tahle mountain" of Beechy attnins 
an elevation of' 2,604 feet, stretches nearly two miles inland at right angles to the coast, and forms a promi11f'nt 
mark from seaward and from the bay of San Francisco. A few large trees are seen along the top of the 
main ridge running parallel with the coast and lid1irnl the valley, connecting BalknaR arnl Tomal"s hay~. 

Tahle mountain is a very sharp rirlge, showing flat-to11pcd only iu two directions. Ji'rom South Farallon 
light-house it bears NE. i N., distant 24 miles; the geographical position of the eastern peak is: 

0 JI 

• Latitude ...•••.•••••.••.••••••.••.•• _.. . • • • • . . . • . . . . . . . • . 37 55 :36. 7 north. 
Longitude .. - - .... _ ..... _ ..... _. __ . __ . _ .. __ .•........... _ .. 12:2 33 38.7 west. 

k 1'1. s. 
Or, in timfl ..... _ ....... _ ..... _ .... __ ..... _...... . . . . . . . . . . 8 10 14.6. 

It walil called ]\fount Palermo by the United States Exploring Expedition, but is known only l)y the 
name here used. 

By the old Californians it is called Tamal Pais, bcc:mse this part of' tlie country was inhabited liy the 
Tarnal Indians, who, in 1816, were within the jmisdiction of the miecsiou of San Francisco. The Tamai, 
Numpal, and Suysum tribes tatooed themselves and spoke the same language ; the first lived in the northwest, 
and the last two in the north. 

SIR FRANCIS DRAKE'S BA.Y. 

From the tail of Duxbury reef to the west end of Los Reyes the cour~e is W. fl N., and distance 17 ~ 
miles. To the east end the course is W. by N., ilistance 14~ miles. From Duxbury the sl1orc is bold and 
compact, running nearly NW. by \V. for about 10 miles, then curving regulnrly to the we~tward, changing 
to a low shore, until it reaches its greatest latitude at the Estern de Limantour, which hears N. by E. t E. 
&om the east end of Los Reyes, distant three miles; thence the line curves to the soutlnvard arid southwest, 
one mile west of the point, leaving a long, bigh, narrow point stretching to the east, and off which the 
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breakers extend half a mile. This curving shore-line forms Sir Francis Drake's bay, which affords a large 
and admirable anchorage in heavy northwest weather; and by anchoring close in under the north side of the 
point, in four or five fatlwnrn, hard bottom, good but contracted andwrage is obtained in southeast gales, as 
the swdl rolling in from the S"'- is broken by the reef. 

The secondary astronomical station of the Coast. Survey was, on the north side of tlie :first small gulley, 
five-eighths of a mile from the eaotern cud of the head, and about 40 feet above the water. Its geographical 
position is : 

o 11 

Latitude .............. _ .. __ ... - _ .. _ ...•. _ •. _ .. _ ........... _ 37 59 35.0 north. 
Longitude ........................ _ .. _ ..................... 122 57 36.lwest. 

h. m. s. 

Or, in time .....• ·················-----------------·--····· 8 11 50.4. 
The computed magnetic variation in July, 1860, was 15° 58' east, and its present yearly increase 1'. 

Several e~tern.• or lagoons open into the north side of the bay, but their entrances arc very narrow and 
shoal. 'l'he largest is the Estr>ro de Limantour, which Ftretches to the northward over three miles, and one 
of its numerous arms :ipproacl1es within a mile of the ocean beach, five mileH nortl1 of Point Reyes head. 
The entrance to thi~ lagoon has eight feet of water, and is generally marked by breakers on either hand. 
Coasters can enter with the prevailing northwest wind. It is called Drake's Estero on t]ie Coast Survey 
chart of Sir Francis Drake's bay, publi~l1etl in 18GO. It was named after Limantour, notorious for his 
attempted great land claim fraud in California. He was a Frenchman, but a citizen of Mexico, and 
asserted that in trading upon this coast in 184 l he lost the Mexican vessel Ayaclrnco at the entrance 
to this estero. 

Drake's bay is the Port Francisco of the Spaniards, of about 15fl5. It was certainly known before the 
time of Vizcaino, who, liaving separated from his tender, sought her in Port Francisco, and, according to 
Vem'ga's account, "to ~ce if anything was to be found of the San Augustine, which, in the year 1595, had, 
l1y onler of his majesty and the viceroy, been sent frorn the Philippines by tl1e governor to survey the coast 
of California, under the direction of Sebastian Rodriguez Cermeiion, a pilot of known abilities, but was 
driven ashore iu this harbor by the violence of the wind; and among others on board the San Augustine 
was the pilot Francisco Volanos, -who was also chief pilot of the squadron." '!'his pilot iecognized the bay 
as being that where lw was wrecked. 

POINT REYES. 

This is the most prominl'nt and remarkable llC'adlnnd north of Point Concepcion. It is distinctly visible 
from tbe entrance to San Frauci~co hay, and the summit qf the ridge presentB an irregular jagged outline, 
with the highest part about one-fourth of its length from tlie western extremity. It" southern face is a pre
cipitous wall of liard sienitic granite, rising boldly from the ocean, attaining an elevation of 597 feet in 300 
yarils, auil stretching nearly in a straight line E. by N. and ·w. by S. for threll miles. This direction is 
pt·cnli:u on the coast, mHl would not be expected from a consideration of the trend of the coast m&mtains 
and of the Faralloues, which arc in line N\V. and SE. On tl1e north side the cape falls away regularly to 
a low undulating neck of land, cut up by esteros making in from Drake's bay. "\Yhcn made from the 
southward it is rni;-;ed as a long, high i8land; bnt on approaching it from the westward it is projected upon 
the mountainH rur111i11g north from Tahle monntain, and its characte1·istics arc not. r;o rearlily recognized. Its 
base is very broken and rocky, and bordered by crags and hundreds of rocks. but may be boldly approached, 
aud eight fathoms, lrnrd bottom, obtained within less than a quarter of a mile. Off the eastern extremity 
a reef makes out half a mile in continuation of the point. U110n this reef it, brcakR heavily in bad southerly 
weather, but nine fathom~ can he had close to the breakers. Off the western head a depth of 12 fathoms is 
found quite near to the rocks. 

V cssels bound to San }'rancisco from the northward ah,·ays make Los Reyes, and, when up to it, sight 
t.wo mountains on the southern peninsula of Sein Francisco as falands. One of these is Blue mountain, 
1,100 foet high, and the other, AbbPy l1ill, 1,2,'iO feet. 

In 1859, while occupying tlie Coast Survey station on Point Reyes liill, l,389 feet in altitude, and 8} 
miles NE. ~ N. from Point Rl'yes head, we observed a barque, during a perfect cairn, having no steerage 
way, and turning round several times, drift to the northward past Point Reyes head, at the rate of one mile 
per hour. She was two miles to the westward of the head. On this and subsequent occasions we noticed 
the discolored water of the Sacramento from San :Francisco bay close in shore, and extending to the northward 
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of the head several miles. Different degrees of discoloration, as of successive ebb tides, were plainly 
marked. 

Tlte ligltt-lwuse qf Punta de lo8 Reyes will be placed about a quarter of a mile from the western point. 
A height of 20 foet above the site selected will command the horizon from east round, scawar<l, to the north. 
'!'he ocean face is precipitous, and the light will be at an elevation of about 500 feet above the water. 

The geograpl1ical position of tlrn !'ite selected is: 
Latitude.......... • • . . • . . • . . . . . . . . . . . . . . . . . . . . . . • . . . • . . . . . 37 5!) 39.4 north. 
Longitude .....•............•.••.•..•........... -~·· ...... 123 00 13.3 west. 

h. m. 3. 

Or, in time...... • • • . • . . . . . . . . . . . . . . . . . . . • • . . . . • . • • . . . . . . . . 8 12 00.!J. 
The magnetic variation computed for July, 1860, was 15° 58' east, with a present yearly increase of 11

• 

This headland was <liscovered by Cabrillo in 1542, and placed by 11im abont tl11• latitmle of 40°; lrnt 
by applying the correction 1° 501, obtained from his erroneous latitudes of San Diego, Point Coneq)cion, 
(Cape Galcra,) an<l I'unta Gorda, (San :'.\Iartin,) the latitude of 40"' becomes 38'.J JO', which is within ten 
miles of the la tit u<le of Los Ilf'yeH. 'V c believe he called it Calrn lllendozino, in honor of the viceroy of 
Mexico, who <leFpatdted Jijm; lmt this name wa~ applied to every cape first made Ly the Sparii~h 

galleons on the passage from the Phili11pine~ to La N atidc1ad, New Spain. In this region Crtbrillo found the 
mountains covered with snow. There can be little doubt that he also saw the Farallones. 

The present name was given by Viscaino, who anchored under the head in January, 1G03, whilst 
searching for the wreck of the San Augustine. 

SOUTH FARALLON. 

The southern and principal one of the six rocky islets known as the :Farallone~ de los Frayles, lies off 
the Golden Gate at a distance of 23z miles; the whole group is diFposcd in a nearly staight line running 
NW. from the southern one. This is the largest and highest, extending nearly a mile cast and west, 
attaining an elevation of about 340 feet abo,'C the sea, and presenting to the eye a marn of broken, jagged 
rocks, upon which no vegetation cxistF, except a fc-w stunted weeds. The f(lcks nrc sharp, m1gular m<1oses, 
which, becoming detached by the operations of natural cm1~ei.;, roll down u11on tl1c more kw! parti- of the 
islet and cover it with irregular boulders. :!:\ otwithsta11c1ing that it is the outcrop of au immense dy kc of 
granite, the condition of the rnperficial portion is such thM it could be separated into small fragments b,;- a 
pick or crowbar. A morn desolate au<l barren place can hardly be imagined. From the hill:; about the 
Golden Gate the South Farallon is plainly visible, rising in regular pyramidal form. 

Vessels from ihe westward, running for the Golden Gate, should keep to the sontlnntrd of the South 
Farallon, especially in thick weather and at night. 'l'o the westward of it a clepth of 50 fathoms i.i obtained 
at a distance of tliree miles, shoaling to 20 fathoms in two rnilPs; whereas, inside of it, the bottom is very 
regular at 30 fathoms for ten miles, and then decreases regnlarly to the bell-boat. On the SE. side of t11e 
island thtirc is said to be good holding-ground in 15 fathoms. 

'l'he San Francisco pilot-boats cruise off the island. 
An extended and detailed examination around the island has not yet been puLlishcd. 
Tides.-The con-ected establishment, or mean interval between the time of the moon's transit and the 

time of high water, is Xh. XXXYIIm., and the lliffercncc between the greatest and least intervals Ill. l6m. 
The mean rise and fall of tides is 3.G feet; of spring tides, 4A feet; and of neap tides, 2.8 feet. The mean 
duration of the flood is 6h.. 18m., and of the ebb Git. 09m. 

To find the times of high and ]ow waters, first compute them for San Ji~raneisco, and from the numbers 
thus obtained subtract !ft. 29m. for the South Farallon. 

The ship Lucas was wrecked on this islet in a fog, November 9, 1858, and 23 lives were lost. 

SOlHH FARALLON LIGHT. 

The tower stands on the highest peak of the principal island. It ie built of brick, 17 feet in height, and is 
surmounted by a lantern and illuminating apparatus of the first order of thr ~ystcm of Fresnel. It is a re 1·olrh1g 

white light, showing a Jlrolonged.flash ef 10 seconds every minute throughout the horizon. The time of the 
flash varies on dllfcrent nights. In 185!) we found the average time 13 seconds. It is lcvated about 360 
feet above the mean level of the sea, and should be visible, in a favorable state of the atmoHpherf', fnnn a 
height of-
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10 feet, at a distance of :!5.4 miles. 
:<O .••• do ...... do ..•.. 26.9 
30 ........ do .......... do ........ 28.1 " 
60 .•.. do ...... do ..... 30.7 

At near distances, under fa,·ornble circumstances, the light will not wholly disappear between tlrn 
intervals of greatest brightness. It is plainly visible from Sulphur l'eak, distant 64.4 miles, and 3,471 feet 
above the sea. 

'I'he geographical position of the liglit-house, as given by the Coast Survey, is: 
0 

Latitude...... • • . . . . . • . . • • • • . . • • • . . . . . . • . . . . . . . . . . . • • • • . . • 37 41 48.8 north. 
Longitude... . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . 122 59 05.2 west. 

h. ,,.. •. 

Or, in time.......... • . • • • • . • • • • . . . . . • . . . . • . . . . . • • . • • . • • • • • 8 11 56.3. 
Magnetic variation 15° 40' east, in 1857, with a yearly increase of 1'. 
'I'he bearings and distances of prominent objects from it are: 

North .Farallon, N. 64° ,Y., 6~ miles. 
'V{estern head of Los Reyes, N. by W. i W., 17~ miles. 
}Joint lloneta light· house, KE. by E., 232 miles. 
Bell-boat off San Francisco bar, NE. by E. z E., lGz miles. 
l'oint San l'cdro, E., 232 miles. 
From abreast Fort Point the light is just visible above the horizon. 

Fog-whistle an tlte Fl'outli Farallon.-In .January, 1859, a fog-whistle, of six inches in diameter, was 
placed on the south side of the eastern riart of the island, about 275 feet from the water. It is ercctecl over 
a natural hole, in the roof of a subterranean passage, connected with ancl open to the ocean, and fa blown 
by tlle rush of air through the passage, caused by the sea breaking into its mouth. The sound should be 
heard in the vicinity at all times, (its loudness clepending upon the height of the tide and the waves,) except 
about an hour and a half before and after low water, when the sea does not enter the mouth of the passage· 
It is said to have been heard at a distance of seven or eight miles . 

. THE MIDDLE FARALLON 

is a single rock, between 50 and 60 yards in diameter, and rising 20 or 30 feet above the water. It lies 
N. 56° ,V,, distant 2! miles from the light-house on the South l!~arallon. Its geographical positiQn is, 
latitude 37° 43' 31.6 11 north, and longitude, 123° 00' 54.9'' west. 

THE NORTH FARALLONES 

lie ncaTly in line whh each other and the Middle and South Farallones, and consist of a group of four iRIPts, 
having a pyramidal appearance as their name denotes, and comprised within a space of little more than halt 
a mile square. 'I'hc northern tliree are quite high and bold, the highest peak of the middle one attaining an 
elcYation of 166 fo€t, whilst the southern one of the group is a mere rock of about 35 yards in diameter, 
and hardly 20 fl'et llboYe water. Viewed from the southwest or northeast, breakers extend across from the 
largest islet to the next one southeast, and during a heavy ground swell we have watched it from Point 
Reyes hill breaking on an isolated sunken rock lying apparently between the northern and largest islet. 
}~rom certain directions a small pyramidal detached peak shows dose to the north sitle of the northern islet. 

The geographical positions and extent of the islet are as follows : 
Latitude. Longitude. Extent. 

0 
11 ° /1 Yards. 

Northern islet .....•............• 37 46 10.9 north .••• 123 U5 25.1 west •..• 160 
Middle islet ........•..•...•••••• 37 45 52.9 north .••• 123 04 59.8 west •... 185 
Southern islet ....••...........•• 37 45 42.9 north.... 123 04 53.G west. •.. 125 
Rock off last. . . . . . . . • • . • • • . • . . • • 37 45 44.8 north.... 123 04 41.0 west. . • • 35 

The northern islet, therefore, bears N. 64° ·w., distant 6J miles from the light-house on the South 
Farallon. From the light-house site of Punta de los Reyes it bears south, distant 14 miles. 

To the southward and eastward from the North l!'arallones, at a distance of two miles, we are informed 
that a sunken rock exists, having four fathoms water upon it, with kelp around it, except when torn away 
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by storms. In good weather the fishermen fish aroum1 it, but in bm1 weather the sea Lreaks upon it. \\r c 
called attention to this several years ago, and since then have met with a Rn,;sian volume of chart:<, pulili:-;hed 
at New Archangel, in 1848, wherein a rock in this vicinity ifl marked "ovcrflower]." 'I'll!• Noonday rock, 
with 4~ fathoms of water upon it, lies ,V. by K., distant three mil<'S from the ~orth Fan-ollmws, with 
intervening rocky bottom in 3;, fathoms. Between them an<l Los Heyes tlw <kpth inereaRrii to 50 fathoms 
about midway. 

Tim 1''arallonPs <1e lns Vrnyles were discon~red liy FPrn•lo in Febrnar:~. ] .54:1, mu1 hP is t:btc1l to l1ave 
seen six islands in this vicinity, one large and five w•ry small, which Cabrillo had passe<l 011 the previou~ 
voyage. He states that for five days it was impotsible to effect a landing upon them ou account of tl1c 
southwest winds and heavy sea. 

Sir Francis Drake is the first that specially rne11tinns them, in 1579, as lying off the harbor or bGy 
where he refitted his ships. 

In some recent maps tlwy arc omitted. 

NOONDAY ROCK. 

'l'his clanger lie~ uearly on the prolongation of the line from the South l~arallmt, througl1 the Xorth 
Faralloues. It is of very limited extent, and i8, cloubtl<'ss, a sharp isolat('<l point of a small leilge, having 
from 20 to 30 fathoms imme<liatdy around it. It i~ plainly visible when directly over it, atHl lw;; 3~ fathoms 
of water upon it at mean low water; but at tlie extreme low water of >'{l1'ing tide~;, there will U(' hardly morP 
tlian four fathoms. In very heavy weatl1cr an<l low water th" ~ca brPalrn upon it, but thi,; indication f'cl<lorn 
exist~, arnl mu!'t not l>P depernk<l upon for ascertaini11g its po8ition. 

From it the following Lciirings will 8how its relation to other well-marked and <ldermincu }>Oint~. 
Punta de los Reyes, western head, N. 13° 25' E., di~Lmt 1:3(0 mile~. 

North Faralion, S. 79° 30' E., di"tant 3 ?o mile~. 
South Farallon light-house, S. 69° 451 E., <1istaut 91

7
0 miles. 

Point Boneta light-house, N. 71° 32' F.., di,.;tant :W1'0 mile:<. 
Boneta ligl1t will not be vi:;ible from a sl1ip's deck, Lnt rn:1y be S<'('ll from aloft, nuder vl'ry favorable 

atmospl1eric circum~tances. 
'l'he approximate geographical position of this rock is: 

Latitude. - .. _ .... _. - - .... - .... _ ........... _ .. 
0 

:37 
I 

4 7~ north. 
Longitude. ____ . . .. _ . _ ......... _ .... _ .. __ ..... _ .... __ •.. _ . . . . . 12:.J 0!.1 we~t. 

In the description of the South Farallon, and in the directiou>' for apprnaching San Frnnc·.i8co, WI' lrnve 
heretofore ac1visec1 ve!'sds approaching the Golden Gate at night and in thick weatlwr to kc>ep to tl1e :-:outhward 
of the South Farallon light. This ad dee has uow more ~ignificancc, aud 8hould lie follc>\\'l'<L "-ith Punta de 
los Reyes and the Faralloncs in sight, vessels bound in and running berween tlu1m slrnuh1 kc·Pp tl1c we8tcrn 
head of Los Heyes open on a N.:KE. collrse, coming nothing to the eaetward, until the ::'\orth and Sonth 
I<'arallones are in range, then bear away for the Golden Gate. Jn that po~ition the rock will bear SE., 
distaut 2:\- miles. Coming from the northwestward at nigl1t, Ycssel~ should not bring the South 1''arallon 
light to bear anything east of SE. by E., which will clear the rock by two miles, and the North Faralloucs 
by one mile. 

Southwest of the line passing t11rough
0 

the Farallones and Noonday rock, tho 100-fathom eurve is only 
four mile!> distant, and the 50-fathom curve only two miles, witl1 very irregular hottnm. 

Notice of the ledge was first made known in April, 18GO, it 11aving hceu discovPrccl on the 13th of' 
:M:arch. 'l'he weather was calm, and thP pilot boat, drifting with the current., wa" fi~hing off tlH' l'lorth 
l~aralloncs in 40 fathoms water. Suddenly the line slackened, and the depth rapid!~- decreasecl to tf'n, arn1 
finally to nine fathoms, when it increased 1tgain to the first depth. No other examination was ma<le, a~ the 
boarding boat was fishing some miles distant. The North :F'arallones bore E. hy S. at an e,;timated 1li"tancc 

of five miles; the single range taken was unaYailablc for plotting. 
On the 2d of January, 1863, the clipper ship Noonday, dmwing 21 foet of water, struck twice npon 

the isolated rock forming the apex of the )edge; passed over it, and within an hour ~unk iu 40 fathoms of 
water. At the time of her striking the weather was clear, sea smooth, hut with a very lieavy 8 ""11 from the 
northwest, and the wind from the northwest carrying her tow·ard:> thu Gulden Gate, nhont 9 or 10 knots au 

42 c 8 
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hour, with everything set. The tiue was three hours past tl1e higher high water of the day, and 3.1 feet 
above the pLme of refeorf'uce, wl1ich is the mean of the lower low waters. The heigl1t of the 11igher high 

water of that day was slightl.r greater tlian the average of the higher high waters. She reported the rock 
eight. mil"' from the Xortli Farallo1~cs, which bore E. by S. 2 S. 

On the 29th of .January the position of this dauger was first accurately determined by the Coast 
Survey, and notice thereof immedia1cly published. 

NEW SHOAL OFF SAN FRA~CISCO ENTllANCE. 

It is reported, .Tanuary, 1863, that a shoal ha::i been <liscovere<l ab011t 80 miles Routhwest from the 
Soutl1enst :Farallon. It iB ~aid to have but from frrn to Sl'Ven fathoms of water upon it, and lie~ directly in 
the track of vessels bound into San Francisco. Its approximate geographical position from the above 
data is: 

o I 
I .. rttitude ______ ........ _ ... _ . _ . __ . __ . __ . _ - _ ....... _ ........ __ . . . :l7 06 north. 

Longitude .. _ . __ .. _ . _ ...... _ ........•..•.................... - - . 124 22 west. 

SHOAL IN TIIE PACIFIC, OFF TIIE CALIFORNIA COAST. 

In latitude 37° 25' north, and longitude 137° 30' west, rocks arc reported having but from three 
to fivp fathoms of water upon them. This information was obtained in 1855, anJ failing to ascertain anythillg 

more concerniug it, is now published to call attention and invite further examination. 

POINT TOUALES AND TOM ALES BAY. 

Northward of I'unta de 1os Reyes we find a long reach of broad white sand beach, backed by sand 
dunes, an<l extending in a N. i E. direction about 12 miles, curving to the northwest, and changing to a high 
precipitous coast running to Point Tomall's, which bears N. by ,Y. 15 miles from Los Reyes. Three· 
£1uarter~ of a mile before reaching the point, a rocky islet 80 feet in height is seen close in shore. Eight 
miles aboYe Point R('yps is the opening to an estero, the north point of which is low an<l sandy. The wirlr,r 

arm runs one mile towards tl1e hl'ad of the western branch of the Estem de Limantour, and little more 
than that distance from it. The other arm runs nearly a mile and a half to the northwestward. The ridge 
forming 'Tomalcs Point and the western shore of Tamales bay is the northen1 extremity of that starting 
from Duxbury Point. About 4;j: miles from the point the ridge is 673 feet high, with slightly lower ground 
a few miles south. It is where tlie sand dunes strike this ridge tliat the coast cl1auges its character; 
thence to the point it is bold and rocky, with breakers about one-tl1ird of a mile off the point, and on the 
prolongation of the ridge, which averages less than tliree-quartern of a mile in Lreauth for the last four miles. 

The b.ay of Tomales extends from Tamales Point SE. if E. for 12i miles, with an everage width of 
scven-eigl1ths of a mile. The entrance is narrow, and obstructed by a bar having a depth of 10 feet, between 
sandy lumps of sevren feet. '!'he bar lies nearly half a mile east of the extreme point, and 400 yards from 
the bluffs. It is exposed to thl' full force of the northwest swell, and with the least swell from seaward it 
breaks acro&s the whole entrance. For two or three miles this bay is contracted, but has a narrow, deep 
channel close under the western shore. :Four miles within the point lies a small i8land near the middle of 
tl1e bay; beyond it tli(' i1q1t.h of water becomes more regular. Its shores are becoming thickly settlec], and 
trade in agricultural products has increased so much that a small .steamer has been put upon the route to San 
Francisco. 

In 1852 the ship Oxford, after getting on the rocks outside of Tamales ridge, was deserted, floated off, 
drifted into the bay over the bar with the flood tide, grounded on the flats, and at the following high water 
:floated off again; but no onp being aboard, she again drifted on the flats and lay inside of Sand Point for 
some years.. 

In February, 1857, the waters of the bay cl1anged to a deep purple color, and the fish died in such 
great numbers that the beacheR aml water were covered with them. 

This bay was known as Port Juan Francisco by the Spaniards when Vancouver visited the coast 
in 1792. 

In old Mexican grants it is called Tamales, and sometimes Tomales. The old Californians invariably 
pronounce it like the former. 

Be1cher enoneously designates it as a part of Bodega bay. 
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'l'he Russians have a chart of it. 
De Mofras calls it the Estero .Americano, which i8 another body of water emptying into J3od('ga bay. 

He calls Point Tomales Point Bodega. 
The topograpl1y of its entrance was executed by the Coast Survey in 1853. _A rna.p of the whole bay 

was published in 1861. 

DODEGA HEAD. 

This point lies N.NW.18 miles from Los Reyes, and forms the northern point of Bodega bay, comidering 
'I'omalcs Point the southern. The liead is two or three hundred feet 11igh, with a sliglitly rounding summit, 
and continue~ of nearly the same height for a mile or two northward, where it changPs to a broad sand beach 
witl1 low country near, but high hill~ in the back ground. The face of the larnl about here begins to change 
from its uniform \\•ant of trees to hill:' partially covereil. It has been frequently held out as a warning not 
to miRtake Bodega Head for Punta de los Heyes, but there exists no reasonable ground for raising a question 
on this subject, although navigators, who have lost or jeopm·dized vessels, offer as an excuse the great 
similarity of the coast and headlands to those near the Golden Gate. \Ye have never been ablc> to tletect it. 
The highest part of thP head is about 265 fret above the ocean. From an examination of this section we 
believe that it is the continuation of the Tomales ridge. 

The geographical position of the Coast Survey station on th~ head is : 

0 I ti 

Latitude, ..•..•...•••...••.•• , ... , • • . , ......• , . . . . . . . . . . . . 38 18 20.0 nortl1. 
Longitude ...............•..•••..•.....•..• , .......•.• , . . . . . 123 02 47 .2 west. 

h. m. s. 
Or, in time ...........•.................•................ _ .. s 12 11.1. 

This station is one mile from the southern extremity of the point. 

The magnetic variation observed near the mouth of the Estero .Americano, in July, lSGO, was 16° 19'.1 
east. The pre8ent yearly increase is 11

• 

The Hussians called this head Cape Ilomanzoff. 

BODEGA BAY. 

From Tamales Point to Bodega Head thl' course is X\\'. ~ \V., and the distance 4]l miles. The averagl' 
width of the lmy to the eaRhrnrd of thP above line is lif mile, with the shore running nearly a parallel course. 
It is bordered by numerous rocks, is abrupt, and reacbcR a height of 594 fret 1L'8S than a mill' inland. The 
anchorage lies between the head and the mouth of the Estero Americano, (cnllL'<l Avatclrn hy thl' H1rnsiaus,) 
which lies E. 16° N., ::!;} miles from the hmd. One milt' wt~st of the estcro a low, narrow rnn<l Fpit 1! mile 
long, and covered with bushes, stretches towards the head, within onP hundr('d yards of it, where a passage 
exists for the waters of the extensive lagoon north of the sa.nd spit, haviug small and intricate eha11nels, but 
almost destitute of water at low tides. 'l'hc anchorage is half a mile outside of tl1is passag1» and about 
N. rr E. of t11c rocky islet, in five or six fathoms, hard bottom of coarse sand and small patches of day. It 
is protected hy the head and the low rocky islet and reef, about thrce-qnartcrF of a mile off the sontl11?ast facp, 
from the foll force of the northwest swell, which genc:rnlly rolls in dis'l.greeably in the open 1mrt of tl1e bay 
if the weather is heavy. The reef is densely covered with kelp. and the breakers usually indicate its poi<ition. 
Between the islet ancl the head there is a narrow 4~-fatliom JHlR~agc opl'ning dirPc-tly upon the anchorage· 
In coming from the northwest in rnmmer thi~ chanuel is available; but in beating out it is too contraett•d to 
be safe. During the winter season it is necessary to anchor well out, to be ready to slip and run, as the 

sea-room is very contracted and the swell heavy. Some vessels have ridden out hea\·y southea,;ters, but 
several have been lost. In beating out, the only danger is the reef off the head. 

On account of the general depression of the coast hillR behind Bodega bay, to abont .500 or 600 fort eleva
tion, and the valley in which the Estero Americano lies being perpendicular to the eoast line. the summer winds 
draw in towards the Petaluma valley with great force. The trunks of tl1c oak tre<·s rise straitrht for about 
10 feet, then bend almost at right angles, without a branch for 10 or 15 feet, and t('rminate in a clump of 
branches all dragged out by the force of the wind. Fogs am found drawing in eooncr and more frequently 

than upon any other part of the coast. 
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The country in the vicinity of the hay is very productive, both in the v:illeys and upon the l1ills. The 
produce i~ placed in lightere at the "port" or cmLarcadcro, about one mile within the lagoon, and carried by 
the current to the and1oragc. 

A fine tract of agricultural conn try stretches Lc11iu<l the coast liills, exten<ling from Russictn River valley 
to Petaluma creek, liy whid1 elwnuel tlie produce of this region foHls its way to San :Francisco. 

The eecondary astronomical station of the Coast Survey was upon the western end of the sand spit; 
its geographical po~itio11 is : 

c J JI 

Latitude .........• 38 18 20.6 north. 
Longitude ..................•.............................. 123 02 17.4. west. 

h. m. .. 
Or, in time .........................•.................•.... 8 12 09.2. 

Tides.-The corrPckd e~tahlishmcnt, or mean interval between tlie time of the moon's transit and the 
time of high water, is Xlh. XYIIm., and the difference between tl1e greatest and least interval" iR 111. 54m. 
'l'he mean ri8e arnl fall of tide~ is 3.6 foet; of spring tides, 4.7 foet; and of neap tides, 'd.7 feet. The mean 
duration of the flood is Gll.. Elm., anrl of the ebli 5ll. 59m. 

To find the times of higl1 and low waters, fir:;t compute them for San Francisco, anrl from the numbers 
thus obtained subtract 49 minutes for Bodega bay. 

Bodega bay was discovered l1y Hcccta and Bodega in 1775, and place<l in latitude 38° 18' north.' 
It was partially exami1wd l1y l\fr. Vnget, umler Vancouver's direction, in 1792. 

In 1812, by permission of the Spanish go»ernor of California, it was occupied by the Russian American 
Company, who aftcrwanls refused to give it up, and retained i1ossession until 1841. They erected two large 
wooden house~ under the bluff, at the entrance to the lagoon ; hut these buildings were in ruins at the time of our 
visit in 1853. A n:cPnt Hussian work ( 1848) says: '"l'l1c bay of Bodega (Tuliatrelivo) was fully described 
in 1819, by Captain llagemeister. It is similar to the port of Trinidad, in being convenient only during the 
summer, when the northwest wind~ blow along the coast; at any other season it is dangerous. Both its 
indentations within the N"\Y. and SE. headlands arc shallow and contracted, and therefore it is necessary to 
anchor in tlie open rualhitP:ul." 

In 183!.l, under Bclcher's orders, Kellett commenced the survey of Bodega, in the schooner Starling, and 
was soon after joined by the Sulphur. 

T1ic lirw rif cqital magnetic variation of 1G 0 east crosses the coast line of Bodega bay in latitude 38° 15', 
and in latitude 38° 06' crosses tlw 1:2.tth degree of longitude. This is for January, 1859. The line moves 
southward about a mile and a half annually. 

Fort Ross.-'l'he rocky, contracted, and unsafe anchorage off this place is .N\V. ~ N. from Los Reyes, 
distance :J:! rnill'f', and 15 miles from Bullt-ga Head. The large white buildings of the Russians on the rising 
ground, and about 100 feet above the sea, arc the only marks for making it, and the shore is so steep and 
guar<lr~a hy rocks and reef,; as to render approach dangerous. 

No trade is now carried on here. 
The aprroximatc gcogmpical position is : 

Latitude. . . . . . . . . . . . . . . . . . . . . . . ............................. . 0 ' :38 30 north. 
Longitude .... - . - _ .. _ .... __ ..............••.........•......... 122 13 west. 

On some charts it is erroneously plac!,d in Bodrga bay, with a large river runniug from the northward into 
the bay. Belcher Elates it to be 30 miles north of Bodega. 

The ,;hore lwtween Bod<'ga lfoail and Fort Uo;,1s cnrves slightly to the eastward of the line joining the 
two places. Sane.I dunes commence 1 ~ mile from the soutl1crn point of the liead, anrl extend 2~ miles to the 
mouth of a small stream called Salmon creek; these duues are bordered by a broad sand beach. Nine and 
a half miles from the bead the S,1m:ia11sl"a of the Hussians empties into the sea, breaking through the coast 
hills that here reach an elevation of 2,200 feet. During the summer months a dry bar f'urms completely across 
the mouth of the river, so tbat the travel along the coast passes over it. It requires heavy rains to break 
through it, and :forms again after a few weeks of dry weather. During the summer the lied is dry above 
Healdsburg, 30 miles from the mouth, and can be forded in several places in that distance. Before 
breaking through the coast hills it comes from the northward through a broad, fertile valley. The 
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arroyos ancl streams opening into the Hussian river near the coast arc filled with a very dPuse growth of 
heavy redwood; and in 1860 a tram road was being graded along the coa·1t to the lagoon iiisidc of Bodega 
Head to carry the lumlH!T from the mill 011 the river . 

. From Hoss mountain, 2,1!)8 feet in height, we hnvc fre<1uently watched tl1e discolored water of th(: river 
workillg along close inshore to the northward, and never to thl: south. The fi~hermcn experience the same 
eddy curn~nt. 

'l'l1is stream is usually known as "Hussian river." De Mofras calls it the San Sebastian. 
Nortl1ward of this river again commence tl1e higl1 coast hillR, eon:red with timber, which gradually ap

proaches the coast, and reaches it about half way to Fort Hoss. The Hussian vessels used this as a dis
tinctive mark for making that anchorage. "\Yhere the timber commences to skirt the coast a bold B)lUl' of the 
mountains comes directly upon the Rea. .At Fort ItosR there is a small extf'.nt of opPn, cultivated ground, 
morlerately low, but backed by the high wooded country. The coast and coast hills to the northward are 
mostly coven'<l with den~e fore8ts of immense redwood, pine, and a tl1ick undergrowth. At one of tlie Coast 
Survey mountain stations over 40 trees were cut down that measured from 5& feet in diameter (i<pruc<·) to 8~ 
feet (redwood). 

'l'wo miles ahnve Fort Hqss is a small coutract<·d anchorage, called Timber COYle, whcrf' a great deal of 
lumber is saw<>d, and carried by coasters to San Frm1cisco. 

Eight miles above Ross is another contracted and10rage, muler Salt Point, where coasters load lumber . 
. From Fort Hoss to Punta de Arena the coast is a1mo5t straight, running K"\V. by "\V. :f "\V. for ::n miles. 

It is compact and abrupt the whole distance, covered with trees to the water's edge, and backed by an un
broken ridge of bills about 2,000 feet higl1, and wootled to their summits. 

liaven'.s anclwragc.-About 24 miles northwestward along the coast from }"ort Hoss i~ a contra~ted an
chorage under high precipitous rocky islets, with a short stretch of beach on the rnnin, nffordi11g a boat landing. 
'l'bere is a prokction, when anehorecl close in, againRt heavy northwest weatlu'r; but it would br very diffi
cult to recognize the locality unlees the position of a YCl:'8cl approaching it were accurately determined. 

On the top of the bluff, at the north side of a small gull<>y, a secondary astronomical station of the Coast 
Survey was cstabfo;he<l in 18.:i3. Its geographical po8ition is: 

0 I II 

Latitude ..........•.....•................................. :JS 47 58.0 north. 
Longitude. . . . . .................... _ ..................•... 123 34 00.8 we~t. 

h. m. s. 
Or, in time _ ..... _ .. __ ....... _ .... __ ... __ ........ _ ....... . 8 14 lG.0. 

Northward of this anchorage high bold rocks line tlw coast for four or five miles. They are generally 
known as ".Fishing Rocks." 

A few miles south nf this anchorage is tlie mouth of il1l' "\Yalal1a river, 01wn iu the rainy Reawn, but 
having a dry bar in summer. It rises south of Fort Ross, behind the fir~t range of roast hill~. Oue of the 
Coast Survey stations on the north side of the river, and three or four milee from the eoast, has an elevation 
of 2,192 feet, and this may be taken as the general height of this coast range. 

POINT ARE~A. 

Thi~ i8 tl1e first prominent headlaurl north of I,os Reyes, from which it hears N"\Y. ! \Y., distant 67 miles. 
Approached either from the northward or southward it presents a long level plateau, stret<:'hing out about two 
mill's west of the highhlnds, and terminating in a perpendicular bluff that averages about 200 feet in ]H'ight, 
except the extreme northwest prnt, which iR comp,~rativdy low, partially covPred with ~and, and destitut(• of 
trees for some distance inland. \Yhen seen from the southward, with the rnn shining u1>on the face of the 
bluff, it shows remarkably white for the length of two miles. In fact no poiut upon the coa;t _pre~cnts rnd1 

a bright appearance, or such uniform vertical bluffs, composed of hard rocks, twistPd and distqrtcd into many 
plications. Hold water is found close off the point, outside the kelp, which, ~tretd1ing stro11gly to tL•· south
ward, shows the set and comparative strcngtl1 of the eurn•nt. I11 October, 18.:i7, we judged it to he nmning 
at. the rate of not less than two miles an hour. In July, 185~, the com1rntcd di~tanecB l)('t\\"eeu the astro

nomical stations, compared witl1 the indications of 11fasscy's patent log, showed a current of from one to two 

miles, running along the coast to the southward. 
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About two miles southward of the point a small contracted valley opens upon the sl1ore, and off it is an 
anchorage for small vesselR, moderately well protected from tl1e northwest swe1\, but open to the 11ouihwest. 
Several schoonns have' gone aehore lwrP. A large hr·d of kelp lies off the anchorage. 

About a mile arnl a half K. by "\V. from the point are s<0veral rocks ~bowing jm<t above water, and upon 
which tlw least Hwcll breaks. 'l'hf'~e wt,re notke<l by Vaneouvt'r in October, 1793. "\Yhen one mile broad 
off A1·ena a high, sharp pinnaclf' rock shmYs well out from tl1e short' on the horizon to the southward, with 
some rocky islets inside, and breakers well out beyond the pinnaclP rock, yet northward of it; but their dis
tances from sl1ore arc prnhaLly not so much a;; a mile. 

The approximate geographical position of Punta de Arena is : 

0 I 

Latitmfo........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 38 57 north. 
Longitude ... _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 123 45 west. 

A reeommendatiou has been made for a ligltt-hou,.c u11on this point, because it is much needed by thl' 
mail arnl co&sting st»amer~ and sailing vessels. 

The appearance of this and other parts of the coast induced Sir Francis Drake to call the laud New 
Albion, whilst the same appearance and sandy line to the northward of it doubtlesA led the Spaniards to 
designate it La Punta de Arena. It suggests au inquiry concerning the numerous Cape Blancas tliat arc 
found in tl1eir voyages arnl maps. 

A view of Punta de Arena is given on the Coast Survey sheet of 1853. 
'l'en miles above Point Arena is a small stream called the Nevarro, upon which is a lumber mill. Arti

cles floating from this river are found on the coast to tl1e northward of it. 
Albi011 river.-}'rom Point Arena the first point to the northwestward is 24 miles distant, and bearing 

N"\Y. by N. n ~. After passing Arena the coast trends to the eastwai·d of north, and for six miles presents a 
low shore-line with sand beach, changing suddenly to a straight, high bluff shore with a few trees, and hacked 
within lialf a mile by hilb of 2,000 feet, covered to their summits with wood. Sixteen and a half miles 
from Arena iE the mouth oftlie Albion river. a very small stream, with the barest apology for 11 harbor at its 
mouth. A R:rw-mill upon this strf'am inducPR coastern to obtain freigl1ts here, hut a grt'.at rnnny of those 
tradiug have been lost. In 1853 the Coast Surveying steamer Active passed in, but broke her anchor on 
the rocky hottom. 

1ffcndocino bay.-'I'weuty and a half miles from Arena, nnd four above Albion river, is a contracted 

inilcntation called )lendocino bay, avaiiable for a few vessels in summer, but dangerous in winter. The 
northern and !'Outhern points are about thr<>e-qnarters of a mile apart, and the eastern l'hore retreats nearly 
lmlf a mile. At the southern head are several small rocks, and one large islet surrounded by rocks, off which 
arc heavy hrmkers. 1\Iidway lictween the 11eads is a small reef upon >vhich the fea breaks heavily, with very 
litt k swell. I )eep water iR found close around this reef. Off the northern head is very bold water close to it. 

Into the northeast part of the bay enters the river ]\'oyon, or Rio Grande, between two and three hundred 
yard~ widl', with a good cbann1,J on the soutl1ern side, a broad sand flat on the northern, and a bar at the mouth 
with hut a fow feet of water, and upon which it always breaks. The eastern shore is bold and rocky. In the 
Foutlwa~thu p:ut i~ a sand beach, ·with a reef extending from ito centre. 

'l'lw Lay form;; ~o sliglit an indentation in the coast-line that it is difficult to find without acquaintance 
with ib minutest peCllliarities, as there arc no prominent marks by which to determine it. The north head is 
a tablr> bluff about 60 foet high, and c1e~titute of trees to the northward and some distance inshore. The 
south bluff is likcwioe lleotituk of trees, but more irregular in outline than the other. V cssels bound for it in 
Bummer work a littl;· to windward; tl1en nm boldly in towards the north point, upon which the houses become 
recognized, keep a~ close :rn 1iosRible along the shore, gradually decreasing the distance to 100 yards just off 

the south end of the point in G fatl10111~, run on about 150 yards past the point, head np handsomeJy, and 
anchor in 5 or 6 fathoms hard bottom. It is a bad berth in summer, and in winter a ve~sel must anchor far 
enough out to be able to slip her cable and go to sea upon the first appearance of a eoutheaster. Several 
vessels have been driven ashore liere. 

An exten8ive saw-mill i~ located on the north side of the river, some distance up; formerly (1853) it was 

on the north head, and a stationary engine was placed near the mouth of the river to draw loaded cars up the 
inclined plane, whence they were drawn to the mill. 'l'he lumber was slid down chutes into large scows, and 
carried to the anchorage. 
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The place is now sometimes called :Mcip:gsvillc; formerly it was :Mendocino City. 
The seconJary astronomical station of the Coa>t Survey is on the north head, and its gcograpl1ical 

position-

0 I " Latitude ......•................. - ....... -•................ 39 18 OG.l north. 
Longitude ............ - .....••.•.......................... 123 47 25.6 west. 

h m S~ 

Or, in time ......... _ ........... : ......................... - s 15 09.7. 

The computed magnetic Yariation, 16° 35' E., July, 1857; increasing about l' yearly. 
A view of the vicinity of J\fendoc-ino b11y i~ given in the Uoast Survey reconnaissance sheet of 1853. 
From the point ju~t north of l\lendocino bay, (the first one made from Arena,) the f'hore runs nearly 

straight for 28 miles N. by "\V. 1 "\V., being- low and bounded by rocks for 12 miles, when the back hilhi reach 
the water and present au almof't vertical front 2,000 feet in height. 

:Frnru the deepest part of the bight the general trend of the coast to Cape llfendocino is Kl\'. if IY., and 
distance 45 miles, and for the whole of tl1is distancP it is particularly bold and forbidding, the range of hills 
running· parallel to the shore and ri8ing dirPctly from it. It. has lieen found impos~ible to travel along thiis 
stretch of seaboard; and the trail turns well into the interior vallPys. 

}'or J anua.ry, 1859, the liue of equal magnetic Yariat.iou of 17° east cros8e~ the coast-line in latitude 
39 ° 58', and in latitude 39° 48' crosses the 125° of longitude. This line moves southward about a mile and a 
half annually. 

lSHELTER COVE. 

From tlie compact shore above described a plateau, destitute of wood, and being from GO to 300 feet in 
height, makes ~quare out just above latitude 40" N. for a distance of half a mile, affording an anchorage from 
northwest winds, and may, perliaps, be regarded as a harbor of refuge for small coasters which have expe
rienced heavy weatl1er off C:ipe J\frndocino, and are shorL of wood arnl water, both of which may Le obtained 
here from one or two gulches opening upon the sea. 

From Point Arena it bears N"\Y. by N. 1" :X., distant 65 miles. The whole sea-face of the bluff is 
bounded by thousands of rocks above and below water, and ves:>els corning from tl1e north for shdtr'r rnu~L 
give it a wide berth, rounding it within one-third of a mile, and anchoring in 5 fathoms, hard bottom, about 
one-third of a mile from shore. In this position fresh water comes down a ravine bearing about north, and an 
Indian village existed in 1853 at the bottom of the wooded ravine, a little further to the eastwanl. 'l'here is 
always a swell here, and boat landiug may not be very easy. 

The secondary astronomical station of the Coast Survey was on the soutbeaot part of tl1e bluff, about 
60 feet above tl1e sea. Its geographical position is: 

0 ! if 

Latitude ....•.....•..........................• _ . . . . . . . . . . . . 40 0 l 13. 7 north. 
!,,ongitude .... _ .......•.•...........•.... _ ....•. _ ... _.. . . . . . 124 03 02.9 west. 

h. "'· •. 
Or, in time ... - .. ···-······ ...... ····················-······ 8 16 12.2. 

The computed magnetic variation, 17° 02' east. in July, 18-57; increasing about l' yearly. 
Upon old Spanish charts a point in this vicinity is dcBigmi.ted Point Delgado, doubtless referring to it. 
La Perouse. 1787, calls it Punta del Gada . 
.A hydrographic sketch of Shelter co\'e accompanied the Coast Survey Report for 1854. 

PUNTA GORDA 

Is 17 miles NW. by W. k W. from Shelter cove, and, as its name implies, is a large, bold, rounding 
point. Half a mile off it lies a large rocky islet, with rocks close inshore, north of the point. :FJ'Om Pu~ta 
de .Arena it bears NW. if N., distant 81 miles, and the line passing tangent to Punta Gorda runs one mile 

outside of Cape Mendocino. 
La Perouse calls Cape Fortunas Punta Gorda. 
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CAPE MENDOCINO 

Is 93 miles NIY. H X. from Punta de Arena. Here the range of coast 11ills from the southward appears 
to meet a range coming from the ea.-tward, forming a mountainons headland of about 3,000 feet high, whic11 is 
the weHtern limit of the northwest trend of this section of the coast. 

The approximate geogra1Jhical J>Of'ition of the cape is: 
O I 

I.atituc1c...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 25 nortl1. 
Longitu<lc ................................... _ ... _ ....... _. _... 124 22 west. 

A primary sea-coast light is especially nec<lecl at this cape, because it jg the point wliere tl1e coast takes 
its great change of direction from northwest to nearly north. 

About t!Hec miles broad off the cape lies a reef, just under water, kno-wn as Blu11t's rocl.:.s, or reef, 
upon which the ~ca gl~ncrally brPaks. Thi:; reef was noticed by Vancouver as being about one league off 
shore.-(\" ol. 1. page 1 !!::>.) Half way between it and the cape, ancl a little to the southward, is a sunken 
rock whicl• has been t1i8coverccl within the la~t two or three years, but not yet accurately located. It is 
called Fauntleroy's rock. Steamers have passecl dangerously near it, aucl in 1857 it was distinctly seen 
almost under tbe wheel of the steamship Commodore. Vessels can, perhap~. paRR over it in smooth weatl1er, 
but with a heavy sea the water must break. 

Such was our description of this rock in 1858. 
In ,January, lSGO, the steamship Kortherner struck upon it. 'The w0ather was slightly hazy; long, 

large groun<l-;;well from the northwest, no wind, ancl low tide. She was bomul up the coast, and going over 
10 knots per hour. As her bo"' sunk in tl1e h'ough of the; sea a very slight j:ir was folt fm·ward, exciting no 
alarm among the uninitiated. The pumps were immediately Eounded, and the sl1ip found to be making water 
very fast. She heatlet1 for llurnbolclt, hut was beached uorth of Cape Fortunas, and went to pieces in a 
heavy southw<'Rt blow that sprang up. 

To the southwanl, and imrne<liately off the pitch of the cape, lie numerous rocks and rocky islets, the 
latter being large nncl high, with a peculiar pyramidal or sugar-loaf appearance. None of them seem to be 
morl' tl1a11 half a mile from tlw Hliorc, ,_.bich i1' almo~t I"'''l'PIH1icul:tr arnl cle"titutc of a Lead1. 

The face of the cape i~ very stPPp, rock;', and worn. Above this the general aJ>pcarnuce is rolling, and 
the surface covered with tim her. The pyramidal islets off it are very readily distinguished iu approaching 
from the north or south. 

A view of the cape is given on the Coast Survey rcconnaiRsance sheet of 1853. 
}'rom Cape Mendocino the following ai·e the bearings and distances to headlands to the northward : 
Trinidad Head, north, 30 miles. 
Ite<lding's rock, K !I W ., 56 miles. 
Cre~cc11t City ligl1t-house, N. by IV., 70,! miles. 
Capl' Orforcl, or Blanco, N. by IV. ~ IV., 14;) miles. 
The extent of shore-line from Point Boneta to Cape l\Iendocino is about 224 miles. 
1t i:.; µ;encrnlly stated that Juan Rodriguez Cahrillo named tl1is cape in honor of Dou Antonio de 

l\lemloza, the vic<•roy of l\lcxicn; but the highest latitude he reached was l'nnta de lot1 RcyeH, to which 
he in reality applied that name. It iH quite probable t11at unde1· the lee of the rocks off this cape }'errelo, 
the pilot am] succcswr of Cabrillo, anclwrccl on the last of February, 154:3, and named it Caho de :Fortnnas, 
(Cape of Peril:.:,) although he plan~s hiH position in latitude 430. The next day lie may have been off 
Trini<lad He:ul cxpcrh·ueing heavy northerly weather, and his observations might have placed him in 
latitt1<lc 4"1°, but with hi,i YC>:<>1e1~. acl v1•r;,p currents, and a dead beat to windward, he coulcl not have made a 
degreP of latitude in n clay. Herc lie turned Lack, passed the Golden Gate on l\farc.h 3, and reached the 
island of Santa Cruz on thP 5tl1. It iH utterly impo;,sible that with hi:; small crazy vessels he could make 
800 miles (the distance from latitude 440 to Santa Cruz) in four days. 

Seven miles soutl1 of .l\Iendocino a small stream called the )fattole empties. Upon the sides of the bills 
in lower lfattolc, and not above a mik from the l'acific, coal oil spTings were discovered in 18G1. Along 
the course of this stream arc numerous bottom lantls under cultivation. 

CAPE FORTUNAS, Oil. FALSE ME~DOCINO 

Lies nortl1ward of Cape .llfendocino, di,-tant five or six miles, and is another bold spur of mountainous 
headland, similar and almost as l1igh as that cape. Between the two the shore recedes sliglitly, is depressed, 
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anll fonns a bt>ach rr-eei,·ing- a l'mall ptn.,1111 cal11'c1 HPar or :l[r·fln11al<1's cn•\·k, l'Oming dmY11 tl1rrn1.!!·h a Harrow 

vallr·y or g-nlch. Off thio< c:1pe lit: i'1T1,rnl rocky i.-J"t" ]ll'f'i'<·11ting th1· "anw p1·r-11liariti1·" a.; tlio:<r· ,,ff :1I1·11rluC'iHn. 
'l'hcre i~ no L<"ntl1 nt the hn"· nf thi: 11lrnosl ]'<'l'JH'llflienlar ..,,.,t f!H·1·. 

'f!H' ,·ieinity Ill' tlH'l'I' l"''"~lan<l.< !'<•rt11i1ily tlf'"''"'''' a rli·taili·1: li.nln•grnpl1ie :rllfl 1upograpl1it"al Hll'\'('~·· 

It is rq1or1<'il 1l1at tlH' cnm1r1ingl' htY\' lw"n olrtain('d \\'I'll to thr "i·l"twar1l of the <'<lJ•''; ,Jwn1d .;ud1 pr<1Ye 

cOlTPCt, th<' fact will lH· of impmta1H·1· to n>.•.;f'l.;, !'Pjl<'eially Pt<·Hlll<'l'P, limrnil north nr ponth, wlicn m:ar th<0 

coast a1111 1,nvdopr·d in fog. '" it "·rn1lrl !'11aLh· th1·m t" jutlg•· l!f th1·i1· l'""iti•Jll all<l cli:111gr· tlwir enur,:e. 

Afl('r p:1,:,:ing· it the ~hon· diaugf·" to a ,:trai~ht. low, •m1dy l1!'>H"lt. witl1 Yallr·y,: runnin;c: rnm•· di.,t;rne0 

inland. 

\Ye lwn• Y!•ntnl'ecl to enll thi,: h1·ac1lanrl C:q1<' Forturn1,:, to av11id tliP n·peti1ion of ::'lfrmlucino, and to 
commemorate Fcrr..lo's di.-con:ri .. .-. 

La Peron~" e:ills tlii,: e:tp(' l'nnta Gonla. JI,. n·p•1rts H·1·iuf!· a lnr?·•· n1ka11n, in latit11c10 40'.J 4S', lmrnin~ 
yr•ry Lrit!.'hily. By rPfl'l'PllC<' to tbi,: drnrt it "onld :1ppr·ar tn ha,·r· J,..,,11 1wnr thi,: l•ie:ility nnd tl•i,:e to the 

shore. It wa,:, doulitieol', th1· b11r11ing· of \n1n11 upou !hi' ,:mrnnit nr face nf the mmmt:iin"; po~,:ilil_:· 011 the 
high p<'ak JO mile,: inlnrnl, awl now c11l!.-d ::'lfonnt ]'i•·n·i·. 

Ed rir,.r i,- a small ,;tn>:m1 with a htr at it,: rnnn111h. an'1 •li,:tant J .! milt•,: from Cal't' :lfr1ulneinn. It i,: 
Yf'ry contnlctcd a11d crooked, n·ct·iying thl' 'n_ttt·r~ (1f n g-rc<tt nvuiy ;--]ou~li:-:- Jll'ar ~t~ 1n< 1nt1i, a11d clrniui11g a 

most fortik valll'y, wl1icl1 i,: rapidly filling np witlr :-"1:l1·r-. 

An !'Xtl'n:<in, bu . ..:inl':-'i' i11 ,.:a]mo11 fi:-lwri!':i i>' c:trri<·il on 1H•ar tlH• mouth. 

'l'l1!' flr,.:t n·,.:,.:r•l tliat l'tlftTl'tl it was :l ,.:,J1nmll.T, i11 th1· ,.:pring nf lS.>O, \\·]11•11 searchiug f'.1r lI11u1li11lcJt 

Lay. She tlnnup<'rl rwer the lmr. •rliid1 i>' ~air1 t11 l1:fft· 11i1w frc·t of wat•·r 11pnn it at lii;:-11 ti11,·. The }ll(lian 

Hanm tor the rin·r iE 'Y1·t~-ot. It ri:'e>' hy two lt1·11<l:< ill aliont lati:urle :l~l' :JO', abont :30 mih•s from th1• 

e0<1.,t, aml mu;.; ll!':trly paralld with it. (ine lwail of :1 orn:ill lrraud1 call1·tl tlw Sunth furk i:.; 01tly fin· miks 

from tlH.1 r·oaot, 11 ,.:hort rli.-ta1tcr· oonth of Shl'lt<·r t'11\'t'. 

llC:\lHULDT l»A \'. 

'l'hr• e11tra11en to thiR bay lit'" 21 rnilrs from Sug:ir Loaf i~ld. nff Ca]H' :\f!'1H1oeinn; arn1 tl1e liar, K. hy 
B., 2:!~ mile,.: from l11unt'" rnckc. 'l'lw liar i" 1~ mik from th<' •·1tfrai1•·<· lwtWi"C'iJ tl1e snml point.;, or two 
miles from the f'outlnnft and liiglwn pnint of Ji,.,] Ulnff. \\'hich i,c the· ,.:r·<·n11tl ],]i,ff al1on1 Evl ri\'f'r. Jj)rn 

all tl1e bar rivers on this coast, it un<lPrµ:oe~ i1Tcµ:ular •·li~rnµ·•·"· dq)('udi,·µ: llli!l'lt up011 ti"• pn·,·aleun', iliffction, 

am1 ~tn·ng-th of tlw wiud. Early in lSGl it lion·. X\'L. rfo;ta111 1\rn mil1'P from ltl'd Bluff. and <tbnut half a 

mile from the bcadt of thr nnrtl1 spit. Titre<' nnd a half f;tlhom" Wl'rc found upon it, \Yith a \Yi11th of :250 
yar<ls het11'r•en the thn•l'·fothnm cmTes, i·eniining Hc;arly th1· rnnw "·ir.1tl1, all!l nmning- on a •nnthe:1:'t c11urse 

towanh the hlnff. bnt nppro:wlting· do"er to tllf' Itortl1 tlrnn tn tl1r· ;.;onth s11it. \Yl11·11 IH·t'l'l'<'ll tlw two, the 

clt'pth of water was iucrca~ed to 11 fathom,, snc1<1l'1tl:· :'l10ali11g to f11m fath"m" in,-irl<» Yr·e,<·1:-c b•pt t11c 

north spit within 150 to 250 ynrds on thP }lOrt hnnd for two or thn·1· mil"" aft<"l' P11t1·ri11g. ln th•• fall of 

1S!'i2 the lim wa~ r<0portl·d to have moYe<l to the nortlp1·:ml al1nut it..; 1•Jtti1 0 11·idtli, :rntl tlw ranges for 
going in, HS fail! U•Hn1 liy thP sm-ve:· of the prl'Yion~ ~-car, W<'r<' l'ntir!'ly u~dl'.'~. In !Le \\·inter of 
18£i3'-4 the bar cltang-<'<l much, and often rnddenly. In th<' Eprinf!: of is:;-t it was more th•rn it:i 

previous wi<lth to tlrn southwar<l of it:; position in 1S51, and the dPpth of wal<·r l1ad decreas<'t1, until iu 
.Jum' of that year, when 11·e erosei·d. it. wm; ovr•r lwlf a mile in Pxt1·ut, with only lG fed of watl'r at l1igh 
title. A haw spot then slwwed at tl1c lowe~t tides, \\r.I'i''''· of the end of tlll' soulh Rpit. "rl' ~aw in 

tlmt y<0ar a strange brig thump ovr·r tlll' north sarnl,.:, wl1il<' on the couri't' pn·~cribec1 b:-.· the sailing dir<'r·tiou" 

of 18;)1. In 1857 les:i than l:l foct at high ti<l<' could b,~ fonntl npou it, am1 it:< 1·xte11t. 11·a.; Y<'ry mu('h 

im·rr·as1,d. :Eventually R dePp and narrow elramwl will be cut tbronglt. About 1S;·i~2 a .3tP:nn·t11g was plnce1l 

upon the liay, and has· rendered the moHt cffieic·nt scrvicl' in determining tl1c drnngt'o of the l>ar. "'h1•u 

vessels are seen approachi11g the bar a flag is hoi>'t<•d on Re<l Bluff, :md the tug I!:'"'" oul tn tak1· tlwm in. 
If it is bn~aking so hC':ivily on the b<tr that she c:mnot gel through it, and it iH y0t prncticalil<' for the ,.,,sH·l 

to run in, she takes np a position and hoiHts her flag as a signal for the wssd to Meer fnr hPt'. ,c;;]l!' is 
inYahmblc in towing ont the deeply laden lumber vessels, as the sunnn<'r wi])(l>' blow din·etl:- in thl' chnnnd. 
In June, 1851, upon our first cutPring- this liay, WP found a brig, CT<'Pjlly lat~P11 with .-par~. w11itiug fur :m 
opport.nnit.y to get out. ShP had made l:'PV<'ral at!L•mpts to Lcat throngh the then n:1rrnw el1:111ul'l, liut ahrnys 
foiled, aui! had in this mn11ncr occnpic<l 31 <lays. \Ve li:n-r' laid 1-l•<lays off the e11tra11cc, awl paescd in when 
the water was breaking on the bar. A preliminary chart of thP r•ntrancP to II umholrlt hay was i,;~ur~d from 

4;1 G S 
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t11c Const Smvt')' Office in lSiil. It was sub~equently resurveyed, and the chart of 1858 showfl that the 
bar was 1 ~ mil" from tlic· higlH'~t part of Hl'<l Dluff, which bon• E. hy S. ~ S. It then had a <le1)th of 3J 
fathonh', mH1 a wit1th of (iCJO yard." l>Nwc<'n the• thrP(!-fathom lines. North nncl south breakers marked as 
uBual the Lrnmda1-i<-~ of the durnnel, which rnn strnight and close to 111e south ~})it. 

ln April, 1s.-,!l, we rt'l'f'in•c1 tlIC"D,!lowing iBfornwtion i111·rgnnl to it, fnn11 one wliu waH with us thPn>in 1851 
all(l 1854: "The· bar i:< nuw a mile south of wl1<:re it was iu 185·1, three-quarters of a mile: north of where 
it wa>' laot winter, and lrns fiyc fotl10ms t111on it. All the north iioiut of the entrance is w:.uilted away, 
including the• small l:tgoou on the inner sidl•." 

Tlic he,,t :uh·icc \IT ean offer in regard to entering the bny i~ to wait for the tng. 
In 18Gl tlw ~tr·am,.;l1ip Columbia wa" Jetaiuer1 in ihe bay "ix cby~ l>y unu~w1lly heavy wcatl1n; at thn 

same ti mP a lmnbcr-Lukn banpu• was unahll' to cross tlw lmr for 25 days. The fir8t i·eportccl caHe of a.uy 
vessel !wing ~r.rmk by ligl1t11ing on thi" coast liappeuctl at llumliolclt, Fcbnmry 2;,, 18Gl. 

:From experiments made in 1854, we found· the ebb curreut to run 3 mileB per hour, with a maximum 
velocity Letween 4 ancl ;) milci:<. 

llU~IlJOLDT BAY LIGHT-HOUSE. 

Thi~ Luilcling iH 1·1Tdr·tl Oil the north f'pit, thrPe-qnartcrf' of a mile mnth of tlic entrance, and about 
michrny Letm'cu the• bay autl 8ea ~hores. It consi:;ts of :t keeper'f' dwelling, of one and a half story, with a 
tower ri;-ing 2 l fret above the roof from tlcP centre; l1oth lwing plaBtcreil aur1 whitewaol1ed, and surmounted 
by an iron lantern painted 1·ec1. Tht: light is a fixed wlLitl' Tight of the fourth orcler of the :<y,;tem uf l'res11el, 
and illumillntes the entire horizon. It is ulevateJ 53 foet above high W[lter sprit1g tiile8, and shoulc1 be seen 
in cle[lr weather frnm a height of-

10 feet at a distance of 1:2 miles. 
20 feet at a distance of 131 rniles. 
30 feet at a dista.ncc of 14~ miles, 

Its gcograpltical po~itiou, as determined by the Coast Survey, i,; ; 

o f II 

Latitude. - - - . - . . . .... _ .............. _ . __ ........... _ .. _ . . . 40 4G 0:3.6 m1rtl1. 

Longitude ................................................. 124 12 21 W(•st. 

h. m. s. 
Or, in time ........•............... _ ................... _ .. . 8 16 4!.l.4. 

Magnetic vm·iation, 17~ OG' cast, in Jnly, 1853, increasing about l' yearly. 
'l'Le light, which is a secomlary sea-coast, was first exhibitc(l December 20, I S5G, and shows from 

smtset to sunri8e. 
A light on Heel Bluff, wl1ich is nearly 100 feet high, would always serve as a leading range, as tl1e tlag

~taff a11ll eusigu iilacetl there are now tlms usecl by the pilots. It would be distinguishable i·eadily at se:i, 
wht·n the pre~cnt one might be obscured by the mist hanging over the surf on the Leach. During the day 
the white buildi1igs woulcl be a capital mark ag:tinst the green l1ill:; and trees in the background. This vfow, 
now and formerly expre~setl, has been repeatedly and earnestly urged upon our attention by many captains, 
merchants, and tlw pilofa of Humboldt bay. 

A view of Red Bluff and tlH: hack hills is given ou the Coast Survey sheet of 1853. 
Tidcs.-The eoITected establbhment, or mean interval between the time of the moon's transit aud the 

time of high water, is XII!t. IIm., :mil the difference between the greatest and le.ast intervals is Ih. llm, 
The mean rise and fall of tides is 4.4 foct; of spring tides, 5.5 feet; and of neap tides, 3.5 feet. 'l'he mean 
duration of the flood is 6h. l!.Jm.; and of the ebb, 6/i. OOm. 

'l'lte greate:ot observed difference bdween the two low waters of one day was 4.1 feet ; and the greatest 
difference between the higher high and lower low waters of one day was 9.0 feet. 

To find the times of high and low waters, fir~t compute the times for Astoria, and from the numbers so 
obtained subtract 40 minutes for Humboldt bay. 

The bay is situated immediately bcl1inil the low sand spits ancl dunes, and extends 9 miles north and 4 
miles south of the entrance; hcing contracted to leBs than .half a mile in width between the south spit and 
Reil Bluffr it then expands to nearly three. miles, and runs 11. mile and a, half to the eastward of '!'able Bluff. 
The single channel running into this part of the bay divides into two crooked ones, which contain from one 
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t.o three fathoms of water; all tJ1e ri'st RhowR a b:uc mud flat at low tirk~. AbreaFt of the c·ntrancP it i" 1warly 
a mile in width, with extcn~ivt· saml~ bm·r· at low ticfos, lyi11g midwny hctWlcen tlll' opp<h•it•· sl101·f'R, 11nr1 run
ning uearly parnlld with tlwm. 'l'o the uorthwanl it,; aYemgc· "·id th i,; half a mile for a climmr<: of 31 rnilr,s. 
It then expands into n large Flmllow slwd of wat<"r, h;iYi11g- two or illl'c<· nook<·d cl1aim1·1'< tlirou;d1 it, lint ti](' 
grPater part being 1mn· at low tide>, Fhowiug extenFiV(' rnn<l Hats, borut·n·rl 11y a g1·a~sy flat JH·ar::· a mil<' in 
width. In tiw c!J:rnnd wny elm;c• to tlw north Rpit, not In"' tl1'111 tlm·c f;1tl101lls mny lHo l'arri<·il. iun"asing for 

three, miles to ti~ fathoms. Oue mile north of the enlnmce, and 011 t Ju· l'ai'H'l"ll ~ide, c,utcTo a Rmall otrr·;im 

callrJ Elk river. Two miles north of the cutraneL', rrnJ on the ca~t Fil1P, iF 8itnail'<1 the town of Bucksport, 
off which a depth of 31 fathom' i& fonml within L'iO yards of th<:> sl1nn". YPsFelf' an· gnt alonµ-~i<lP the f':rn·
mill wharf lwre at hig!J tide to load, at low tid<•f< tl10y rest upon tlH· rnur1dy lJOttom. Thl· militar:- ~tation of 

:Fort Humhol<lt i~ on a reservation on tlu• Llnff about 100 fr·et hifOlt, and immediat<:ly lJt•l1i11rl the town. ( )n 

the same side, and 4 miles nortl1 of tlH· <>utrnnce, i~ the town of Eureka. off which i~ a portion of tlw channel, 
ha Ying nearly 3 fathoms in it, lrnt no c11:umc·l i·eaching it lwYing more tlrnn J ~ fathom. The town wa,.; Jaiu 

out befin·c thii< latt'-'r fact WflS rli,-covercd. YesFel, Ii(' at the wharYf'F, nosting on the mm! at !cm- tidr. Alll'<'a'l 

of Eureka lie Sf'Ycral low marehy i,;lands cut up 1Jy slougl1~ and pouJ:<. TlH: largc:<t, callerl Iucliau io<laml, i~ 
about a mik long (KE.) hy half a mile in wi,lth. It i" mark1·cl hy two hillod:5, "nrmonntc:d by el ump" of 
trC<% near \Yhich were (1854) se1-cral wrctehcu Indian lrnto<. The• "malkr islands lie L<:t\1·ecn this :111cl tl<c 

cast(•rn sharp and parallel with it. Arcata, fornwrly Cniontown. i" ,;irnat0d 011 tlH· north<•a:'t :'bore of the bay, 

arnl can ouly he reached by Loat~ at high ticle. Tt i" thP :'tarring pt>int. for tlu· Triui1,:- aur1 Klamath mines. 
:From it an extcusiYc wharf stretches far out over the mm1 flat, whil'h YC02el2 cau rmch at hi,d1 title:'. 

The f:ontliurn spit from the cntranee to Ta bk Bluff do,•s not un:rage ouc-quartl•r of cl mile: in widtli; i~ 

formPd of'lnw sand dm1cs aml grassy hillocks, :rnc1 bordered 011 the liay :'iUt: by mar:'h. At tlw oolllli<'l'll extremity 
risr·s Table Bluff; which the name wd1 describes, to a height of about 200 f1•ct, itP we,tnn point 11<.·arly 

reaching tlw Bea b('ach, and forming a goocl lanllmark for making tlH· l>ny. FiYc milt·~ rn~t of it lhe ltill:; 

commence n;;mg. Abreast of the n01tl1 end of tl1c sou1h ~1>it ri~rs llcd lJh~Jf; prcsc11ti11g to the cntranc<' a 

pPrpendicular facf', compo~ed of rnrnl and gravel colore<l hy the ckeorupusition of inm ore 1war it..; Eurfacf', 

whil'h i~ fJG feet above high wakr, and destitute of trP<' or brud1. Tl1e hay front 'Jf the bluff i;; tLbout mw
thinl of a mile long, gratlually declining to the low, flat lml(l 1o tl1e uorth, arnl abo falling away to tll(' 

Fo11tl1 nnd east. On this bluff th" pilot~ haYf' a tlag-~taff to rang£> 1dth lrnmn1 l'"iuh uf tn·e . .; hC'yu11d, Ly 
which thc·y c1·oss the har and keep the run of its ch1rng(·~. At the lm~v of thL· lti~lt<·~t part of tlii< bluff we 
discovered, in 1854, a tooth and part of the tusk of tlw cleplrns pri111igr11ius. The lvw laud 011 tlH· ea"t<"rn 

~Jrnrn above Reel Jllnff nvcrng;c~ half a mile in width, nnrl runs a~ for as Enn·k:i, f'YIH1u.dly cl1ang:i11g to 

marsl1, and bonudccl hy plateaus and bills coverel1 "·ith wood. ThC' north Rpit ;n·crngr·c !Jctlf a rnilv i11 width, 

and its soutl1('rn cxtl'emity is cornpot"cd of saud duues and grnsFy hillock" rli"l"""''1 i11 :1 rnark1·,J manue1· 

iiarallcl witl1 the clircctio11 of tl1e 11mthwc"t "·ind". T\\·o mile,; from thl' P11tra1H"<' tr<T" <·nyer tla." l1illoek,; 
am1 run nortl1ward one mile, when a ~pace of a mile occm'" without them. Aftl'r tlrnt they contimw along 
the shore. 

'Ve have alrPacly mentioned tl1c situation:> of thn•e of llw towns 011 Ilumbolc1t bay. Inunlmldt, tlir: 

fourth town, is located on thc south siuc of lle<l llluff. It had eight or tC"n !tom<1·" in 1S54, a>ul wa8 g11i11~ 

backward; in lSGO it had two h011i'f'R. Bucksport linf' n goouly uurnher ,,f hon""'' and one Raw-mill, fonuc<l 
lJy hauling the steamer Commodore l'rd1le on the bead1, :tnd lrnillg ln."r e11g·i11e,; for im>tive powL•r. Eur•.'ka 

1111:1 cig11t saw-mills am1 a grist-mill, and pn•t'cnrn a thri 1·ing:: npp('(lnlll<'P; 011(' of tlH' "lw-rnilb is fonnr:cl ],,1-

thc steamboat ~au ta Clara. Arcata ha~ one sinY-mill. Jn 1804 we obtained a Hatemrnt of the commC"H"C 

of the bay for a period of eleven montl1s, ending lllny 31 of that y<·m, from whic·li it app<·nrPd that J-t:l 

YCRReb, ranging from 71 to 540 tons, wit!J an aggrC"gat•· of 22,060 tom<, lmd brought to tlH' bay :J.OS~t ton" of 
merchandiBe, and 562 pa5s.engers, and taken away 18,!l:l2,000 fret of lnrnbrr. ~incl' t.lwt time othPr mill,.; 
lmve been added, with increa!"ecl power, and at a low e~timate we may safrly sny that all e:111 tum out au 
average of' 120,000 teet per Jay. lifauy of the Yl'i'Rchl trading to this bay Wl're ill ad:ipteil to cont<'IHI agai11f't. 

the summer winds. 'l'ltc average t.imP- of the above Yes~ds from tian Franci,;co wa,.; a tri!ll' u11dcT 12 day,:. 

8ome bent up in six days; othert1 required over 20; all, hO\n•Yer, ar<• iu very lig"ltt ],alJ:J>'t trim. '1\-itlt 
Yess,.]s adapted to tl1e trade, the average time up should 1>nt f'Xcr·<·tl <'igh1 day,<, aud the' Jl"""a;..:·,· t" h·cwunl 
wonlcl average about four. The avemgc tounngc had regularly increa,;{!d, and tl1l•rc !tad l>e<'H a d .. crease in 

the average length of the pa~sagc to the windward. 

It has been erroueously Mtmrted t.hat tl1i>' Lay wa~ cli"c1wered from ~<'a in April, 1 SiiO, mH1 by fond in 
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1S4fl; bnt tlw following account from a rceent Hus:;ian work, (1848,) with an accompanying chaTt, settles 

that qu«Ftion : 

"About ti! mil(·:< from !lw port of Tiiuidad i" sitllakd tlic entrance to thP Day of Inr1iam, calk<l 
PntrnnC'l'. nf' Hvzanof. ]~~- t1u· e11lo11ial 1loe11n1P11ts of tlif• Hu:-:~i:111-_Au1t~ricau Cn1npnny, it :qipean; tl1at -it 'vas 
iliscon·ret1 by eitizt'll>' of.th" l"llitr·cl States. ln 11'0G tlter<' ""'l" in it, (on :m Anl{'riean \'CFS!·I,) mHlPr eomman<l 
()f Yintqi, [Y,'n tqi,J a hrnver iiarty of .Al,•utim1F, under the dirPetion of l"laliotchikoff, which wa8 met liy 
the Iu<lian" inimically. Thi~ bay i:' not folly tl<'cCl'ib('d, lmt it i~ known that it is very large; oomcwhat 

rPscrnLles tlH· Lay of San }'r:ml'isco, onl_v tlie <·ntram·P to it. for veosPls of larg(' cla:;~ is not convenient, mul _ 

witl1 >'trnng >'OU! hw!'.:'t wiurl" it is l:YPll impo;sihle witli any n•,;oel. The tlepth at the ell trance is two s'~jhen, ' 
( 14 frd,) aud th<'n it break,; on the liar." 

'l'liC' prf'"l'llt w1me wa;; gin·n to thC' ba:> in lSDO, by t.hos{' redi;;covcring it from sea. 

'1'11<· Indian nanw of tltl' bay i" Qnal-a-waloo. 
JJiad rir1·r i.r caid to "mpt}' into tlie si•a abnnt a mik north of Ilurnl1olrlt bay. It aYerage." nl1011t 100 

yard," in \Yidth, 1'itlt a bar at it" 1·ntr;mcr· that prrn:nte q;n·oc; .but tlw vast amonnt of.timlH'r in tl1e Ynlley 

;1111,.;t (·n·11tnally ii11r1 a l''l"""i!''' t!trongh a r-aual to tl11• uortl1111•,;f. poitt! of lluml>oldt bay. A tl1·1·1> ~lnugh 
from tlH· latt<·r i~ 8<1iil to :q11irnaelt <1nitl' elose to l\latl rin"" tlms fa\·ming the cxt:cntion of such a }IO:oject. 

Tlii . .; rin•r is rhr· It.in 1k los Tortolns of Ilec1·ta and Bod<'ga, 177[), 

T!:l:SillAD HE.\.D A~D DAY. 

'I'rinitla.1 Ifratl liPs X. Q "Y., 17 ~ mileo from thC' liar of IlnrnLoltl! bay, arnl 11nrt.h ;30 mil1~R from CapP 

:Mi•ndocino. Tlw low saud l1each off Humboldt c011tin11rs 1iast J\Iad rivPr to withiu a couple of miles of 
TrinidaLl l1ay, whf'n it change~;; to a bluff, !!uard,crl 11.Y imrnmernblc rnck2. For tl1e entire distance of the low 
headt a depth of from 10 to 15 fathnm2 may l>c found 011t· milt- from tlu· clrnrc. 

Tlw lia~- or roacbtead of Tri11id1ul i~ V!'l',Y t·"utraetr:d; lmt lrnvi11g deep 1n1tcr, aml all dangers Yisi],]e, 

fonm; a motJ,·1·aft'ly g11or1 ~umm!'r anehor:ig-1" The "]1P:11l," funniug tl1e western E!10re of tht' roadstPad, aml 

a promim•ut mark wl1eu ~r,.,u from closP in, i1' nl1rmt 37;"j fL·d l1igh, covered with n low, tl1icl• u11dergrowtl1 of 

scruL bn:,h<·c, l1a2 very >'lf'CJ> Hid<·c, :md cigl1t fatl1om:-< clo~e to it:-< rnnthcn1 base, Off the wcEtern face, for 

nearly half a mill' out, lie ~n·ernl higl1, rneky i:-ll'to, with one onP-l1alf :1 mile B1rnlh r>f it, hut havi11g ni11l' 
fothoms close tu it. 1"1·om tl1e south face eaotward to the thret·-fathom curve the distance i8 onp milt', and 

the <1Ppth of the bight to the• nor1lnnm1 of tlii:-' lin<' is about half a mile, witl1 half a dozr;n rncks lyi11g ontf'i<fo 

tlt(' tlm:(•-fathorn line, but well aboYc water. In the northern irnrt of the Lay there is a sanc1 Leach 

extending nbont lrnlf n mile; tl1cncc e:istwarrl tlit• sl10re is V<>ry rocky, tliP bluff being about :JOO foet high, 
and covere<l with a hcary growth of tim!ir,r. Tli<: town, formerly a place of some promi~c, fronts on the 
northm_'fl part .of tlic rnad:-'tead, and tJ1e Loat landing i:o Oil the nor!lt side of a round knoll making out about 

100 yard,., from the luw nPek ru11ning to 11H, "l11·:Hl." ~\ wharf is now built hcrl', at which vessels lie to 
lo:vl lnrnl>er. A n'ry conHideral1ll, quantity of scawePd lie~ off the: shore. 

In woTking into the anchorage beat in holt1ly past the outcrmo,~t. rn<:k until the rock just off tJ1e eastern 
Rill!' of the head j,; in rang;1· with the knoll (l1m·ing a frw trPcs 11pon it) llf'tWc('J1 t11f' !own and the lu•ad, with 
tlu· .-outl1 fat'!' of the l1Pad lu•mi11g \\'. by X., and a11e110r in sc·veu fathoms, hard bottom, within one-thir<l of 
11 mile of the rock :11t1l lu:ad, lrn.-iug thP 1wck vi:-<ibh, to tlw westward of t.he knoll, aud 11 sugar-loaf rock 

l>eyoud tlH: rn·ck "110wi11;:: ovt·r it. A ~well ·will gn1crally L<' fom1d 8etting in. In wiuter it is a dangerous 

andwrng<', and if a ves,..·l is m.luckily caught, l1eT cham·e~ of Tidiug out a south~aster are v1:ry few. Several 

81in11isl1 YCf'Bt·l~ w1·rr, wreeki·d hl're when it was vi~ited li:y them, and a nnmher of vessels have been lost 
witl1in the lm•t eigl1t yt·ars. In 1-'d1ruary, lSf>l, tltc barquP Arcadin was totally fodt in a southeast gale, her 
ground taeklt' l1eiug in~uffieient to hold her. 

A hyth-ogrn1ll1ie sketch of thC' lmy mul view of 'l'i·inidatl Head accompanied the Coast Surv('y Report for 
1851. A view atTnm11ani1·~ il1e n·com1ai>'>':tl1C'C ;;l1eet of lSD:.l. 

Tbc Sl'cnm1nry a~tr011omical station of th<! Coast S!lrvey was on the neck near tlte town. Its geographical 

position ill : 

Latjtucle .. - - ....... - - . - .... - - . - .. - - - - - - - - - - .. - - - . .. . . . .. . . .. .. . . .. . .. .. . 41 O:~ 20.o north. 
Longitude- - - ·. - - - · · - - - - - - - - - - - - · - - - - - . , • - - • - .. - - .•..... _. 124 08 08 west. 

h. m. •· 
Or, in time. - - - - - .... - .. - ....... - .. __ . _ ... _ ..... _ .. __ ..... . 8 IG 32.5. 
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'l'hr t<nn1 during thr winter is nrarly dcscrh·d, hut a lirick triuk i:-< carried on in surnmr•r. 'Tlw connexion 
witl1 San }'rancif'l"O hy ctt•aHH\r:' ic ~-i:t m1ePrtai11. Tlw l:mrl in tl1i" Yil'i11ity i,- """Y ril"h, m111 w"ll atbpt1·d 
to agri(•ultnrr. Tlic redwood trc<:c grow r1rou1JJ it, mid attain an l'norm"u" 8i:>:c. Tht• stump of nm· wliidt 

we mca~nn·d wa" alHmt 20 fr<"t i11 diarnf'ter, arn1 a '11>z1·11 trel'o 't:rndi11g in tlw .-ici11ity :iYcrn;-:,.c1 OYl'I l () fr..r. 
One iB nfl:innecl to lw :'t:mdiug on the 1>:rnk <>f a 1'ma11 ~tr<>;\lll at rl1c· coutlJ(·;i,•t part of thr· lrn~', tliat mr:a:'urr·" 
on•r 90 feet in circumfereucc. The hark of tlie"c trec.s hae a thiclrnc:':' of from ('iglit to fourteen incl1e,-; 
tlwy grow }l(•rfretly straigl1t, retainillg their thiekne>> to a gTt·at h<·iglit, l1cgi11 to Lrauch at ;)() or 100 frc·t, 

and frccp1ently attain 250 fed iu height. The forl'f\to of thi~ limber, when free from undergrowth, present 
an impo~i11g sight. 

"Port Trinidad" was diKcovcrcd ,June 10, 1775, by Ifrcl'ta and Ilmkga, arnl placrd in latitude 41 o 07' 

N. K<>ar it tlwy Illar<' a Ftrcam 1Yhil"h t:l1(•:' call tlH· Rio rlr· Ins Tortnlas, or l'i;,::cnn rin·r; tlii~ i~ now i:alletl 
}\fad ri1'er. 

It wa~ YisitPtl in :l\fny, 1703, l>y Yanroin-er, wlw s:i:·s, ~.-01. II, pn7e 2-l;J:) "TH an PXenr~ion nrnclf' 1.'' 
l\Ir. 1'ff'J1ziP:' to tlw hill compo><ing the prnjl'cting llC"adla11rl tl1at form:-' tl11· 11mtl111·t·:<t :'icl1· of 1lw ba.'" h1· t~rnud, 

np·eeably with S<'fior ::Haurelli'" r1<·"criptio11, th(' [woodr·nj crosi' which the f;l"rnian1:< lirnl (•n•ctt>tl 011 tl1<'ir 

taking pMt'l':'fion of thr· port; and tho11µ:h it wn:< i11 n certain :'t:itl' of decay, it aclmitll'd of l1i" '"011yi11g th<· 

fi:1llowing i11seri1>tion: ' Carolus Ii[, Jlci G. II.'J-'J''Tll ir1r11m ll1»r.' " 

Yancouvcr phn~a it in latitud(' 41 ~ 04 1 ='\.-(Vol. I, pag\· 200.) 

Jn sorn• American map,; ankcerl<·nt to t]ie Co:u.:t ;.\un·,·.Y ll<:terminatiou:< ou the l'ac-ific the indentation 

of the coast between :l\lendocino and Trinidad was called "llay of Trinirlad." 
The Indian nnmr' of thr· lrny i~ Sh<'>·ran. 
The Fhme nmning :'\\Y. by K. from Tri11id1u1 Hr:nd for fin· mik:< i~ remarkably 1m1kpn arn1 i·ocky. which 

indnce<l Ya11eoun'r to call its northern cxtrl'mity flocl.y Point. Jl,, ]>laced it in 41° Of::i'. ~~hunt un<' mil" 
off it lie sn·eral rnckR that an' wrnetime8 kno1n1 m.: thl' "Tnrtlr's." 

Jn ,January, 1G03, \'izc·aino'H Yl':-\SdH s<'paratt'll tlnriu;: hem·;~ wcat11cr, and thf' snrnller ~ailt•rl, under 

Antonio FlorPs, the pilut, to tlie northward in seareh of Yizrnino; aud wl1en in latitnrlP H 0 , with a gale from 

thr· ;:-,\\'., lil' nm befon· it until lie frnrnrl shl'lt•T lwl1incl a gn·at rnl'k, "hcrr· he anelwn•11. 
From llotky l'oint the slion· takes n gentle cwecp Pactw;tril, maki11g it>' greatest indentation at tlH· north 

(•nd of tli(' OllCI' famouf\ Gold lU11jj; in latitnrk ·1l 0 27' ~ .• :rnd lnn"itude 12-F 0:11 
\\'., aml thl·n tn:ndiug 

westwanl to Cr08ent City. C<ulr1 Hlnff haF an l'Xteut of 10 mih·"· arnl i~ Yer:' l>old am111i;.:·b. 

lkt.wccn Hocky l'oint and Gihn11'~ Bluff, ,d1id1 i,- th" fir8t om· to tlw llortlnrnn1. thr>re i" a ctr!'tch of low 

Panel beach, immediately bPhintl wliieh is an l'Xtl'n:oiYe lagoon :ot'YPral mile:' i11 h·n;.:·t11, nuc1 from a <piart .. r to 
one milt> in width. It lie,; parallel "·ith the lwacl1, and at fomc ,,earnns i" not comic,·tecl "ith thl' <wean, Lnt 

at othl'rs an opening cxi:'t:.i at the northc•rn extremity. 

'l'hc lndian name of thi~ l:igoon i~ .l·:-~lm .. :<hr>-ran. 
Br,dding's rod· lie~ fin• miles hrna(l off Gold Bluff, iu latitud<' 41° 21', nm1l,mgitit<1"1240 101• It iF a 

Pingle la1·g<' rocky iolet about 200 fret liigh, and reported \o ha•'c der11 watrr all around it, witl1 no outlyiug 
chngere; but its vici1iity has not lJC'<'H survC'yed. Yanrom·c'r placvs it in latitude 41 '.J 2{/ on his chart, a1Hl 
four miles off shore; hut in the nanati.-e staf(·~ the <li,tancl' at half a lengm-, and that it ii' l1alf a mil .. i11 
eirenit. HiF track liPs i11$idco of it. \\' e liaYe lll'('ll inform<•rl tliat a rPPf, i:nmuwneing at thP shore two miles 

above the rock, strrtd1es out towaril~ it. ThC' rock rrcciYcL1 ito pn·;,cnt nam\' in 18·Hl or 1850. 

KLA)lATH lU\'EI:. 

The mouth of this river Ii' 111 latitude 41 '' 33' ::-\., longiturk 124° O.J 1 
"'· It is, prrhap,, 200 yard" 

wifle, lrn.-ing a long sand spit on the soutli side rnnning uortlrn'<>St, and parallel to tlw high hills that form 
the north sl1ore. South of the entrance for a mile mH1 a half are outlying rnckP, arn1 at the north side of tl1c 

cntrancr lie several others. It is reported to lrnn.1 21 fatlinrnB uprm tlie liar. l'.pon paKsing- it in Is:;::, 
within less than a mile, the sea wa~ bn;aking acrosB it, nnd no 11111warancc· of a saf<· cliarnwl was pr<-:<<"11t1·d. 

Small schooners enter it; but W<' lun-P bPen assnrPcl tliat t ht' mouth wa,; cnm1>letel~· clo~c-rl in the "·inters 

of 185 l and 1860, and that the bar changrs with every changl' of l1cavy wmtli('t'. 
McArthur rq1ortr1d in 18;i0: "Tlw river h:iP- 17 f1•et on th(' l>ar at m<'an lo\\" m1ft·1-. It i:' not diflicnlt 

of entraucc with a. good breeze, but very diflicult to gt:t out of, the current run11i11g- "° ~tro11;-: that ~ailing 
vessel" mirnt come out stern foremost to be steered."' Ile di<l not, however, enter tlH' ri'-""· 1 u J SGO thl' tug 
from Humboldt bay endeavored to enter, bnt eonld not fin<l sufficin1t wal.Pr, altliong:h it was very smooth; 
when the swell came in on the second day, she had to throw her i·ernaininir f'rt1iglit on'rhvan1 ancl put to sea. 
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Three or four milPs northward of the Klamath if' a srnnll ~har1> indentation at the mouth of a gulch, off 
which lie one large and ~cnral small rocks; hut from a distance of a mile and a half we were unaLlc _to 
determine wl1cther any stream opc1wd l1ere. It li:t~. ltowPvPr, neePivcd the 11ame of Falfe Klamath, because 
it has mi8led small coaster~ sr•t•ldng- for tl1c Klamath, alt11ough there io; no sand point on either ~ide, a8 exi;ts 
at the latter. The StntC' nrnp of California lrns :1 crC'ek cnlk•d Ahmen opening here. The coast continues 
hold for R!'veral miles, wl1en the hilb bt·gin to recc·dc and the shore~ pTci'cnt many 11kasant slopes, nnincum
J,preil with fon·~i~ nnd now under cultivatim1. 'l'lie 8ltore i~ low nnd rr'gularly Hweeps lo the westward for a 
couple of miles, forming the road;:tead, which will lw next described. 

CRESCE~T CITY BAY. 

This, the most dangerons of the roadi;tea<ls rnrnally resortea to on the coast, has acquired much 
irnportanc<' on account of the town (C1·escent City) being the depot for the supplic~ of miners working tlie 

gold r1iggingA on the Klamath, Trinity, nnc1 flalmrm rivers. It iK fillnr1 wiLh RunkPn nwks aml re<'f~, and lm8 
a goodly nmnher showing a hove water. No vessel shoul<l think of gaining an anchorage lwre without a pilot, 
or iierfed knowledge of the bicldc•n dangers. Xo sunken rock.A arc now known to cxiRt outside of tl1e line 
of vi~ibk mieH, except one uwnsh, EnV. ~ \'V., and a little more than half a mill" distant from the light-house. 
A dq1th of 10 fathoms exiRts all aronncl it, ancl seven or eight fathoms outsi.11' of thr, viRihle rockK. 'J'l1c 
usual anchorage i~ on n line between the light-hou~e aur.1 the north o.ide of thr' large i8let three-;:prnrters of a 
mile east of it, in 3::\; fathoms, hard bottom. 'To Teach this 1iosition run for tl1e ~mall, ronnd rock ]waring 
S. 55° E., sPvcn-eighths of a mile from thr> light-l10nse; pass it on the east side, giving it a berth of 100 
yards; steer N. by \V. :i W. for three-eighths of a mile, liassing 100 yards rm the uast of Fmmtlnoy rock, 
which is covercil at three-quarters flDod. If this rock Le covered, its position i,; generally marked by a brl'akcr. 
It is neceBsary to keep it close aLoard, because there is a sharp bayonf't rcick having only two feet of water 
upon it, and :!00 yards to the eastward. Head up for the town and ancl10r in 3;f fatl10mi5. To enter or leave 
it at night, a~ is done by the mail ancl coaoting ftcamen;, requirce a perfoct local knnwfoilge of the dangers 
and peculiarities of the landmarks. Coasting steamers, in fine wcthcr, usually anchor close inshore to 
discharge freight, which is roeeivecl in lighters. 

A wharf has been built ont from Battery Point, and landiHg is now car;ily cfi'ecte<l in good wcathe1'. In 
southeasters the breakers wa:ih oYer it. 

'I'hi8 bay was :fir.-t ,;urvcyeil in 1853, nnd again in 18;i9, from which our directions are in part drawn 
up, but principally from our examination in 1857. The following report (1859) will show clearly tl1e 
c1angerous character of the roadsteacl, an<l the knowledge re<juired to enter it: "During the progress of the 
rcsm-Yt'y of Crescent City harbor, we found stwcral new, dangerou;, rocks ; but as they are not in tl1e 
clumnels followed by steamers, anrl do not interfere with the anchorage in nse, it docs not Reem necc~sary to 
notice them further in advance of the publication of the chart, as every one trading here knows that 
VP~>wl~ drn wi11g OYer nine feet should ho very ea11t ious in veutming out of the bPaten track. 'The rocki< at. 
that pl:u:c are of a peculiar character, standing isolated like lmyonets, with their points just below the surface, 
and 1·eac1y to pierce any unlucky craft that may encounter them_ After we :finished the survey, anc1 a fair 
way hail been selecte<l for a sailing Jiu<,, we diHcovered a very sharp rock almost directly in the passage, with 
it~ point only tl1ree fopt from the surface, and deep water nll around it. Thill i~ mentioned to show that, 
alt.hough tlte greatest care was taken in the survc·y, the character of the points of rocks is ench that it cannot 
be surprising if new ones 1Je found for several seasons to come." 

Iu 1mmmer there i<' always some swell hPre, but in winter it rolls in fearfu1!y, and vessels must choose 
a position t.n be ready to rim to sea at the approach of a southeast.er. 

Communication is maintained with San FranciRco ancl other port.s by mail and coasting steamers, which 
generally carry as many passengers and as much freight for this place aR they carry to the Columbia river. 

The town lies NtV. from the anchorage, immediately on the fow shore; old drift-logs, in some iustancP~. 
forming the foundation for wooden l1ouses. In August, 1853, there were. about 135 houses of all descriptions. 
In 1860 the population was 553, and the number of hou~cs 176. 

The lanrls adjacent are being cultivated; a gri:-;t-mill has been built wliich turns out 7;i barrels of flour 
per day, and a good trail leacl8 to the "diggings" on the Kfamath and Illinols river:;. 

The S\V. point of the bay is elevated about 25 foet and continues so to the westward. The light-b.ouse 
is crectr-d on the rocky islet about 300 yards from the point, ancl connected with it at low tideR by a broken 
mass of rocks, over which a singfo foot-bridge iR conRt.rnctcd. 
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Tidcs.-'l'hc (approximatr) COJTcctrnl cstaLli~hmcnt, or mean intpn-al lietWC('ll the time of the 1110011'n 

transit and high water, is XU. XLIYm., allll the mran riBc and fall of tides, ·1."/ feet. 
A hydrographic sketch of Crescent City harbor appcan·d in the Coa~t Survry R<'port for 18D!, and a 

map of tl1c liarLor antl adjacent coast in 18;'i'). A view of Crcsccut City an<l it~ rdatiou to l'oint St. George 
is given on the Co1u1t Survey ~lied of 1S5:J. 

CltESCEST CITY LlGHT-HOU~E. 

The Luililing corrniHts of a kcepeT'H dwelling of Htonc, the imtural eolor (gn·y,) arul mw arnl a half storie:; 
high, with a low tower of brick, plastered aml whitewa~hf'ci, rising from the centre and f'nrmountcd by an 
iron lantern, painted red. It is situated at the southwest part of the rontlstcad on the seaward ext1·emity of 
th10 ii' land point, wh icl1 is here altont 45 fed altovp hi0lt water. 

The light is a fixed whifr light i:arierl by jfaslies, of tlie fourth order of l'rernel. Th\' intoTal of fla~h 
is lm. 30s. It illuminates 315° of the horizon, was fir~t c:xhibitl'cl December 10, 18!.iG, and diows from 
Runset to rnnrisP, It i;, 80 feet above l1igh sea level, aml ~l10u!J be ~een iu a favorable state of the atrnoophere

From a height of 10 feet at a distance of 14 mile8. 
20 feet at a diotance of lG~ miles. 
30 feet at a di~tauec of 16} mileh. 

The geographical position of the light, as detcrmiuecl by the CoaRt Survey, is; 

c I If 

41 44 34.2 north. Latitude· ___ .. ____ . ___ ... _____ .. _ .. _ . ___ .. __ ... ____ . _ .. - . _. 

Longitnde . • . . . • . . . . . • . . . . . . . . . . • . • ....•....••.....•...... 124 11 22 west. 
h. m. .. 

Or, in time .....••...•••...•..•........•...............•.•. 8 lG 4G.C> 

:Magnetic vaTiation, 17° 521 <'ast, July, 1851, with a yearly increase of l'. 
From Cape l\len<lodno it bears N. hy "Y. 79:\ miles. 
The s•·eomlary astronomical ,;tatiou ol' the Coa:it Survey was on tlrn point on the land 

house, near a fow Indian huts existing in 1S5;J, 
Its geographical po~ition is : 

c ' JI 
J,atitude ......... . 41 H 4-Ul nmth. 
Longitude .•... , , •..........•..........••..... - · · · · · · .. · · · · 12-1 11 1-1 "\l"CH!. 

h. m. s. 
Or, in timP ........... _ 8 lG 4-1 !J. 

POI XT SA TXT G EOilG E. 

This point liPs two mile8 \Y. by N. from Ore<'cent City light. It i~ from 50 to 100 fret high, with 
table-land some distance back. It is bournled by lnmdrcd~ of rockl', some of which ri~c perpcnclicularly 
200 feet from the water. Three or four of the largest present a remarkuhly white appPar:mct\ which serve::: 
to di;;tii1guish this point. 'l'hc extensive reef in its vicinity may have led to confusion aurnug; the oltl 
discoverers, by their confoUMdiug it "·ith Cape Orford. 

The point may possibly be tl1e Cn1>e San Sebastian of Vizcaino, who, after the separation of hi;; vessel:', 
continued liis explorations northward, and, on January 20, 1603, wl1eu in latitudL· 42C' 1\., reached a high 
white bluff, which he named in honor of tl1e saint of tlmt day. On the day preceding, Antonio Florc,;, 
hi8 pilot, in the smaller vessel, supposed himself in latitude 43° N., when~ the land fo1·med a cape or J>oint, 
which he called Cape Blanco, and from that point the land ran N\V. Near the point he cli8l~overcd a large 
and rapid river, which he endeavored to enter, hut couh1 not from the force of the cnrrent. \\' c are 
inclined to believe th11t both names refer to the same cape. 

Vizcaino, in January, 1603, gave t11e name Caho Blanco de San Sebastian to a cape which he place~ 
near latitude 42°. 

The present name was given to the cape liy Vancouver in 1792. He placed it in latitude 41 ° 4G:\' K. 

DRAGO~ ROCKS. 

This name is applied to the rocks and reef extending Vf.N\V. from Point St. Grorge for a distance of 
six miles. The locality has never been surveyed in detail, but a wide pa1m1ge exists inside of the reef, and 
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is inYariably u~rd by the mail and coai"ting stcmucrs, w11cn entering or leaving Crescent City bay. 'l'lwrc 
arc 10 or ] :2 outlying roclrn, arn1 m:my Runk en OJI!'>', with the pnsRage runni11g het"·een them and those close 

to shore. This pa,.sng<' is abont a mile in wit1th, lms 10 fathoms in it, and the gc1wral course tlirough is 
nParly ::\"'·and SE., but not ~trnip;ht. Among the multitud(· nf rocks 011 the Lrnd side of the pa:;:;ng" are 
thn·•· n·ry large aud prominu1t ont:B about 200 fr..t high. It has lH•en already stateJ thilt SCY('r:1l of tlw 
largl'i't rocky i:;]d:; kivr: a wdl-markc·cl 1d1ite appl'arn11rf', oeea:;io11erl i11 part liy tlw l1qH>sits of t-<l'a birds. 

This name was firnt givc11 Liy \"anconYer in 1792. The g1•11crnl lHUne now us1•t1 is Crescent City reef. 

For .J mmm·;-, J S:i9, t/a line qf cq11al magnetic rariation of lS'.J c1wt cros,;cs the coast line north of 
J>oiut St. Ueorg,,, i11 4.1" {)()', arn1 in latitnde 4.1° 40' c1·o"i'C~ tlu• 12:J 0 of longitmll'. 'l'his line move~ south-" 
warl1 abont a mile arnl n l1alf anrmally. 

PELICAN HAY. 

From Point St. George~ the· C'emst rnns straight for 1:! miles N. ~ \\'.; thence IY.X\\'. for nine mil<'~, 

forming a dPt'l' iuclcntation. called by La J'crousr, 17R7, l'l'lican bay, ancl l1y Yaru·ouvcr St. Gcorgc·'i' lmy. 
On tlH· Coa<'t ;-;UJT1·y n·connai">'illH'C of it in 1R;"!O it i>' rnmH·<l Pc·liea11 liay. For l'ight mile-:< frorn l'oi11t. :::\t. 
()porg(• tlw :;l1ore is lmv for f'ome dist:u1ce baek, all(l front•·d \,y a >'nrn1 bead1 to the· mouth of a snmll stre:m1 
ealle<l Smith's rircr. Tia· e11trn11ce to thi" river we looketl for in Yilin from the deck of the stc•amcr, although 
sc:u-ecly two mile,,.; off ~hon., but were able: to form a goocl c~timate as to wl1ern it should open by the 

pcculimitits of tb1, northern bank, whid1 ~vas a low pc-rpcmlieular bluff. 

It~ a1>proximate geograpl1icril position i,;: 

o I 

Latitude ... _. __ . _ ..... - .... - . - - ........... _ .............. _. . . . . -11 .04. north. 

Lon;;itucle ·-···· -··-·····-······-······-········-··-· .......... 1:2411 we.'lt. 

The "Smi1 h',.; rinr" of l'<'Cf'IH map;; nm1 de;;criptions is a myth. Half way Lctween Crc~ccnt City and 

the mouth of Smitl1'~ Tinr thl'rL' i,; a ~mall slie<'l. of watl'r callec1 Lakr, Talawn. ~orth of thi:-; small 8trcam 

the co11;;t. ac<jltirc,.; an ckvation of ;1Lout one or two lnrndrer1 foet. for a sl1llrt. tli,.;tancc inlm1c1, am1 i:,; bouudcd 
hy liigh mnu:itain,.;. 

CO.AST OF OHEGON. 

'T'l1t· c·tymnlogy or tl1e name Or"gon ha,.; not he1;n satisfactorily explai1wc1. It is :first rncntiom·d liy 

,Jo11atlrn11 (':in·er in the rr:lation or his trading ex1w<litiun to the l1em1 water,; of the lUi~,.;is,.;ippi, loetwe<·n ,Turn-, 
]7liG, a111l Oct1JLcr, 17Gti. Jic did uot pen..trntc bc'yo11d tJH, rJ,)~ of west longitucle, and mention,.; tlie 11ame 

1rnt tlin·e tin11·;;, in tlw following mam1c'r: Tl1c "ll.iVL•r On•guu, or tlci' HiYer of tlw \Vest, tlmt fall~ into t.lw 
l'Hcific oec:rn at t.11t, Strait~ of .Annian ;" the "OrPgon, or the ltivcr of tl1c "'<'"t." II,1 state:; that Hobert 
IYl1itwor1li, in 177 4, d<'~ig11e1l to punmr; the same route tr,n-cr,:erl by himself, "till, lmviug discoverccl tlll' 
!'Olll"Ct'. of tlll' On·g1111, 01· Uin•r of the \Yest, on the otlicr ,;idc of the ~ummit of the bnch; that divide the watc'l'll 
whid1 nm i11tn ti](• (: ulf of .J[t·xico from those that fall iuto the l'<1citic ocean, ]10 won I cl lun-1· oaifod down that 

rin•r to tll!' placl' whcr" it i~ i'<ci<l to crn1ity it:<elf in the Strait~ of Anuian." ThiK i;; the extent of 11i~ infor-

mation oa tlH· "uLjt'.C'.t, and wa' dc,rived from lnclian:; arnl tnufors. • 
h \Yill lie, n'.tm'.rnlwn·1l 1hat ~Iartin d'.Agnilar reported to haYe found, in 1C03, a large river emptying into 

the l'acifie in l:itituck 4::·,, auc1 which wu" called tlw "RiYcr of the \Vest." 

Tlw tlieory that tl1e l'en cl'Ureilk" trilt<,, i11hHliiting pmt of the region lidwPen the Columbia river :rnd 

tl1e llocky mrnmtain~, wa~ originally rll·,ignated Onjon by the Spaniard~, and hence gaYe the name to the 
rin~1·, b un~atbfactnry. 

About three mile·~ Ly tlie "lion· to tlic northward from the deepest pmt of Pelican bay, the boundary 
line of California arnl Or!'gon, of 42°' N. latitlH1<-, strikes tlw coast uear a noticeable high pyramidul mound, 
risiug abruptly from the plateau, which iB destitute of timber. 

CHET-KO 1UVF.R . 

.Five miles from the dePpest part of Pelican bay, and in latitude 42° 01' N., longituile J.24. 0 1.5' 

°\Y., (both approximate,) emptil's a stream which id from 50 to GO yard8 wide at its mouth, with banks 

about 100 feet high, and bounded half a mile in Rhore hy Yery 11igh hilk It appears deep arnl sluggish, 
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and in Angnst, 1853, waB complct<'ly clos(·<l at t110 mouth hy a lie:n-y gravd heath. Tl1e m1d1orage off it 

i,; O}JC11 and CXJJO:;e<l from wt·~t tn 8ou1li, with er,veral n,lf,: in arnl around it. Xu 1mrn·y or n•t't11mai:-c:1111·e 

1a8 been made. \Ve found Indian huts in P'r<':tt numl]('rn npon both hank8, but most of the lndi:m~ 1n·rn 
engagcu higher 1111 th1• Ptream in taking rnlmon. 

On the Coast SnrYcy elmrt~ of 1853 this stream was 111nrk1·d Illinois river, that !wing the name n11plil'd 
to it by minerE prospecting from Crescent City, wliercas tlw lllinoi8 i:; tl1e wuth brand1 of the Hogue'" rin·r. 
Simil:ir ernws h:n«' freriuently he<'ll made on the coast. Somr give the lrn1ian name of thi~ stream Chit-kn. 

From J>oint St. George to an ard1ecl rnck a11out 40 feet higl1, in btitude 4:20 11', the enur~e is :l'nY. liy 
K. 27 miles. The eoat<t Lctweeu t11e Cbetko and the point within a mile nf tljl_' arelt i'3 higl1, bol<l. compact, 
and hordered l1y va~t numbcrn of rock", 1vith vpry d1·•·p water elot<e in slrnrc. From thi" tTw "Lore nrn~ 
rn•arly J'\,Y. l1y N. ~- X. for 4-0 mile" to Uape Orford, making a long gentle curn: of four mile" to the ea,.;twanL 
and bei11g in f!"C'llernl hifrh, abmpt., and i·ock.v. 

A view of the arched roek i" giv('n 011 tlll' Coa"t Snrv<'y "l1et't of 185:J. 

HOGFE'S RIVEH. 

'Vithin the lo11g "t.reteh just n·ferrPr1 to i" fonnd the Pntrm1c•(• of Rogne'" rin·r, in latiW<ll' -i:!" ;2:·,· X .. :uul 
lougitudc 1::!4° 22' ,Y., (both approximate,) havin~ a long, low, .-mrnly poillt 011 the "ontli t<i<le, a1ul a l1igh, i'tt'cp 

hill, with two large nick" off it~ La"'' at the uorth ~idl'. It come" frurn tlw interior betwl·eu liigh J1wu11tain~, 
aml it is 11ext to impo~sil1lc to tran.J along it;: courH·. :T u,-t within t11<1 Pntralll'l' aurl on tl1c• nortl1 "i<le were 
large 1ndian villng<'S iu 1853. "·-hen pasPing· it iu rno<lerat(• nortl;wert WPatl11·r the FCa wa1' l•reaking lH·avily 
across the Lar, a]l(l this i~ reported to Le g-enerally tl1c ca~c. lt. ha:; not Geen examinetl or rnrYeyl'd, and tl1e 

dep1h of water on tlw bar i~ varion>'ly rP1H1rt.f'rl from 10 to 18 ft•!'!; 111P former, c1ouht.1Psi', llloan·r tl1P truth. 
JllcArthur report>' tl•11 fol't 011 the lrnr, hut that tlw ehamll'l ir too narrow for sailing YPssds to turn in. In 
tl1e s1Jl'i11g of lt-50 the New York pilot-boat ,Y. G. llagstaff e11te1w1 tht· rin·r, and we lidie,·e wm: attaeked 
by the Indian~, de8ertcd, plu11dcred, and burnt. The next vessel that ('lltcn·tl wa~ tl1P 1'clioo11cr Sam 

Il.ohcrts, i11 July uf the same year, whid1 got out safely. \Ye know of no other vessel~ ever haviug made 
tlrn attempt. 

:Kear tl1e entrance commences the tktadieli <lqioc;it:< of auriferous ~a11<l and gravel, whil'h arc fonml 
uortlnnud along the eua~t to the Coquille rin1r. 

The namt1 of the river was rngp:t!l"ted l1y dm di8ho11PFt in·npensitil'>' of tlll' natiY(•s in its vieillity. Ou 
the maps it is called Toutouni~, anrl the Too-too-tut-11a or Klamet. Tht>sc rnmH'<', we jrnlg-.., ha\'!· ari;,;t·Jl 
from misal'prdien"iou, lll'c:tll"l' tlu· 1rnlia11" l]('rl'alrnut,:, "lie11 a,:k11rl a <Jfl<'><timr whidt tlwy do 110! unilen<t.arnl, 
:mswercd to<J-ta, to<i-ta; to6-ta signifying m•gation, and rendered rnon' ernphat.ic liy r<·petitiou. Or rhP name 
may he derived from what iio ealled the Too-too-tan villagt', Fome <li~tnncP up the riHr. That Pxisting 

( 185:l) 011 the nortl1 hl'ad of the mouth of the river is Tm-el1ootf'. Several cm11paig11t< lrnvc bl'llll mndc 
again"t the Rogue river Indians, and tht>y ha>'c bct'n found 1t w:irlik<' :md troul1lc,:onH' r:rl'e; hut the manmT 

in \Yl1ich th<'Y were treatctl by some of the early settlers wa5 well ealculatetl to ronsa them to a wa1· of 
retaliation. 

ROGUE'S RIVElt m:Eb'. 

'The rocky islets composing this reef are not so large a~ the lhngon rock>', ancl nm more nearly parall<'l 

with the coast line, The south\·l'n group of rocks lies \V. ~ N., aliout fmn- mil(•s from the north liL•a1l of 1lw 
entrance to ltogue'il river, aurl 8trctdws nortlnnud three mile~, where a. gaJl oecun; l)('tWC('ll tllC'm, a11d a11otli<'r 

cln8tcr lying a mile and a l1alf off i<liorn. Off t.hi,; inner group lil' ~1·veral d:mg1'ron" 811nkl't1 rnl'k.', wl1icl1 

. mn~t be sharply watehed from aloft wben the sea is uot hett>'Y enough to lireak uprrn them. As f'l'<•n from 
the southward, the inside rock of the outer group slwws a pcrpnndieular face enFt•nud, nnd sloping hack to tlie 
west. The channel tlnough tbis reef is perhaps a mile wide, but more dangerous than any otl11'r on tlw l'o:v't. 
No hydrogrnpl1ic 1mrvey has been made of it, and it is never med by the coasting Htcamers. In 1 f;;):J the 
Coast Surveying steamer passed through it. A view of the reef is givpn on the ('oaBt Snn'lT ~hP<'t "f J8;j;J. 

Abreast of tlie northern part of this reef ii' a fiYe-mile stretch of low sand heaeh, h:wk<'<l hy higl1, 
rugged, wooded l1ills, wlwn t.l1e shore clmnges to au abrupt and pn•eipitnus facet() Port Orfo1·d. .1\[any rocks 
closely border the shme, aml five milt•s south of l'ort Orford a higl1 rocky i~ld lies nl'arly a mil<' off the 
base of the hill, about 1,000 feet high. 

44 (' .-. 
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POUT OR!WIW. 

Thi~ is by far tl1c best Rummer romlstc>ad on thl· co11Rt bctw<'<'ll ],os Heyes and the Strait of Juan de 
}'uca. Frnm tlw cxtr!'mity of th<' f.;\\'. poi11t e118tward to thr~ main ~hor!' th!' di~taucr> i~ two mill's, and from 
thi~ Jim' the gr<'atc~t l1eml of the· ~hon~ 11mtliwanl tlie r1i~t:u1e(• ie one mile. The sounding·s within this space 
range from lG fatliom8 do.'<' to Ticheuor'8 rock, forming tlie S"'· point of tl1e hay, to tliree fathoms within 
0111:-quartcr of a mile of the l>cad1 on the northea8t side; with tivc fathoms at the base of the rocky poi11ts 

ou tl1c nortl1wcst sitle towartls Ticht·110r'~ rock. One mile off the Rl1ore~ nf tl11~ hay tl1e avernge depth is 
about 14 fatl10mfl, regularly deereasing in~hore. 

'l'lie point forming the we~tern pnrt nf the bay presentf< a very ruggeil, precipitous outline, and attains 
an elevation of :l50 fret. It" snrfoce is covered with excellent ~oil aud witl1 a Bparse growth -Of fir. l•'rom 
thi~ poi11t the slwre becorrn's t1epn·~sed to about GO feet at the northern or middle pmt of the shore of the 
bay, wh1•re tht• town i~ loeat{•d. The hillf< beliind are covered with a 1 hick growth of fir and cedar. 

The anehornge is urnall.Y made with the ea;;tern end of tlw town bearing north, being just open to the 
ca'it 1•f a 11igli l'<>ck on the beacl1, in six fathoms water, lmnl bottom, having a sl1arp, high iioint beariug 
K\V. by \\'. 011e-qnartf'r of a mile distant, the l>each in front nf the tow11 rlistant a 1prnrtt·r of a mile, and 
tlm0<· roeb jnst in tlie tlirec-fathom line E. by N .. di~taut half a mile. Stemners anchor n little to the east

wanl of thb position, and eloser to the town, in four fathoms. Coasters from the south in snmmcr beat up clOi'e 
in,,horc, stretching inEide of the outlying i:Jlets to 11Yoid tlte heavy swell ont~icle. Coming from the northward 
thl'y keep ju"t outside of a high rnrk one-.third of a mile off thP \I estcrn lH»td, ailll round TiehPnor';; rnek 
within lialf a rnik·. In winter, anchor far enough nut to llt, rr·ady to put to "ea wlien a wutheastcr eorn1•s up. 
Duriug a prntractcd gale in l>ecPrnLer, 1851, a terribl c Eea rolkd in, tlrnt. 110 YE'si,;d conld h:we ridden out 
The old "tcam<·r ::Sea Gull wm; driven northward, and loRt two wreck,; in n·gaining her poRition, and the mnil 
ctcamcr Columbia hardly held lier own fo1· many lrnurs off the Orford reef. 

ThP n~nal bmli11g iR hetwt•e11 tlH· roek called Battle rock, north of tl1e ancl10rngc, and tl1e point of rock 
clo;;e cm its wcRt Bide. .A road i:s cut from here up to thP town, which conRiRtR of but a few houRes. 
1:-\ometirnes a landing is made on the rocky hC'ach a quaTter of a mile wcstwanl of llattle rock, in the bight, 
wl1erl' a ~loping gra~"Y l,Jnff comec to tl1e watfi·; lint. t hi,.; lamliug i,; on:r n rneky bottom. A road is cut np 
the "fol1c to tli" ~ill' of tl11• military post of Port Ol"forr1, ll"hich is now ab:mdone1l. 

F1·om "l~nttle rock" thl· ,J10rc <'astwar<l is skirted by sand Leach for 1 ~ mile to a rough, rocky point 
called Coal Point. About rniclwny in thi" di~tancc emptie~ a ~mall creek, who~e banks arc composed of a 
rl1·pMit uf auriforom' ~and nrnl gravel, tl1P sanw 11" fo11111l in frm1t of the town abreast of Battle rock, and 
which lms yielded as l1igh m' $30 to ~40 per diem to ead1 miner. B<tttlc rock was so named, because the firFt 
ailn•ntnren' mack a stand against the Indians u11on this roek iu J·uuc, lti51. Coal Point was so numed from 
th1· rq>o1·tul t!Xi~tcnc(' of coal in this vicinity. 

Rrn·ral attpmpts lrnve !Jl'Pll nrnrle to 011en a road from thi~ place to the mines, about 60 or 70 milt's 
l'ashrnnl, Lnt tlrn; far without Bncees~. Several parties have gone through, but could find no direct available 
rout>: for p:tek-animal:<. lI pon tliC' opcniug of ~uch a road it would become a large depot of supply for the 
interior. 111 th<' 1wighborlioocl of Port Orford arc found immt,nse r1uantitii:·~ of the largest ancl finest white 
C'Cdar 011 tl1c rna~t, arn1 for ~omc .P'arn a saw-mill has Leen in operation, affording a small sn11ply for the San 
l•'ranci~en rn;nl.et of thi~ lnmb<·r, uuapproadiablc in tiuality by nny on the At.la11tic coast. 

Tiu· high momltain aloout. 12 mile,; em•t of Port Orford is called Pilot Knob. 
Tlw primary a,;tronomirnl station of the Coa8t RurvPy, el'tahli~heu here in 1851, is on the top of the 

ritlgc just we,;t of the tuw11, at a height of 26.2 feet above the sea, and within a fow yards of the western 
edge of t11e 11utl'. ItH geograpl1ical p<•sition io: 

Latitude .............................................................................. 42 44 2'l.7north. 

Longit.ucl"--·-·· ····-·--·---····-- --·········-············ 1.24 .28 47 weat. 

Ii. "'· 3. (h, in time - - . - ........ - __ .. ___ . __ . _ .. _ . _ ........ _ . _ .. _ . , .. 8 17 55.2 

l\fognetic variation, l.S 0 :.rn' ea.it, iu Kovcmbcr, 11'51, wit.h a yearly increase of about l'. 
From t11i" 8tation Tichenor'" rock hearn 8. by W., thn•f•-tprnrters of a mile distant. 

The sc~condary astronmnielll ~t.ntion (11'5:~) ir< in front of the town, north of the llattle rock, and within 
50 yards of the edge of the bluff. Its geogrnphical position is: 
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4:2 44 2".2 111i1·tlt. J,atitudP ............. _ ....................•............... 
Longitude .. _... . . . . . . . . . . . • . . . . . . . .............. _ .....•• l:H :2t'-I 13 we·~t. 

It. m. ,_ 
Or, in time ..... _ .....•.•.................. _ .............. . ti 17 52.fi. 

Tida.-The c-orrected !'stalilishmeut, or mr,:m interYal lwtwce·n the- time of the: moou',; tran~it and the• 

time of high water, is XU. XXVIm. Tlw mean ri8c and fall of tides is 5.1 feet, of Fprinc: tide•,, G.« frc>t, 
a11d of 1wap tide~. 3.7 fi,f't. 'l'hf' mean c1uration of thP flood i~ G/1. Him., of tl1e elib, 611. 7m .. alll1 of tlH' 
stand, Oh. 3Clm. Tlw averag-e diffc~rence Letwcen tlw co1TPetcd cstabli8hmcnt of t!tc a. m. aud p. m. tide~ of the 
l'amc day i~ l li. 2'2m. for liigh water, m1tl 011. 40m. for low water. Tlw differences \1-hen th<• monn'g tkcliun
tion is greatcet arc 2/,. 12m., and lli. 2f'm., respectively. '!'he avcrng-c difference~ in height of tlw~P twn 
tick~ i8 1.4 foot for the liig-h \1·aters, and 2.G feet for tl10 low waters. \\'heu th<: moon's <keliuation i>' greatPf't 
tl108e difference~ arc 2.3 feet and 3.!} f(,C't, rC'spectiv<>ly. 'l'he average diffcrPnc<: of tlw 11igher liigh allll 
lower low waters of tl1c 8ame dnv iB 7.1 fent, ancl when thn moou'~ dt>clinatio11 i~ i:reatf·st, R.:2 frpt. Th" 

11iglH•r 11igh watn in th" twenty-fi:ur hour~ ocr•1u~ abrrnt 1011. 4:.m. after tl11• moon'~ U~)pe1· tr:rn~it, (wntltiug.) 
wlwn thP moon's decliuation i" north, and about lli. 1·1m. bf'forc, when south. Tit<' ]<J\\'<'r of thf' low watfr" 
ocrnrR about seven lwnrs nft1·r tI1r: highc~r l1igh water. 'l'hc gn•ate"t obscrn·d difforcncc bctw<'<'n two low 

waters of one day was 5.5 feet; and the greate.-t differrnce lidween the hig·hr~r high and lower low 1Yat(·r8 of 
one day was 11.0 fret. 

'I'o fin<l 1.hc times of high am1 low waters, first compme tl1c time:' for Astoria, and from the numbers tlm8 

obtained sul1tract llt. 16m. for Port Orford. 
This bay was called Ewing harbor in 1850 

Port Od'ord, from its proximity to Cape Orford. 
in 1854. 

by :MeArtlrnr, but is now knO"\Yll by no otl11·1· name than 
A sketch of it wa8 published by the Coast Surv<'y Ofl:iec 

From the western extrl'miry of Port Orfonl Cn11e Orfonl, or Blanco, he:m• N '"· 1 X., di1'tm1t 6 milPs, tlw 
shore line bet.ween thc·m curviug eastwan1 about a mile. Immcrliatcly north of Port Orford it i;; compo:wd of 
n very broad loose sand bcaeh, hackC'd hy a long uniform saml ridge of 100 fe<'t lu,iµ:ht, cnvcrPd with grn>~. 
fern, sallal lmshPs, and a fr·w firR; wl1ile h1·hinrl this the ground folio and form,_; lagoon" mid mar~hr·:'. '1'11ii< 

ridge extends uearly to the mouth of a stre~am called Efk rircr, 3~ milr•8 from Tiehen or'~ rnek. Thi" nnrrow 
stream, fordable at its mouth nt low tidcR, comrs for rnilei' through broad rnar"he~ covered with fir aml "'hit,. 

cedar, anrl an almo~t im1wnetrnl1le nnrlcrgrowth. The 13outh ~idc at tlw mouth i" fow, ~1uuly, nrn1 flat; tlu· 
north side, a slope rising from the mart-1h inshore and terrnin:tting on t11e ht'aeh in n pcqwll(lirnlar bluff, 
averaging 100 ft.;et high, covered with timber to its ve1-y edge for a conple of mile,;, wlwn tlw timlwr ff'tr<·at~ 
som<' distance inland. The face of this hluif cxhibitf' vnf't numheri' of fo88il shelle in the· snnd"tOlH'. At it,; 
base a sand beach exists whic11 may be trnvelfod ut low water. 

At the mouth of Elk river, n hottk, m•arly huri1•d in tlw sand, 11·a~ piek<·•I np on tl1c' lRrh of ~lay, 1 :'i60, 
with a memorandum, stating that it had b('Cll thrown from tlw Rtcnmship Ilrothn .Jonatli:m iu !Htitucl(' 42° 001

, 

longitutlc 12-! 0 50', on the 23<l of l\larch, lSGO, the wind at the time strong from the slJull1. It li:ul trnwll•·d 
nearly north about 50 milPs. 

CAPE ORFORD, on BLA'\('0. 

In making this cnpe from the northwnrd or southward it presents a great similarity to Point Oo11ePpci011, 
appearing first ns au island, bec:mse the neck comrncting- it, with tlie rnn.iu is comparativcoly lo"ll·, flat, aJHl d<'f'
titnte of trees, with wl1ich t11c cape is heavily covcrPd to the edge of thl' cliff. It i>', 1wrli~pH, nver 200 ft•Pt 

high, but the trees upon it rnnke it appear at lea~t 100 feet more. The sid<•>< arf' very 8tPPp, mul worn away 
by the action of the sea, showing a dull whitiRh app<'arence urnally, hut bright wh<>n the ~un is Phining upm1 

them At the base are many black rocks and ledge!'! stretching out to form the inner part of Orford n'<'f. 

Iu the bend, i!ontheast of the cape, rises a large., ·high, single rock, about 100 yan]:; from the bcad1. 

The approximate geographical position of the cape is : 
J 

Latitude ....•.................. - . - - - ... - - ..... - ............ - . . . 42 50 nortl1. 
Lon?;itude ..•.•....••..•...•••••••.•...••...•.•.....•........ _. 1 c2-I 30 \\TPL 

Being tlrnB the most western part of the main land until Wt' reach latitude 4 7 ° i'.ill1. 
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}'rnm it ("I]){' 1.Iendocino benre S. liy E. Z E., distant 145 miles; Cape DiE<nppoi11tment lig11t, at the north 

hE>ad of tlie <'ntranc<' to the Columbia,.!'\;. by\\'.~ \V., distant 2117 mill'8; ancl Tatoosh i8lam1 ligl1t, off (1a1no 
FlattPry, X. N\Y., 332 miles. Frmn tlw lim· joil1i11g Blanco and Cape Disappointment the coast docs not, 

iu any place, leave it mon' tl1a:i 1:2 miles. 
A light of th<> first orcler i<' n·quired upon this cape, or upon one of the rocky i:<lets of the outlying reef. 
L'pon old 8pani8h maps a cape ncrtr tlii:,; IHtitwll' lias lH'cn called Blanco, from tl1e assertion that Antonio 

FlnreH di,ron•rpd and w nanwd it in 1003. He say~ tl1at from this cape tl1e coast trenc18 northwest., and near 
it lie found a large river, wl1ich lie tried to ent.er, but could not on account of the ~trong current running out. 

At thnt timl' tlic rrn1guetie declination must liavl' lH'Pn al.out zr-rn, a11il per1mJ•8 8!:YPral dl'gn;<'H Wl'HL 

Ai<~umi11g- it al' zpro, the eoasl. tlwncc nortlnrnnl for nearly 100 miles tTPniled K. by K t E. 
'1'111· 11:rn1c Orford waf' gi,,en by Yancouvcr in 17D2, and 1•laced by him in Iatitutle 4:! 0 5"' On tlie 

"\\'Ci'tPrn eo:1Rt thi~ name is !IC"" nlmost invarialily used. 
A view of Cnpr; Orford j; gi,·en on the Uoa~t Survey sl1ect of 18i)3. 

OR!1'0RD HEEF . 

.About 4 mill"' off the coast, between Port ancl Cape Orfonl, lief\ a group of rocky islets and Rnuken rneks. 
Tlier<' an' H1"·en largn l1igh ones within au area of one square mik, \Yitl1 ~mall one" tlmt arc just. awa,;li, a1Hl 

others 11pon which the ~ea only breaks in very heavy Wl'ather. 
'l'J1., ;.;outlll'adL'n1 ruck is called the "Fin rock," and has a perpendicular face to the southwest, with a 

sloping- Eurfae(' 1o tl1e n()rthertst. Near it are f'l'Ycral low black rocks. The Fin roek lieR \Y. fi I\., distant 
4;\ mike from tlw weBtcn1 point of I'ort ( )rfonl., and the g1,ucral dirc«f ion of the> Hix others is K.N\V. from Fjn 
rock. "T e~t from l'url Orford, aud <li:<tanl. 4} mile~, i~ n 'mall lJlack rock, and near it a smaller one, upon 

wl1id1 tlH' 'l'a lire:1ks only occa~ionally. \Y. by X. :! X., cliBtant 41 miks from l'ort Orforcl, lies the largest 
of the f'C'H'll blets, ri::ing up with high and nearly perpendicnbr si<lc8. On the sarnr- courne, and a mile and 
a quarter further out, iD a small rock, an<l half way between them a rock awash. Thi,; is the northern limit 
of thP group. 

Stretching S.S\Y. for a mile ant1 a t!tii·d from CHpc Orford arc numerous rocky i6lcts and sunken rockR, 
witl1 large fi<:ldB of kf,Jp; but cea8ing at that r1i,4tancc, ii pasrngc i,, left one ancl half mile witle between them 
nnd the northern i~lets of tlie other group. l'hc conrnL' through the middle •Jf the passage, clearing the rock 
calkd Klooqneh, off the wc:;teru }Joint of Port Orford, i» N,V. by \V., with ten fathoms rocky bottom "On the 
shoale~t pnrt of tl1at line. 

Thi,; paBsagc iB in constant use by mail aml coasting Hteamer~, but th" hydrograpl1y of the reef has not 
yr-t !wen execntetl, and only a prelimiuary examination of the poFition of the outer rocks. Although the 
gennal tr!·rnl of th" soutliern group i8 N.1\,V., it iB very 11robablc that they arc a conti11urttion of the n•ef 
making out from the cape. 

\\~lieu coming down this eoa8t, iu 1787, La l'erouse.says his latitude at noon was 42° 58 1 56", rtnd that 
two 110urs ;1ft 1·rw:ud~ Ji,. Will' ahr('aBt of nine small i8lan<lH or rocks lying about a league n:ff Cape Blanco, 
w]1ich l1ore XE. by E. lk calll'd them the ~ecker i~land,;; m·i,lrmtly the group forming tl1e Orford reef.~ 

One milv WJrth of Cape ( hford em11t.ic~ a Hmall stream having a great number of rocks off its mouth. In 
1851 it Wl1'' n"nally call('cl Sikhs ri1-·er, the Chinook "jargon" name for friend. On some rnap8 we find a 
Ftrcam Jl('ar thi~ locality c:tlkd S(·r1ualchin riYcr. The Yillage upon the Sikht1 is called 'l'e-eheh-quut. 

Ten mile,; north of (·ape ( lrford La PerouHe phu:es a cape called Toledo, but no headland exists betwc<'n 

Orfonl and the ~outh 11t·arl of the Coquille, although a small stream crtlled Flora'$ crePk empties upon the 
coast about half way between thrm. 

From Point Boneta to Ca1ic Orford the extent. of' ;ihore-line is 388 mil•'s, Boneta to Mendocino being 223 
miles. 

Generalfcature ... -Fnnn Ca1Je l\lendocino the hills upon the seaboard range from 2,0C.0 to 3,000 feet high, 
running parallel with tl1c const at a distance of from 3 to 5 miles, receding somewhat at the Eel river valley and 
l'oint St. George, and at other point" coming nbruptly to t11e ocean. The whole face of the country is covered 
with ilenFe forest;,, and offers almoRt. inFurmonntnLlc obstacle~ to the opening of roadH iutendecl to strike the 
trnil J,eacling along tl1e valleys of tl1e Sacramento and 1V nllamut. 

Northward of Cape Oifonl the appearance and nature of the coaRt. assumes a marked c11ange. Loug 
rcaclwR of low white sand hP,.ach occur, with sam1 dunes, broken by hold rocky headlands, and backed liy big11 
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irregular ridges of monntainR. On the sea-face and southern FiUPl' of manv of thPRC prominent point~ no 
timber grows, auJ tlicy pn·sent a bright, livC'ly green of frru, grnss, aud lnrnhcro. The gt:neml altitrnk of the 
mountains appear8 the :;ame as to the southwan1. 

COQULLE mn:n 

Fmm Cape Orford to thr month of the Coquille, in latitUtle 4:F 07', the con"t rmrn C'Xattly 11ort11 for l 7 
rnifos, with n slight curve of a mile> anrl a half Pn:<twanl, and a :<hort rli"tam·" nortl1 of Orforrl <'rn"i"t" of a lo\\· 
Rand beach, imnwdiately bdiind which are long Fhallow lagoonR rer>eiviug tli<· water from tlH• mou11tai11", 1111t 
having no visible outlet to tlie "ea. Along thi'3 ~horc the soundings range frnm 7 to 15 fathoms at a di~t<uwr· 
of a mile. 

The south point of tlic entrance to tliis riYcr is a high bluff hcadlarnl, whibt tlw wirth point i" a Ion.!:, 
low, narrow spit of sand, on~rlnpping, as it werc>, the southPrn lH»L<l. so that tlH' channel run~ parallel with mid 
dose under it, (1851.) A short distance off it lie several roe ks, lmt not of sufficient size to lc.,i~n1 the we8t1·rn 
~well whidi break,; eontiuually aeross the Lar. 

In the winter of 18i:il the boats of tlw 1iropclkr Sea Gull drected a landing near the roek;;, 1111! it Wflf' 

at.tended with dangf'.r; Rti!Jf'erp1<'ntly l1oat~ ·wen" ranit't1 Ly lam1 from Port Orford. The "ir1Pst part of tl11' 
month is 1es8 than 200 yardtl, ·lftp1· which the riYer Bpn~ad,; ont into a l:uge f'licet of ,Jiallow water, about two 
miles long by three quarters ofa mile broad, and bom1dcd 11y low f"rC>Und. luto tlw northPa~t part of thi~ 
lagoon enters the river, whicl1 lrni' bi>ei1 followed a di~tancP of about :30 mil<'S in a nortl1l'aStPrly rlin•rtirm, a11tl 
having a dP]>th throughout of not lesR than 15 foct, am1 au aYernge wi,lth of 40 yard,. It r1raiuo a YPry frr
tilf' Tegion, denFely e<wcrNl with many Yarieties of woocl Kmrn·rous Indian t•ucarnpmPut> Wl'rt· fournl nhlllf?,' 
its banks from the mouth, aiHl <1uite extcnsi-rn fi8h weirs were discovered and dcstroyl'd. A11out l;J rnikl4 

from its mouth there is a portagt• of li\ mile to Koo" river. 
'l'hc hydrogrnphic reconnaissance of thit' river in lf'59 by tl1e Coa;;t Rurvc·y ~howR only ::: fert of water 

011 tlw har, and it is reported inaccessil1lt• for vessels of ordinary clrnuglit. The north point i~ a long streteli of 
drPary sand dunes, and has 

0

a single bold rock nt its Ronthern extremity. 'l'he channd rnake'5 m1t straigl1t 
from the soutlH•rn head, and north of tlw me ks ( 18:59.) 

'l'hc approximate geographical position of its entrance io : 
0 

Latitude . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 43 07 north. 
Longitude.... . . . • . . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124 2! \H'FL 

Tidcs.-Thc (approximate) corrected establiBlnncnt is XIli. XXXm.., ancl thP mean ri~e and fall nf tir11·~ 
ii.O fr~ct.· 

A reconnnic:sancc oftl1c entrance and part of the river was puhlishP<l by the CoaPt SmYt'Y in Ji'-Gl. 

\Yhcn off the entrnncc in 1854 we saw nbout a dozen lwuses which had lll'en !milt hy the miuer8 t'H

gngeJ in washing the auriferoub sanu and gravel nt the back of the lwach. In apprnacliing thi:< en:i:<t w.,' 
eucountered a very heavy swell, with the water changing to a dark brown color, anrl after pa~cing tln·oug·h it 
tacked off shore, l10Ye to, and sonnrlcr11lf'nr its outer limit, hut fonml 110 boltnrn with ~4 fathoms nl' liul'. 

The alleged depredations of the Indiami in tl1iti seetion led to a cmnpai::n agai1rnt. tli"m in lt'.)J. 

Somr rrccnt m;tpb haYc a river here c1tllccl the Soquib, an<l 01w within a ~hort clidance call!'J tl1t· Co· 
tamyts, but no sue h stream Pxists in thiA viciuit,r. 

CAPE GREGom:. 

BetWl"Cll the Coquille river and this 1ieac1Jand we find anothPr low sancl beach for t£>n milPs to the wnthPrn 
part of Circgory, which rises up very precipitously; the hill attaining pi>rliapf' 2,000 foet <'lcnLlion two milt·~ 
Lack, rnns inn straight line northward for three or four rni1c'R, ancl bounded hy many roC'kf', sloJ>"" to the 
northward to a sharp perpendicular point, about GO feet high, and peC'nliarly cnt and worn h;· th(' nction of 
the sea. Tl1ence it takes a sharp turn to thP KNE. for two mile~, to the ent.rnnce to Kcws Lay. TJ1e cap1>, 
as seen from the southward, ,;hows a couple of rocks a sl101t distance from its wc&!Prn point. Alonl!' the 1m1· 
shore soundings in 10 fathoms arn found one mile o:ff. \Ye have been infonnccl that Y!'Bsf'l~ anC'horing rloso 
under the north face of the cape may i·ide out heavy 8outl1caFt gales. If so, it is very important, no otlier 
place between Sir Francis Drake's and K<·il-al1 bay. except, perbap8, under Def'truction j,Jaud, afforrling tl1at 
protection. If a soutlwastcr should haul to the s"r., and then N\V., as they usually do, the chances of' g<~t
ting out would Le very few. 
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The approximate geogrnphical position of the N'I'"· point of tlir c111w i~: 
D 

Latitude ................................. _ . . . . . . . . . . . . . . . . . • . . 43 2oa north. 
Longituc1" ...............................................•.... 124 22± west . 

.Anc1 it bc;trs uorth 30 miles from Ca]ll~ Orford. 
It was nanwr1 l•y C:11)tain Cook, »d10 }Jlace<l it b)· beariugs in latituc1l' 4:1° 301, and i~ ckscrilwtl hy him 

a;; followo: "This }JOint i;-; rendered remarlrnblc by tlw 1111111 of it rising· immediately from tl1e sea to a tolcraLlc 

l1cight, and tliat on each sidt~ of it is ve1·y low." Yaucouver placed it in 43° 23'. 
It i~ sometirm.·s eallc:d by tltc recent appellation of Arago, which Im:< bt~e11 wlop!.t•.1 oH the Coa't SurvPi' 

chart,. It i>< k1tow11 liy lmtlt on the western coast. 
A view of it i" givcu on the Coast Survey sheet of 1853. 

KOOS BAY. 

Kearly 2 miks E.1'\E. of tl1P mirthern ;·xtremity of C11pc GrPgory iF the wide mid 'vcll-markcd entrance 
to Koos hay. The Bo11th point, named Koo~ Head, is high and hold, hi;i11g thP lwRP of the hill~ forming tlt1• 
<'npe, ,d1i!Bt. the north pnint is low and ;.:andy, with Rhifting sand dunPR thnt reach 100 fret in }wight. In 
11'61 a narrow cliannPI cut acro8f' the north point, forming a tolerably la.rgP island, which was washed awny 
hefore the cfose of the seni'on. Such changes are com•tant.ly taking place, and involve clwnges in the har and 
clia11nr·I. The point:> lie nc:uly north and :;outh of l'ach other, am1 a1iout threP-quarter.< of a mile. apart. 'l'lw 
bar (1861) lirs K. 6:~ 0 ,y_ one mile from Korn• Head; K 35° E. 1~ mile from Cape Gregory, and its width 
h..tween tl1e 12 fed lines on the north and oouth sides is only liiO yartls, with a maximum clcpth of 13 feet. 
Thence the channel, jncrea8ing iu width, runs straigl1t to the north tangent of tl1c head, with 10 fathoms of 
water at that point. In 1853 and 18ii4 a depth of ouly 9 to 9} feet coula be founcl on t11e bar. During t.l1e 
working srnson of 1861 the bar moved to the northward, thus in<licatiug great cl1anges in this a~ in all other 

river bars on thl' coal't. Vessels enter and leave on the flood tide bccau;;e the bar is smoother; with the ebb 
there is a heavy lJreak, unlt>s~ the ,;ea he remarkably smooth. The currents run very strongly, as might he 
supposed, from the extent of the bay and thP size of the channel. 

\Ve have seen the sea breaking completely across t11e entrance in moclerntc northwest we11ther, and kn(JW 
that the mail steamer ha:5 tried to ('nter. but 111wn s.,r,ing t.lw dm1g1•r would not tnke the risk. Tn 1 SGl 

th<' party examining it could get but one dny's work on the bar during several months. In October, 1862, 

the RUtTeying brig Pauutleroy could not enter. 
'l'rnffic is r1rawn hit.h<·r by the mining of lignite, which iR c;nric<1 to the San l•'ranci~co market. It 11aR 

heen fourul urdit for stearnshil' crmsu111pt.io1t, lmt j,, used for small statimmry engines and domestic p1upm'"''
The g<'ology of the country docs not gin~ promise of coaL A tug-boat i8 employed at the cntr,mce fo1· tl1c 
towing of vessels over the Lar. The saw-mills on the Lay turn out nbout 15,000 feet of lumber daily. 

Tidcs.-'l'hc corrected cstabliohrnent or mean interval lietween the time of the moon's trmrnit and th<' 
timl' of l1igh water i~ XIJ,. XX VIm. 'l'he mean 1·i:,;c and fall of tides is 5.1 foet, of spring tides G.S foet, aud 
nf neap titles 3.7 fo<:t. The mean duration of the flood is Gh. IDm., of the ebb Gli. 07m., and of the staucl 
Oh. 3\Jm. 

The approxirnat1· p-eogni.phical pu~ition of Koo~ Head ie<: 
II 

Latitude' .. - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43 21 04 north. 
I,ongitudr> . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124- 18 west. 

'l'hc computed magnetic variation for Dt•ecmhcr, lSGl, is 18° 521 cast, with a yearly increase of 1'. 
'l'he bay is vC'ry irrPguhu in outline, and itH gl•ncrnl shape is somewhat like the letter U, with the con

vexity to the north. One small branch stretchc~ f\Onthward behind Koos Head; it is called the south slough, 
and has lmt two or three feet of water in it. North of the entrance t11c bay proper lwgimi, :mu has a good 
depth of water. Abreast of the north Jloint the width is 600 yards, and the depth from three to seven fathoms; 
thence nort11warcl it increase" in width to nearly a mile, and mns very ;itrnight on a N. Ly E. ~ E. course. 
The channel runs on the eastern side of this part, the western lialf being filled with saud flats and shallows. 
A sunken rock, called the Fearless rock, is on the eastern side of the channel, abreast of the upper part of 
die rocky elwrc. 'l'he wliole ]pngth of the bay iB bf'1if'V(•d to be about 25 miles, the head of it heing a littfe 
further ;iouth than the entrance. Koos river empties into the IH,a<l of the bay, a.1111 will give passage to hoats 
fo1· twenty miles from its moutl1, where a Hmall 8lough that 1•mptief' into the Coquille river iJ so near as to 
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lcavr· a portnge of only a mik and a halt Lct1Yccu the t11·u water;<, and about 15 miles from the month of th1· 

Coquille. 
Exc·q1ting; the peninsula, which form~ the we:-tcrn sl1or<:' of the bay north of the C'ntrancr, th1· Pntin' 

rouutry i~ au immcn~e fore"t of Yariou~ kiud:; of pirn'. Ko laud for cultinltion js found without cl1·ari11f!:. all(] 
eveu ou Koo;; river tlw bottom la11cls, which afford <'.xc·elknt ~oil. l1avc to be dcare<l of the tl1ick growth of 
laurel, maple, an<l rnyrtle. 'l'hP coal mines arc• b<>yon<l t!H• great bend, near the head of the bay, and on the 

western side. 

The mun<> Koos ii' that approaching 1warcst the Imli:m pronunciation of thc· word. On some• maps we 
foul a small stream called Ualwos, emptying just s•mth of Cape (~ r<'gory. The Cua~t DllTYt·y chart of tlll' 
lwy wa~ publi"l10d in lSGL 

Tlte word Kuo" significB, in the TcH1-too-ta11 languagl', a lake•, lagoon, 01· landlocked Lay. UullrJt de 
Mofrn,; ver.r amu~i11gly trani-<lates it I~. cko- Yaeh1•,;. 

In January, 185rJ, the li1w of l''jttaf magnetir· Nzriatiun of 19) ea"t ero~~e~ tl11• eoa~t-lin<" in lutitudt' 4;)' 
39', aml in latitude 43° :!~J' l'.russe~ the ] 2Y of longitu<h;. This line moves annually 80uthward about q~ 
mile. 

LIJ!'l)l!AH HIVJ:lt . 

.Korth of Koos hay to thl' lJmpquah rin~r i:< anothl'r ,;trnight, low sand licaeh, with sm1d dmw>', l11H'kl'rl hy a 
high ridge of hill~ den8cly tirnlHm·d. The shore run~ nearly north, pre~eutiug a very ~whitl' app<'arnnce whPu 
the ~un shi1u:~ upou it, allll Jia,·i11g from 10 to 15 fo.thmn:' of watl'r one mil<- off tl1t• l)(:ad1. 'l'lw ~outll!'rn 
point of the eutrauce to the river it' a marked 8pur of the mountain> from tlie southPa>'t, all<l i8 bnrden·d by "au<l 
dune:,. The north sillc of the entrance is a loug raug1· of 1d1ite :shifting faIHl hilb, runniug with the cn:lst for 
two mik~, and suddenly chaugiug to high, rocky bill;; c0Ycr1·<l with wood. Tlw riYcr i; thl' la rgc':'t ,;tream 

entering the l'adfic between the b;Lcrnmcnto and Columbia rinrs. It i>' 51 rnik" );, A"\\'. from Cape Orfurcl, 

and 21 miles north of Cape Gregory. The lower read1 ot' the riYer i:' long and narrow, running nearly north 

for G miles; bunll'recl on the south 8itk by a rocky, wooded 8l101T; on tlw uort.li, for l\\"11 mil,·"· by loo8l' sand 
l1ilh, t·hanging nft.n the first. ruile to t<aud spar.;cly con,rc1l with eonr:'P gm<'s, lrn;chc»', and fir, and in four milci' to 
t'tt'!'[', l1igl1, rocky bank~ em·ercd with brge tree". .An im11w1U'<' tlat, rnn"tl.\- Lan· at low walt'l'. ;;tn~t.1'11e" H1t1tli 

from t.he north point to within 300 yard~ of the soutli 13ide of th<' l'ntrnuce, through wliie h narrow qi:te•· ruu>" 
the diaund, h:l\·ing (1853) a bar with only 13 fl'et upon it, aml le"" than 100 yard~ wiclP. From tl1<· liar thl' 
point of bluff, ju8t itrnide the entrance, bears NE. hy E., mid is 1li~t:mt 11 mile. About lS;°>l or 18;):2 two 
J'<rngc mark~ Wl'.n· placed on the sot1th ~lwre for running in hy, and tlwy art'. frecp1cntly rl'f<·tTPrl 111 a.' rlata hy 
whieh to trace the d1aHgcs of tla· lmr; I.mt the captain who Prel'ted them' ha~ asf'urccl 11,; that tlH• bar w:u; uot 

on tl1cir rangf', but to the sonthwnnl of it. 
]Juoysfi1r crossillg !he Z.ar.-Iu January, 1858, it wa8 annonllC~Pd that tli<· b:1r bad beeu mark!'tl hy 

bun.p. Two tlii,.;1elas~1mn-ln10ys, paintl·d ,d1it1', with wl1itc and bluck perpendi .. ular ~trip('s, arc plan·•] in 

line with tl1e light-house, which l•mrs from tlwm E. by K. ! X. The iuuer buny i" jnst within the bur, and 
in :32 fathoms at mean low wakr, and can be pas~l'd on either hantl, !mt only elot'<' t" it. The onter buoy i,,c 

just ontside tho bar, in 10 fa1homs ar the ~mm; st.age of tl1c tide. aud ean al:.:o b0 pass('d on either hand. 

K"l'jJing the two buoys iu range wit.Ii the light-lwu"l" 14 feet nrny Le earri .. d o...-,;r the bar at mean low watf'!'. 
The above dircctionR show tlrnt the bar uf the ri\·er ha8 rnon:d about 400 ynnh to the northward of it~ 

i101-ition, as dl'tcrmincd by the l1ytlrngrnphic rnrvey of lS;>:3, and ha~, moreover, dl'l'JH'llC(L lu light. weatlH'1· 

it ean be readily determined by the breakers 011 each i<illc, but with a heavy 1'W<·ll thl' sea i:< terrific. In 
October, 1Si'i2, the Coa~t Rurveying ~teamer Aetin; lay off the liar two dnys try·ug to µ-c;t in, but foull(l it 
impracticable. Suvcml Htcarncrs have thumped hnn-ily 011 the bar, one nearly canyillg away lier ~tern-po:'!, 

and in 1858 the mail steam~l1ip Columbia in coming out hal1 her deekK ~wept fore and aft by the huge combt·r~ 
rolling iu like bigh walls. In January, lSGl, wlien going in, this same steamer rnffpred still mon· t1uiJ.l.L 

Se"cral vessels have been lost at its cntraucc, and within a very recent i1eriod no pilot" bdo11gec1 to tht' ri\'<·r, 

Lccairne the trnile was too small to imy. 
During the early part of Nov-ember, 1858, tlie har at the cntrancl' to the r mpqnah changed greatly, :mil 

the depth of water upon it was so much decreased that the steamship Columbia, which llrnmped over it, could 
not le:we the ri''er for seye,al week~. lipon sounding al the entrauc.c it was found that the channd across 

the bar had moved about lialf a mile northwar-0 of its former position. 
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UJ\lPl~UAH RIVEH LIGHT-HOUSE. 

'I'hc light-house is ercctcil on tl1c south sjdc of the entrance, close to the bmcl1, whicl1 is -0f shifting muHl. 
'l'la• Htrudure ('onsi1'tH of a kt•ql('r'H dwf,lling of 8tonP, with a whitewaslw<l t.owm· of brick ri"ing- ahovc it, a1111 
~urmonutl'd hy an iron lant('l'n paiutP<l re<l, the entire height heing ~12 feet, and the lwight of tlw light l 00 

fopt al1ovc tl1c mean sm level. The light is a.fixed wltile ligl1t of the third order of the sy:3tcm of Fresnel. It 
wa" fir8t cxl1iliitt·d Octolwr 10, 18;:>7, awl show~ every night from sumet to sunri.ie. lu an ordinary state of 
the atmo,;phcn• it slwuld be sPen-

Frorn a lieight of 10 feet at a distance of 15 miles. 
20 frl't at a distance of lGJ miles. 
30 foet at a distance of 17 'f miles. 

In th(• day time tlw tower will show projeded agaiTJ,_;t the clark green fir on the hill~ bchiml it, am1 with 
the t<and dmws to tl1e north be a e:tpital mark for making the ri,·er. 

The geographical position of the ligl1t, as <lctcrminecl by the Coast Survey, is: 
O II 

J,atitnde ..... - ..... - .. - ....... - .... - .. - .... - ..... - ..... - .. - 43 40 18.5 north. 
J,ongitudc. _ .. _ ......... - . - - .. - . - _ . . . . . . . . . . . . . . . . . . . . . . . . . . 124 11 00.3 west. 

11. m. s. 
Or, in time ........... - . - - . - ................ - ............. - • 8 Hi 4-1.2 

Computed magnetic va1'iation 18'0 55 1 eaet, in July, 1851, with a yearly iucrease of 11
• 

_From the liar the light bPa1·.i E. by !\'. ! N., diRt.a11t about a milt', ( lS;Jk,) Afwr !"rossing thP bar tlu'. 
1:lim11H•l, when approaching tlie light-honsc, runs close to the south shore, arn1 increases in depth from 3~ 
fathorn:J to i:; off the pc>iut of 'Llnff. Abn·a.ot of the meeting· of the ~1t11cl beach and bluff on the ~outh 
r;i1lP, lie:J a roek, visible at extreme low title, upon tlw three-fathom lim·-. It is not lnid <lown on any chart, 
uor haH itH pw;itio11 hef'n ac·cnrntely deterrniuc:d. It has dcc1i wnter around it. From the point of l1luff 
V('~t<el~ ~teer across the river to strike tlte east side of the north JIOint about one-third of a mile from it:; 
extremity, then haul across E.~E. to tlte other shore, close along whicl1 the channel runs. This course takcR 
tlu·m ell'ar of' a flat and rncke in mid-river, ancl lwaring E.NE. from the rnnth end of the north point, arnl 
north fin .. eighths of a mile from till' poi11t of Lluff on the ;>outh sic1e. The small indentation of the sbon·
linc cm the rig-lit, after maki11g the fii·,;t Rtretd1 from the pniut of bln:tf, is called "-inchester bay, having w1 

watt:r, and being but an extensive mud flat. Three miles inside the light-l1ouse the river continues half a 
mile V.'idc, tl1,-,11 1·x1mnd~ to a mile, aud i,; fillct1 with numerous extlmsin~ Fanrl aml mud fiats. .Five 
milen from tl1e light-house it ben<ls dmrply to tl1e eastward. 

A prdimimll"y churt of the entrance to Fmp'lnah rivl'r was issued from the Const Survey office in 18.54. 
The ~crnmlary astrouumical !'tation of' the Uuast 8urvcy wa8 on the west side of the river, on the edge of 

th1; iir:<t. grove of tic·, am! one mile from the end of tlw north point. I ts gr,ogral'liical po~ition iF: 
0 If 

L:ttit1lllc ......•............. _ .~ __ . _ .. __ .• _ .... _. __ . _ ...... _. _ 43 41 45.3 nortl1. 
L1mgitudc ................. _ .. _. __ . _ ... _ ............•...... _ .. 124 09 57.0 west. 

h, m. •· 
Or, in time ........ ··-···-·-----·- .. ·- ............. -·--·-·-- .. 8 16 39.8. 

Thi" i·iver i~ ;;aicl to drain an <'Xtrcmcly fertile region, abounding in prairie land well adapted to agricul
tun· allll grazo:11p:. lto,-,. Cox llll'Htimis a pine tree discovered in the l!mpquah valley mca8uring 216 fod to 
it~ luw\•;;t hrmi!'hl':J, mu\ being 57 feet in circnmforeuce. 

Tl1(• 11Hliun name for the river below the ra1>ids i1:1 Kah-la-wat-sct, and to the upper part they apply the 
name Umpt'tptah. 

Tl1e firet ves~d we know of cutt·ring it was the schooner Sam Roberts, August 4, 1850, after coming out 
of Rogue's river. 

This river is sometimes rnpposc<l to l>e the river discovered by Flores in 1603, and afterwards rcfert·cd 
to as the "River of the \Yest." Carver, in hiR narrativP, refers three time's to tlw "Oregon, or River of the 

\\'est:'' 
From the Umpquah the coast runs in a remarkably straight line K. by W. ,Z W. to tlrn south point of 

tlrn put.ranee to the <Jo]um birt river, in no case varying more tLan tlirne miles r'aBhvard of the line joining 
these two places. 
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El1~r:eta fla11lt.-N"\\T. by N., distant GG miles from Ca1H~ Orforr], i;: tlu• F<Hltll<'rn l'lHl of a hank ('Xt<'n<ling 

parallel with tl1e l'.oast for :rn mile,;, anrl ah.mt tlHo ~nmr; di~ta!H'<' from it 'l'h<' lrnf't dqith yet di,-eon•ff<l upnu 
it is 43 fatboms, and the nature of tlw bottom very variabl«, then• hciu~ blue mud, coar:'c blue >'and, coral, 
pchhlcs, gravel, mud, am! slil:lts. Coastiug vcf'col·b l1avc often rq••irted p>U'"ing over localiti<·~ having a heavy 
Hwcll upnn tl1Pm, and orn~ f're<ptcutly RO rqmrtcrl Jll'artla· Ltn]Hjllah kd to thP (')caminntinn lYhic·li Lli"·on·r!'d thi~ 
hank. "'hen Hcccta waR upon thi~ coast, and iu thi~ vieiuity, Ii•· ;:aid: "011 Sundny I fou]](l grc·at difforc•Hc<~K 
[of d!'pth ;J at f'Cven leagu('~ I got bottom "t Rll fatl1nrn~; and rn-:rn·r the cnaRt I Ronwtiml':' found no l1ottom." 

Should a thorough examination of his di~cov<•rie8 hen• Hati;ot/ictorilj- ,.:how tlint lw did Tmlly crns~ thir or 
any y<'t u11discovcrcd adjacent bauk, it would be a trilmt(' to hi:< f'x11lorati<m:< on thi,< c:>af't to npply hi,o; 
name to it. 

CAPE l'EHPKI l·A. 

After leaving tl1c limp<jU<1l1 two or thrPP milr", a hold rocky l'onst, "·ith higl1 8t\'q1 hillt< covered with 
timbrr, rmrn Rtrnight for about l!ight milc8, elwngiHg to low rn11dy !wadi with sand dmws, lia<'k(•c1 by a hir:·h 
ridge of hill:<. This contimu·s for ] G mile:<, when the hill" strdch out to t11(• shore arn1 cw"·d upnn it for l :: 

miles, to curl al1ruptly in stc·Pp lJl11ff5 fonnin;r Capt· l'npctcrn, whieh is 39 mile~~- hy \Y. 2 \\'. frnrn rmp
quah light, with an npproxinwtc gcogrnjll1ieal position of latitud<' 44° HJ'. lrmgitud,, 1:2 P UG'. The face· of 

the c-ape iR nrnrly :fin· miks 1011g, with Y('ry .-light prnjr·dion from tlit~ ~traight h'PIH1 of the ~horc. 1t i~ 

very high, and lw.- a l'('gular although stt•(•.r rle~ec.•11t to tl"• ~hol'l', lJringi11g th<· tn·e~ to its Y(·r:· rc1gP. 
From tlw l'm.r'lnnh to P(•rpetua, at a di~tancc of a mile from tlH· ~hore, S<JmH1ing;; art'. birl down from 

8 to 14 fatlt0m,.<. 
Thi,; cap<' wa~ n:micd hy Cook in I 77t(, and hy bc·nring;< plilct'd in latitude 41" OG'. Y:mconYc·1', in 

1792, gaYe itl' }lD"'itio11 i11 lnt.itndP -1-1° 1:2'. 

In reecnt rnn1i~ we find a ~mall otrcam opening :'outh of C'apc Perpdua, called the Scii~tl'nm river. \y,. 
could not detect it iu.18;):1 from tlH' distaucc of a mile, !mt bt>lic:ve tlierr: i~ a ~tn~:un with tlw name uf 
Seim;-ela11, (prmiomH·t·tl fbi-ynsr~-cfaw,) ("mptying about 25 mile~ al1•Wl' the l:rnp•ptah, 

To the northward of l'crpetna tlw eoa~t range of hill,; is cut Ly nullleroms vnl1Pys, thrnngh which f!uw 

many small :'trcams to the ocean. 
l'uquimwl1 rivf'r.-~im• mile~ rnirtl1 of PerpPt1w i" Ilic mnn1h flf a stn•nm l ... Ji,·n·d to lH' th<' Yaiinim1al1. 

It i8 said to expand iutn a bay, three miles loug by 1~ "·ide rn1111ing nearly eaBt, aml n•ry much r·o11trn<'t<·t1 

at tlH· middle, "lwrv a Fmall if'l..t. cxistl'. 'J'hc Hou th lll'arl to tht· clltranec i~ formed by a cpnr oi' th'" hills 

from J>crpdun. The north point lrn~ lik<'wicc a lJold hmd with a low t'Hnd Fpit stretching south h:1lf a mile. 

'1'lie Pnti·anct; is iu latitude 44° :27' 110rtl1, (>tpproximatr>.) 

HPccnt mal'' l'lace the Alciyco rivr•r ahnnt this l:ititnrh'. No 1iamC' is ginn in t11r· lal't Cna<t Snrn>y 
rf'comiaiFf'ance, and it was not seen at all hy }lcArthur in ] 8:10. 

The name,;; of the stn•:tmf'> l1euce to the uortbwanl an; Yrry cnnflic1 ing. and will em1timll' "o until a land 
exploration i,; made alonl,!: the sraboard for determining their l"'ealiariti<'F and tl1<' latitude" of tl1<'ir month:<. 

C11ctse rirer.-North ,,f l'erpetn'l the shore contiuues strnight, high. aml bold for fin· uilel', wlt<'ll a 
cluster of rocks occur, am1 the bluff clrnnµ:cs to low sanrl bl'aeh, runuing 1warly to the mouth of a small 
Ht.ream, about fivt• miles south of CaJll' 1''oulwcathcr, ealled the Alo1•ya. on the Coast Surn·y rrronnaif':<anc<' 
..,f 18.50, and the Cdetse on the original sheets of 1850. This uaml' is the prnpcr 01w. 'l'lH: north hr':H1, 
which i~ bold, has a rock clusP uwlPr it. Thence the ~horc is low and Fandy to Foulweatb('I'. The country 

iu the interior is very broken and mouutaiunue, and coYcrcd with wood. 

CAI'E FOULWE,\.TilER 

From Perpetna to this cap(' tbe iocmm1ings range from 7 to 12 fathoms about a mill' from ~hnr<'. TJ11, 
cape is in latitude 44° 451 no1·th, and longitude 124"' 04' west, and forms a high. bold he;idlaud, half a mile 
in width, jutting out about h1tlf a mile from tho low beach, and baelrnd by high moun1nins. It io enycrcd 

with wood, and has several ~mall rocks on its sout11west face, with one rocky i.-;lct a mile frnm it. To the 
northward of the cape arc three rocky i,,Jcts standiug. a short <listancc from the low lw.1<·li, ;mr1 readily 
distinguished by lieing projectecl againRt it. In August, 1853, the a~tronomical iwrty of th(• con~t ~nrwy mi.~ 
very desirous of effecting a fancling on or near this capr, bnt the eca was rolling in too hca,·ily to warrant the 

attempt. There was no appearance of a landing being at all feasible, except in remarka.Lly c1uiet weather. 

45 cs 
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Thi' l'U]W was named by Cook on tl1e dny he made the coa,:t, l\farch (), 1778, bnt the point of the 
hl':1dlnrnl. ~o «allt·d on t]u, Coa~t. :-i1irv1·y n·cnmrnie'°met• of is;;:-J, is 11ol lhat rderred lo liy him. At noon 
lw was in latitmlP 4-P :n', mHl th<• land extended from "KE. ~ K. to SE. liy S., about eight k:agnell diBtant. 
111 this ~ituation lie hnd 73 fatho1118 1n-1·r a 111uddy bnttom, nnd 90 fathrnu,: a lcnf;UC fu~ther off E'horc. Th,~ 
l:nul lll' <k,eril>P:< of rnoderatt· !wight, din•r,;ifil·d hy hills awl valh•yP, and principally con~red with wood. 

!'lo <'triking 11lij1·et prc<'<·utct! it,c•]f, except a high hill with a fht "urnmit. wliich bore east from him at noon. 
Tl1i" may lian· 1H·1·11 what lw rnhc<t'ljllPntly c-allt•d Cap" l'erpetua. At the 11orthnn extn,mc tlw laud formed 
a poiut, wliid1 lH, unrm·d Capl' Fonlwcntlicr, from the excC'c1lillg bad wcatlier he mrt with Koon aft.er. 
TltP <'XjlH'ccirn1 "rnwtl11T1t c·xtrcnw" ltno lt·d Rome g<'o~;raplH-r8 lo pl:u_o" the eape a" high a8 latitude 45:\- 0

;• 

but 11<> ju<lgl'tl the Fou]w('nt!H·r he ll[Jrn.-d to lie in 4-!0 r,;y, Iki11g hem driven off the coast by coutiuued 
b1Hl w<·at!ter, lie l1ml no opportunity to vC'rit}' l1ii\ lw,;ition, arnl <lid not eight the land agnin until in latitude 

4F' O.J', thu,; J"l""i11g- l1y tlw 1·utrnuee to tl1e Colurnliia. Yaneoiffer places it in latitude 4.1° 49'. Botl1 of 
thcsC' dr·terminntim1i\ Pvicll'ntly nfrr to the northern part of tl1c high land. 

~Yelas ri1·cr.-Soou :d'Ler l1'"'"i11g· F011hn•atlH,r t.lw shon• beel)llleK abrupt arnl moclcratcly higl1, with an 

incn:ac1·1l il1·p1h of watPr imme1liutl'ly off it. Four milc·s i,;nuth of the K1•lrn~, which is in latitude 44° 56', it 
dwugPi\ to low rnnd dunei' etn·tehi11g into a 11a1TOW 11oint, forming the south point l'f the stream, while the 

north point i" a low Lluff. Tl"' 1·ntr:mc-c' ii\ very 11arrow aucl Bhonl, ancl in,;i<ll! the rh·er i~ rPported to sprca<l 

out illto a bay of about a mile i11 cxtc-nt, and to receive the waters of a stream l1raining a valley coming from 

tlie 1·n,.;rwanl. 

The uame j, thnt u"ccl rm the Coast Survey charts of 1850 arn1 1853. PrcviouB maps have a small 
~lrearn l'llll'tyiug: I1ea1· tlii~, e.allt·c1 tlir- Cowef' rin·r. 1k ]ii ufra~ ea lb it the Yacrnm. 

l-'rom the .!'\c•k:rn to Cape: Lookout the c1ii'tm1cc ii' :!! rnilrs, and conrl'P N. by IY. ~ \\'., with a "horP-line 
l1roken by snTrnl 1'rnall Mtn•;1ms, nrnon;;"t which an; the .Ycclin·1u' (reconuai~sanee, 18.);J,) in latitude 40 8 02', 
with rol'.k:l in tlH: contranc<·; tlw ~Ycst11(!'galt (reconnaic<,;m1ec-, lS:i'.J,) in latitncle 4:3° OG', called Yaquimm in 

1·1·1·01maiM~:tll('l' of' J8CO, autl lmving a large roek off it~ mouth; the Sa1wggali (rccorrnai~~mice, ] 803,) Ill 
latitude' 4ii" l!', and on the ~outli ;;itlc of whose entranc(: i,; a siug-lc; rocky islet, hereafter referred to. 

l>e i\lufraM has C. Lucuat in this latitude, and a small stream, U. K1w11ai, south of it. 

CAPE LOOKOI;T. 

TJ1c :<<mrnli11g·s from Foulwc:itl1cr to this eapc ~how from 1:> to 31 fathoms of water at <L distance of a 
wilt· from tl11· slun·p, incn:irniug from 18 fatl10111:; 11ortl1 of latitm1e 4ii 0 

::\. 

This capt:: i:; sitnatcd in latitude 4;,o 20 1
, longitu11c 12<1° 00'. It projects somewlrnt sharply into the 

>'t'a for half a rnil<', and as ~een frnm tll(' ~onth tl1e top is toleral,Jy flat ancl regular, and at the highc;st part 
wt' juclg1: it to attain an eleYation of ;J,OOU fret. Tlw face directly toward t]l(' ocean is perpendicular, l1igh, 

all(l toward the Kouth tlcstitute of trl'CS. Al1ont l'.ight rnilt·R wuthwanl of it is a large siugle roek off the 
::\a\1·,1ggnh, ec'timatcd to lie 2;)0 fec;t higl1, and standing well out from tho low sand bcal'h hel1iml it. No 

ri1<'k~ lit· off thi~ eaJ><', lmt ()lll' appears very clnRe iuclion-, about a mile to the northwanl of it. 
'l'hic nmnc~ i,; tlmt u.-ed on the Coast bnrvc>y c!1art.'l of 1S50 and 1853, and is intendL:d to apply to the 

1·ap1· nll:11ti1H1<·i1 m11l fully dP,;criLt.~tl iu ,July, 1778, hy }[eares, wlw~e description has 1ccn corroborated by 
Ym1l'OU\'"'" ant1 ineitlentally ],y oun;c]vea. 

For .Jm11mr~·· 1 ;);JD, t.Jit, li1w of erprnl magnd.ic variation of 200 east cro8scs t.l1c coast-line in latit.ndti 

J5° 2:3', and ia latituclc 4D 0 13' crosses the 12£P of lougitude. This line annually moves about one mile 
sunthwanl. 

CAPE :MEARES. 

Two or three miles after 1cnxing Cape I,ookout the land falls to a low E[md beach, behind which if' a 

long lagoon, callPd tlw. Nat-a-lrnts, stretching northward, and }111ving an openiug under the south head of the 
w('ll-marked point to the northward, wl1ich is the terminatinn of a ><pur or ridge running from the southeast
ward, pn·senting an abrupt. f'rout. to tl1c oceau for about two miles, and being part of the western boundary 

of Tillnmook !my. In coming clown thiR coast in the foll of J 857, we made a few notes upon some objects, and 
find the following rnemor:rnclum rn;tdP "hi1st near tl1is point: "Three high rocks (one arch) off point south of 

Falf'e 'l'illamook; one more on the north side." Kot heing then aware of any doubt as to the name of the 
cnpP, no other particulars were notecl. Four rock~ are laicl down ofr'tlie southwest face on the Coast Survey 

n·connaissance of 1850, and one on the north. Three large rocks and one small one are laid down off the 
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southwest face in tl1e original shPetfl of the reconnai~~mtcl' of 18.)::J, thl' moe( rlit'tant liPing mw mile from 

shore, with scveml small ones L<>tween them and the shon•, and two or thrPP oth<'rf' off the uorthW('f't falt 

In 1775 Heceta placeil La Mesa, the 'l';ible, in latitude 40° 28 1-a flat-toppr;d mountain, seen at a great 
r]i:;hrnc.e. 

In July, 1788, Meares. in tl1e F(,]ico, after pa~~ing FaL<t' Till:nnonk, s:1ys: '-The cli:<tant t<outhci-ly 
l1cadlauil we cnlled Cape Lookout. Tl1i8 eape i~ n·ry l1igl1 aurl Llnff, alH1 t<•rminatcs ahrnptl_y in tit" "'"· 
At about the dif'tancc of two mileH from it there r,•f'C three larf!"<: roek~, which are very remarkal1le for tltc 
great resemblance they bear each oth~r. The midc]lf, one !tat< an archw:iy, pcrforatecl. as it were, in it:; 
centre, through wl1ich "-e plainly dit<coYm·eil the cli"tant 8Ca. They nrnre 1iarticularly attrnet1•<1 our noticP W' 

we liad not obt'crvt'il l1etwcen King GLmrgc':' sound anil tlii:i phce any rock:o BO con.spicuou;;ly ~ituatt,cl 1war 
t11e land; their distance from each oth<:'r might be 011e-c1u:1rtt•r of a milt>, and WP l!'aV\' tltem the name· of tlw 
'Three' Brot.lwrs.' By eight iu the evening we were within three or four league" of Capl' Lookout, which we 
judged to lie in 1:1tituile 45~ 30 1 north, longitude ;2360 50' east." 

In 1702 Vancouver deRcribed it a:' a sma1l projecting poi11t, :yet remarkable for tht· four rock" wliieli lie 
off it, one of which is perfornwd as det<cribcd Ly :\1earf'R. Ifr places it in latituilc· 45° :·i2 1• 

'l'his cape is very frerp1ently, but erroneou~ly, statecl to IJL' the "Clarke's l'oint of Yi•·w," a;. de.-'erilwd 
liy Clarke in the wint<>r of 1805-'6.-(St·t• remmks npn11 'l'illamook Ifrad.) 

In the Coast SurY<:>y i·econnaissauce of 18£i3 tlt<J northern part of thiB capr' is plaeeJ iu htituc1t' 4;,a 30'. 
longitude 123° 581

, and stretcl1i11g sonthwan1 two mill's to the chviter of rocki! aLove dt'c'cribed. 
'\Ye applied the name to this cape in 18.J7. 

'l'ILLAJ\IOC>K BAY. 

On the Coast Snrn•y reconnai~~auee of 1853 the cu trance to this bay i;:i placed in latitndP 45= 34', four 
miles nortl1 of Cape :!lfeares. 'l'he southern point i,; low, arnl tlll' termination of a spur from the' cre~t of tlw 
cape, whil8t the north head is l1igh ancl Lluff. The entrance i,; very narrow, and rc>pmted to han very little 
water upon the har; inside it expands into a long wide bay, stretching to thP S.SE. behind Cap<· ~leares. Xo 
Rnrvpy has y<'t bcPn madl' of it, arnl ~om" t1ouhts are expre~f'eil nbont the enlarl!'ing of tlw rin'r tn form a lrn.r. 
Two mile~ northward of the uorthl'rn bead Htand:s n couple of largt• rock~; t.l1Pllc<· thP coa:st nm~ 111·nrly 
f'trnight to .False Tillamook, receiYing :1 corn<i11Prable stream, cillcil the ~-dwlcm. in htitude 4.;-, 41 1

• 

Clarke, when 1tLout fi,-c miles eouth of Tillanv)ok HPad, Fays that "th•• principal town of thl' Killamneks 

is situatr,r] 20 miles lower (:sonth) at the e11tra11t'I' to a Cn'tk ca1kcl Ki1·lc·c, <'xpancling- intri a ba_,., wliidt he 
named Killamucirn bay. 'Cpon this hay wen' scvPral Killamud: town:s. I\:lllmnurk ri,·er i, at tl1e l11·ad of 
the hay, 100 yanh witJC, am] Yery rariiJ; !Jut having 110 }Wr]H'JH]icuJnr fa!J, i' a great a\-1'11111' for tr:u]e 
Tlwrc arc two Rmnll vill:ig.'s of Killamucks settled aLo,-c its rnoath, anc1 the whole tradin;,; l'ol'tion of the 
tribe ascend it till by a short portage they carry tlieir l'anocs to the U"lumLia valL·y, and del'ceml the 
Maltnomah to "ra11patoo island." 'l'his infornrntiou he obtainC'd from Im1ian;. :uul trnc1Pr;.. 011 th's ~hort 
expedition he made all his diRtanccs from Cape lJi.i[qipointmcnt and l'uint Adam• too gr<'<ll, and rPducing tlte 
forcmentioned 20 miles by the proper proportion, it \1.-onld gi.-e us J 3 mile~ a:< about the po;.;itiou of tlie 
Nelialern. His nmne seems to agree with this, but the description a11plic':< to wlwt i~ gcnt:rnlly known as 
Tillamook bay. 

'l'hc shorn about the K ehalcm is low and sandy, with sand dunes hacked l>y high wooded l1ille, and cut 
up by many valleys. It was ltere that l'lfoares stood in for an anchorngr, (.T uly, 178S,) until he fonn1l Lottom 
in 10 fathoms, but hauled out again and named the place Quick"a.ucl bcty, and the ailjoining he:ll1Lrnil north, 
Uape Grenville. 

CAPE FALCO~, OU FALSE TILLAHOOK. 

T11e northern part of this hendland Ile:-; in latltudl.' 45'.J 47', longitude 127'.) 5S'. l~p1-,11 pa~:-'iug clo~c l,y 

it in 1857, we judged it to be not less than 3,000 feet high, with the se<t-faec• cumin_:.:; pn·ripiton:<ly to t!H~ 

ocean, and off it lie two prominent rocky isletB. As seen fr.nu the soutbm1nl the top i;. irn:;;nlar 

whilst the hills inshore fall uway. Like some other points in tliio latitude, the southern facv of the cape is 
destitute of trees, but covered with a thick growth of grass, lmshe8, :uul fern. -'l'wu mik" rnuth of it i;: a 
stretch of sand beach and sand dunes . 

.F'rorn Cape Lookout to this headland a depth of 20 fathoms m~y generally be found a mile from shore; 
but, as upon the whole coast, a heiwy regular swell always roll~ in from the wNt. 
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In 177 ;J Ilect;ta plrtcet1 u headlalll1 iu fatituile 4u 0 ·13', to which he gnYe l~12 appellation Cape Falcon. 
According to hiR de~criptiou it hacl a rocky i~let lying off it. 'l'his name woulll be far better tlian arplying 
the term "false" to capes, bays, &e., the names of whieh were at first uncertain. 

In 17:"i::i ::\kares callee! thi~ capc Gn•11villc. 
The Indian name for the head iB NP-n-kah-niP. 

'l'ILLAMUOE HEAD. 

This prominent capf', in latitmlc 45° ;JS', is 12 milee K.xw·. from Cape Falcon, aml 19 miles SE. Ly, 
S. ~ S. from Cape ] li8a]ipointment. The coa8t from Capt· Falcon curve~ two miles east'1-ard; i,; bol<l and 
1·ug-g-Pcl, gmmlt·cl ],y many higl1 roeky islets au<l reef;,, :md in 8f'\'"ra1 pl:iet•s bordt·red liy a low sane! hl'ach 
nt the hasc of the elitfa. Two rnikB 8outh of the }wad, Clm·kt• ( J SOi>-'G) locates a ercck SO yards wide at 
it:-< mouth, wl1ieh he call>< Eeola, m Whale crt>ek. From the ,;outh liar of tl11' Coluwbia riYcr the summit of 
Tillamook appenrP flat for somr: <liPtance lmck, aucl has an estimated height of 2,500 f;•ct. Off tlic face of 
ihP l''1J'"· \\l1ic!. j,_ v1·ry Pt<'q•, lie PtTcral rocky iPldP; 011e of tl1Pm iP l1igl1 and ruggcd,-:m<l stands out aliont 
a mile from the sonthwe:-:t face. Around it t11e water i::' l1elicn·d to he deep, as we have seen a steiuncr come 
almoflt upou it in a tl1idc fog; but inside of it lie RC'Ycral high rocks. From the lmr two rocks can be di;;;
tinctly seen, the inner being tlw larger, aud it8 apparent clistm1ec from tlw lw>1d nbout half the apparent 
height of the cape. ,,-hcther the smaller is the one off Cape Falcon, we did not dctenniuc. As sec·n from 
1l1c southwmd tl1c larg1· rnck has a perpcndin1lur face to the wc~twar<l, am1 :<lopes to tl1e cast. It is the 
rf'smt of tlwus:uHlH of seals. 

This cape is a good lam1mark for making il1n mouth of Ll1P Columbia river, no such bigl1 headland 
nec·urring on thP coast nort11ward of it for ove1· 70 miles, and lwfore heing up with it the moderately l1iglt 
land of Cape Di~appointment is 13cen and made a~ two i~lauds. 

'l'he face of the cape i,; much broken, ancl formed principally of yellow clay, presenting a bright 
nppcarance in the rnnlight. Clarke sayo that 1.200 feet abow· tl1c ocean occurs a stratum of white cart]1, 
tlwu (1805-'G) llSl'U liy the l1H1i:rn~ as p:1int; ancl that the hill-sitles slip away in masses of ;JO tu 100 acres 

at a tinH'. 
Lpo11 tl1t· to11 of tlil' calH' Clarke "'1ys h•.: found goo<l, ~ouud, solid trees growing to a height of 210 feet., 

au<l acr1uiring· a diameter from tl to 12 fret. 
Prrm 'l'illamnnk licail Rontl1ward m:rny miles wa:< the couutry of tl1c I~ill:mmck ImU.ms, then cstimated 

to 11umhcr l,UOO people, and having GO lwn6e~. 

In latitude ,15-, fjfi' La Perouse Bpe:tks of a cape, fmmetl hy a ruunil-toppcd mountain, as tlte Cape 
1~ .. dondo of the Spnniards. It bore E. 5° S. from his pofition. 

De lllofra~ calls it the Cap N. 8. de la Lux. 
This is tlw head which is properl.r called "ClarkC''s Point of View." 
Some rec<·nt mapB call this Cape Lookout. 
Th(' coast from Point Orford tn Tillamook Head is well diversified by ldgh hills and valleys, presenting 

a C'onntry well watered hy numerous small streams emptying into the ocean. It. is densely covered with 
Yariou~ ~,·ocHl~, an cl for a few miles inlaIHl looks favoralily from the <leek of a vessel. Some clif<tance in the 
inte1·ior rani::c·,; of monutaim' OC't'nr, thf' grmcrnl direction of which appears to be parallel witl1 the const-linc, 
which attai1wd it~ gn•atest "1l'vatio11 and eompactnees bPtween C<t}le F:ilcon ancl Tillamook Ilea<l, after which 
a suc1den al1l1 marked change takes iilacc, ancl a stretch of low sandy coast commences and runs for nearly 
100 miles nort11war<l, only broken by Capr Di~appointment. 

COLUMBIA RIVER. 

POINT ADAMS. 

Two miles northward of Tillamook Head commences a peculiar line of low sandy ridges, mnning parallel 
to the beach towards Point Adams, and appearing like huge eand waves covered witl1 grass and fern. Be
tween some of them run small creeks, whilst the country behind is low, swampy, and covered with wood and 
an alrnm•t impenetrable undergrowth. About three miles north of the head Clarke says a beautiful stream 
f'rnptieE< with a strong rapid current. It. iR 85 yardR wi<lP, and has three feet at its shallowest crossiug. 
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Point Adame is low and sam1 y, eover('1l with lrnFlws :m•1 tree~ to tl1e line of mud l1cad1 aml 10,1· 1lmws; 

and although it is repOTted to have wa:>!ted away over l1alf a mile since 1 S41, we find comparatively small 
cl1anges since thc·survcy of Hrnuf!:litou in 1792. 

The geogra1ihical po:.:ition of the triangulation station (1f the Coa:.:t SurYey 011 tlw point i": 
fl 

Latitude .............•.................................... 46 12 30.4 1101'!.h. 
Longitude. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .................. . l ""J'CI _.., 56 55.S WC:>'t. 

h. m. s. 
Or, in time ............................................. . 8 15 47.7. 

Tl1i~ station is on thr in~idc of tl1c point, a111l almost half a mile from it. 
No light-house C'Xist.s h<'1'f', lmt the necesoity for one has heen so n·peatedly nrgPd tliat "''' l'aunot refrnin 

from calling a1.ten1 im1 to a fpw facts bearing upon the question. Off tliis poi11t. f·n\·. l>y S. :;~ mil<·>', lit•s 

(1852) the lmr of the south drnnnd, throngh which tl1c• for greater portion of thP trndc hile p:lstlcd; and '111 
vesecl~ u8e thiR point as a Rtandard point for their rnnges. I>nri11g the early part of the eveuiug <lem:c fog;;, 
formed over the waters of Gray's and Slwalwalt'r l>ayis, 11rf' hrnuglit. eouLhwanl hy tl1<' ~mnmer wim1,;, aud 
roll over Di:mppnintmc•nt, which they compl<:tdy ehnt in Lefo1·c rc'nching :t('ross tlw rin'r, so that n YCS:<<·l 

might makP a light on Point Adams when the' other cape was i1JYi8ibl<'; lmt by sePing both lights a ver:;:cl 

could hold any i·<·11nired position at nigl1t near either bar, and i·un in aud take a pilot UJlOll the first oppor
tunity; for it would lw nsstuniug too great a ri:<k to enter thP ri\·er at night, or without a pilot. 

Thi~ })Oint was called Cape Frondoso by Heceta, who di:>eon•rPtl, I.Jut dicl unt cuter thiti Tiver in August, 
177fi; and named ~4.darns' Point by Captain Gray, in 1792. The Indian name of the point i:< Kla:lt-:<op. lt 
is now called l>oint Adams. 

'111e heach around Point Adams and to tlw sontl1ward some distance is u,.:ua1ly calll'd ClatSO}l beac11. 

Upon it, many y<'ars ago, before the whites occupied the conutry, a Chin1~se or JapaneBe juuk, with many 

hanc18 and a cargo of hceRwax, wa~ cast ashore and went to piece"; lint tlic crcw were saved. In rnpport of 
this Indian traditim1, there an• oeca;;ionall,1~, after grt•at stDrmt', piece!' of this wax tl1rowll :1:-l1orc, co:1tP<l witl1 
t<and aud l1leadH'<l nearly wl1ite. Formerly a g-n•at dc•:il was fournl, lrnt now it is rarely met with. Beldin 
mentions haYing a. ~pecimen. l\Iany p<'ople on the Columbia po>'scs;< them, am1 W<' lrnYe B<~Pn st·veral pi<'.C('i'. 

lu a late work" this wreck has been confounded with another t.hnt took place near Cape Flattery. 

co..1..sr .A.KD SHORES OF WASIIINGTO:\ TERRITORY J.KD OPPOSITE SIIOilE OF 
V ANCOU\TER ISLAND. 

CAPE DISAPPOil':T1rn;:o:T. 

The north Bide of the Columliia rivrr formR part of Y\'ashingtnn 'l'erritnry; it was the ~on them boundary 
of' the "New Georgia" of V m1couYer, 17\)2. 

This cape it< the only headland from 'Tillamook to latitude 47° 20' that breaks tl1c low line of ~hore. It 
presents a geological formation not bef'me met with on the seaboard, 1cing com11ose<l of horizontal columnar 
basalt, rising to an ele\·ation of 287 fod, cfoipo,;etl in a Hm·.ecssion of hug" round hill:<, broken on the sea front 
l1y sl1ort strips of sand beach, nnd covering an irn·gulnr area of about tlll'e<• miles by one. The ~ca-faces of 
all the hills and irrcgulmly proj{·cting knobs rist• pcrpemlirnlarly for m>my fret, then 810110 slightly inshore to 
nanow ridges; are llcst.itute of trPcs, but cr>Ven·Ll wiLh graRs, fern, ;1ml lm~hc:<, aud liaYc an excellent though 
thin soil. Inland of their crests the trees commence, and their tops reaching above the summits of the hill:; 
increase their apparent height. The i1mhorc slope of the hills is more gentle, so that paths can be cn,•ily 

carried to their tops. In 1851 we opened an ox-team road to the summit of the capP. \Yhcn the evc11illg 

fogs from the northerp bays do not cover the cape, we have sometimes experienced u deng<' fog rolling down 
the river about sunrise, enveloping everything- below the top of tlw cape upon which we havt> stood, wlH'll ii. 
looked like an island less than a hundred yards in extent, and eurronnded by the riircr fog, that must he felt 
to be app1·eciaied. The evening fogs are so regular that we were 35 dnys on tl1is cape bd'orc ulit.~iuiug a 
~ingle night's observations. 

As seen from the south warcl, w lien off 'l'illmnook Head, Cn1w Di~appointmcllt. i>< madf a~ t •n• romu1-toppecl 
islands; approa"l1Cd from the nortl1wcst it rises in a similar manner; from the W<'~t anrl rnutlrn·('Rt it rtp}H'ars 
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projected upon the mountains inland, but the f<lightest. hazineRs in the at.rnoRphere Lrings it out in sharp 
relief. Thi~ cape Lr,iug 1"mdtie, aml showing an almoFt iron front to the river and S<'a, it is impossible that, 
"in the memory of many, Cnpe Disappointment lws been worn away some hundred feet by the sea and 
strong cnrrentF tl1at run by it." 

On tl1e first landi11g l>each on the inside of the cape we fonn<l a deposit of auriforou~ aTHl fcrruginonR 
"blaek sand." the flakt>~ of guld bring vr•ry ~mall aml ~carce. 'l'liis forruginous deposit-the "black sand•' 
of the California gold uiggt>r-caused a local disturbance in the magnetic variation, amounting to 20'.2, being 
that quantity let':' than the declination found upon the summit of the <:ape. Herc we aho fou11d the remains 
of the onns used by the ~hipwrccked crew of the l~nitcd State" sloD11-of-war l'eacock, lo8t on the nortii 
i< hoals of tllf' north cliannd in 1841. 

CAPE DISAPPOI:-;;TllENT LIGHT-HOUSE. 

The light-house i;; not upon the top of tlie ca.pc, but upon a spur a lit.t.le to tlie west of the southeast 
point, and about 9i:i fof•t lwlow ti](' highe:<t part. The tower is whitewashet1, placed 19~ feet ahov1\ the level 
of' the sPa, and Lcinf!· 40 feet in height and pn~ject.ed 11gainst a dark green background, shows wdl in daylight. 

The light ill n.fi.rrd u-11itr Tiglit, of the first order of Fresnel; waf' first exhibited October l.'J, 185G, and 
sl1ow~ from sunset to sunriflc. Und{'r a favorable state of the atmosphere it should be S{'eu-

.From a 11eight of 10 foet at a c1i"ta11ce of 21 miles. 
20 22i\ 

" " " 
GO 2G} 

Its gpograpl1ical IJOsitiDn, a~ ilctPnnincd l>y thl' Coast Sun·ey, is: 
0 II 

Latitude. . . . . • . . . . . . . . . . . . . • . . • . . • . • • . . . . . _ •..........•• 46 16 32.7 north. 
Longitude ...........•.....................•. _ ........... . 124 02 13 west. 

h. m. &. 

Or, in time. _ ..• _ . _ ...........................•..•..• _ . _ ..• s 16 08.9 
J\.fog11Pt1c variation, 20° 45' cast, in July, 1S5l, with a yearly incrca,,e of 11. 
Counting rouu<l seaward from the eouth, it commands the lwri><on foi- about 135 degreos; tlrnt is, from 

S.SE. to "'.X'\Y.; so that Yl'S~t'I:< coming from the northward crurnot see the ligl1t until nearly in the latitude 
of the riYer. Placed 011 the tPp of the cape, it could have been easily made to show over the northwest 
part of it, am1 woul<l al:lo have commanded the entire river au<l Baker's bay . 

.From Cape Disappointment we ha Ye the following hearings antl distances of ol1jects to tl1c northward: 
Point Grenville .................. N1Y. by N. 2 N., G2 miles. 
Destruction island ............•.. K'\V. by N., 84 
Flattery rocks ............. - ..... K'IY. f;- X., 118 " 

The la~t line passes tangent to the coast in L1titmk· 47° 58 1
, where there are two well-marked rocks, 

"l1icl1 will ]Jc hereafter descriLeil. 

FOG-BELL AT CAPE DISAPPO~TMENT. 

A fog-lid! of 1,600 l"mnds lias been placed on the bluff in advance of the light-towf'r, and will he 
sound<~a dnrin~ foµ;gy or otl1er thick weather, night aud day. The distinctive mode of Rtriking we have not 
ynt fouml puLlishcd. Th<' machinery iti on a lewl with the ground, in a frame building, whitcwas1icd, and 
with the front open to receive the bell. 

The primary aKtronomical elation of the Coast Survey is on the highest part of tlie southern {'Xtremity 
of tlH~ !'.'ape. It~ geographical position is: 

0 ,, 

LatituJe. - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 46 16 35.2 north. 
Longitude ..••....••...........•.....••...•..••••.....•.... 124 02·00.s west. 

Ii m. •· 
Or, in time ..... . -- .................................. -......... -.... ---- ... -..... -... - .. .. 8 16 08.1. 

From Cape Blanco to C1111e Disappointment the extent of ocean shore-line is not less than 285 miles. 
In August, 1775, this cape was placed by Heccta in !Rtitude 450 17', and called Cape San Roque. 
In July, 1788, it was called Cape Di~appointme11t by Meares, aud placed in latitude 45:i 10' "by an 

indifferent observation." It was called Cape Hancock by Gray, in 1792, and the entrance rlaced in latitude 
450 171 ; ht', lwwcver, changed t.hi~ name to Di~appoint.ment, upon hearing that J\:leares had <io named it. 
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In 1792 it was placed in l:ttitude .!G 0 El' by Yancouvcr. 
On the Pacific coast it io allll haH been known by uo other name than C:q>e Di:>appointment. 

'I'he Indian uame for the cape is Kah-ecse. 

THE E>:TTIAKCE TO THE COLU'.\IBIA nIYEil. 

35~ 

The cntrnnce to this, the great river of the Pacific coaBt, is :fin; miles wide bet"·een the nearest l"uts of 

Cape Disappointment and r>oint "\dams, bearing S. fi~~ 0 1:., and :X. 58~" IV. from each other; but the 
pass:1ge is badly ohstruckil Ly shifting sl1oals tlrnt lie two or three mile:' out:-i(k of the line joining the point;;. 
'l'hc 11umcnms ~tir\·t•ys that l1a\·e l1ccn marle of tl1is rin•r proye so conclusively tlte great change~ whid1 th1• 

. ehamH:lB through the sl1onls undergo, tlmt we shall not attempt to give: :my directions euncerni11g the prp.~cut 
north ancl south channels. The bert ailvice we can offer ii', when np with the 1mr, ?rail for a pilot. Thf' 

mail and coasting steamc1·s enter the south channel. (October, 1857,) parallel and clm;c to the beach south of 
Point Adams; but, with a heavy nn·ll from t.lw weft.wan1, tliey roll rc.ry mur·.11 afrt•r rou1Hli11g tl1e )Joint. 
In 1Pavy WPathcr some of tlwrn 1ircfor entering the north chnunel, although it give,; a detour of some mile~, 
but that bar has, ancl alwayf lrnR hacl, more watn· upon it than tlwt at the rnuth c:h:mnel, anJ docs not change 
its position as mud1, from the unweariug nature of the cape. ::failing vesselo camwt beat into tlie south 
channd 11gaiust tl1e summer wiu<ls Llowing from thr: nnrtlnn'~t., lmt almn~t i11va.ri11 l1ly come out througl1 iL 
The l11~avily laden vessels of the Hudson l{ay Compa11y 11ave alway~ used the llorth cl1anncl. 

During heavy weather, and eE}Jec:ially in winter, the Ec~a breaks with tc>rrific fury from northwest of 

Cape Disa11110intmcnt well to the southward of l'oi11t A.dams; arnl W<' rcnll'mllf'r the mail skanwr tryin!! for 
GO hours to find t.l1c smallcet show of an opening to gr·t in. Sailing vcsseh ban· laid off tl"· PlltrnHe<· six 
weeks, waitiug for a fair oppmtnniry to enter, aud many lie insidP for weeks trying to get out. Th<• nuil 
steamer, meanwhile, exerting all her pow<:r, would drive through the coml>ers. havin~ her deck swc:pt fore 
and aft Ly every ilea. }'e1Y place:J prcseut a scene of n101·e wildness tl1an thi~ liar duriug a rnutlteast gale, 

contrasting ~trongly with many times during the smnmer, when not a breaker is ;:crn to mark tlw n11tli11e of 

the sho:tlest spot. From the rnmmit of Cape Disappointment we lmve often watcliecl the bnr in nuic·<l st,lt(•R 

of wind and weather, an(l crossed it when calm ancl breaking. "-lmt is rno"t ncl'rlcd here i~ a powerful 
propeller tug, wliich tl1e amount of trade wnulcl 11~>'11rrdly "·nrr:rnt, wl1te11 W<' k11ow that tlw 11111el1 ~mallt·r 

trar1c of llnmboldt bay support,; ham1somely a tug for that. bar. In bad weather tl1e pilot-lioat,< c;1111wt 

VPnture out, Lut a ~teamer might; and the mail 13teamc1:0, to aYoid tlday, now n·gularly carr:· a bar pilot 
with them. 

] luriug tl1e si::1so11 of fn·~hl't.s, :ilmut June, the pilots say tlwt the rivl'r bringR down such a Ya~t botly 
of' water that. tlwy c:m frNpwnlly take up for use fret'h water upon thr; bar. 

'Vhcn off the e11trm1ce iu fine, clear weather, tlie beautiful ~now peak of l'\Iouut i:'t. llckns* t'ho"-~ ovl'r 

the lowc:it part of the hmd inKide, and apparently in the middlr of th{1 rivPr vallc·y. It io vrry regular in 

outline, and present~ a ]>yrnmidal appearance, lm1·iug a basf: equal to eitl1cr siclc. It i:' fn-cr 'i 5 mile" eastwanl 

from the entrance to the river, an<l attains an cotimated elcYation of 13,.:iOO fret. It is Yulcrmic, :uH1 
occa'5ionally c1i:-;drnrgt'8 Yolume;; of smoke. 

On the 23d of :November, 1842, cluring an eruption, tlw a>hes from it foll over the Dallci' of the Columbia 
like a light foll of sno\\', On tho 13th of November, lt-l4:J, St. Hd<'ns and Rninif'r were both in action. 

Humboldt enoncou1'1y st<ttes that thitl volcano is always smoking from the summit crater.-(Sc"e remarkH 
on page .) 

On October 22, 1792, Vancouver reported hiiving seen several water-~pouts off tlw entrance to tlie 
riYer, and thnt some of them p1tssed quite near his ships. 

Tlte current.-In October, lR.51, whilst lying at anchor in i.11e south cl1annel off Sandy island, we 
measured the strength of the ebb current, and found it to bf' ll('<Uly 51 mil<"s per hour. 

Tides.-At Astoria the corrected establishment, or mean interval between the time of the moon'~ tram it and 

the time of l1igh water, is XIlli. XLIIm. The mean ri~e and fall of tides is 6.1 fret, of ;;pring tides, 7.l fret, 
and of uenp tides, 4.6 feet. The mean duration of the flood i; Git. 03m .. , of the eLb, Glt. 2Rm., ar:d of the 
stand, Oh.. 33m. The average differcuce between the corrected eHt11blishmentR of the a. m. nml P· rn. titlt>s 
of the same day is lh. 02m. for high water, and Oh. 52m. for low water. ThP diff.,re11ct>s wh('n tlH· moon's 
declination is greatest 11re lk. 38m. and lk. 1511t., respectiYely. The a\·eragc difli,rencc in lieight of those 

" Named by VancvuYer in 1rn2. 
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two tir1eR iR 1.4 foot for the high waters, and 2.3 fc<:t for the low waters. 'Vhen the moon's declination is 
g1·catest tl10sc difforenee8 are 1.9 foot and 3.7 feet, respectively. The aYerage difference of the higher high 
and lower low waters of th .. ""me rlrty i,: 7.Cl fod, arnl when the moon'8 11cclination is greatest, 8.Q fet·t. 
The l1igher high tide in the twt•nt.y-fonr hours occun about 1271. llm. aft.c>r the moon',; upper trnnsit, 
(><onthiug,) wl1en t!H· mnon'K rlcelination iR nortl1, at1r1 ahout ()/,. 15m. before, wl1en south. The lower of 
tlw low watcrn orcm·B, about 'i ~!tour" after the higher high water. The greatest ob;>onred difference between 
the two low water" uf one clay Wn8 5.1 fod, :mr1 tlw greatf'Rt difl"<·rence bdwecn the higher high and lower 
low wntt·r" of one day wa,q ] 1.5 fret. 

l'or thl' method of cornputil!g the times and licights of high am1 low waters fnr any clatn, FCC the' 
f•xamplc of 8an Franci~co on page<; 311-315, and use the tables ginn for Abtoria at the cud of the 

directory. 
Tlw ticle rnakt·s 40 minuws earlier at Cn11e D i6a1ipoiutmc11t than at Astoria. 

THE DI8COYERY OF THE RIYER AND TH8 CHANGES IN THE CHANNEL. 

Tl"' ,fo;con·rcr of thi~ river was Bruno Hcceta, commanding the Spanioh sl1ip Santiago. On the 15th 
of A11gnat, ] T/5, he was off the entrance of n great river or inlet, which he eallecl EJJseiiada dP A~unc·ion, 

( c\.,;,:urnpti(lll inlet;) but in the chart~ afterwards publi,'11ed in .l\lcxico it was denominated .En:"cliacla <le 

ll1Td.a, and the Hio de San Horpic. 
Iu July, 1788, :Meares rnu,:ht an a11chorage under Cape San llo!]UI', :md :finding the breaker,; barl"iug 

hi~ prngr<'KS, a pplicd tl1e name Ul;ception bay to the mouth of the river; nrnl tloulitkt<B to vent hio pi<ple 

upon tlH' Spaniar<l~ for the ill trentmt'nt lie Jiau received :it tlieir hand", wrote: "'IY e can now safoly a8Kert 

that tlirn· iF no ,mcl1 stream as that of S<tint Hoc cxi8tiug. ;u; la.icl down in tlw 8panish charts; to those of 
Muurcllo we made contiuual rd'c·1·e11ces, lmt without n~cciving ai1y infornution or :J8Si8tance from them." 

In April, ] /'~J2, Yaneoun·r srrn:,J1t for· thiF ri.-er, lrnt finding a great line of lJrcakcrK bcfon· him, very 

wi"el.Y r1id not attunpt to paeo through them. Ou tlie :.!Clth of that month lie spoke' the ColumLia, of Boston, 
cmnmanderJ by Cnptain Gray, wlrn informed him that he lmcl laiil off tho mouth of a river in latitude 4G 0 10', 
where tlH' nut~d or reflux 11·a;; ~o strong that for nine Jay~ lw ·was prevented from enturiug; wherea~ Va11-
co11vt•r, lraving paff<•<l thi~ pmition 011 tho 27th, wrote on that day "that if any inlet or ril·cr ~}10uld. liu 
fou11d, it mn~t Lie a n:ry i11tricate OIH', :mcl i11accc;>cihlc to vc~geb of our lmr<lcn, owing to the 1·ecfa and broken 

'vater.'' 
011 the l ltl1 of l\Iay, 170:?, about noon, C:i11tnin Gray'8 log stateR, that" being a little to the wirul\\'anl pf 

t11<' l'lltra11er· iuto the harlior, Lore away and run in E.NJ<.::. between the breakers, having from 5 to 7 fatl10mR 

,1·atf'l'. \Yl11'n 11·p e:ime on•r the Lar we found thic to be a large rh·cr of fresh water, up which we Bteered." 
\Yitl1ont k11o"·i11g of any re!i.tble chart liy him, '>'C arf' of opinion that then t.l1ere was but one channel, and that 
onr tl1<· 11ocition now O('cnpil'<l by 8:indy i~land. Ifo evicleutly came upon the entrance after v<.>ry fifforablc 

Wf'atlwr, lll'l:all"<" lH• not only pa:<>t'd o\·er the bar LC'tWl'en the breakPrs with all sail set, bnt 1nc1 only made 
G 11·ngnt·" bctwc:f'll d11yligl1t and 11ocm. He rcmaincrl eight or nine <lays in the river, made a rough sketch as far 
as T1111gnt· l'nint. 01· Gray'H b:1y, and narnerl the river after 11is ship, calling it the" Columbia's riYer." 

111 Ol'tolicr 17D:.l, Vancom·cr tried to enter the ri~·cr with the Di"covery, but failing on account of tlie 
had Atak of llll' liar, lu· ordered Lieut. llronghton, in the armed tender Chatham, to enter, which he ditl three 
dayc afterward:', and th<'n commcnccil a sun·cy of tlic rin~r, carrying it forwnnl in boats to Point Vancouver, 
in !:tt.itmk ,J;; 0 27 , ancl returning to his vessel in ten dnyA. He considered the widest part of the river for 

25 mile~ at' au inl"t. Thi" io thl' fir"t rdiaLlc surYey we have of tlie riYrr. Gray's eye llketch, which extended 
to about Gray',; lrny, show<'d 3G miles from Cape Di:'appointmcnt, wl1crcas it is only 16, following the course 
of the northern channel liy tl1e most recent survey~. After crossing the ba.r the Chatham anchored in 4 
fathoms, l:i mile E. by S. ¥ S. from the eastern part of Cape Disappointment. Within a cable's length of 
tl1c ship the sea broke very heavily on the we~tcrn end of a shoal called the Spit Ilnnk, tbe southern cilge of 
which Btretchcr1 about E. by N. in a direct li1w to Cl1i11ook Point,• behind which rises Scarborouglt ltill,t 

"Its present name, I.Jut C«ll~cl Village Puint by Bruughtc>n, Lecauoe he here fuuad a large deseit<Jd village. He says 
the na.tiveri c.dJed it Chenoke. 

i Nanwd 11ftcr an employe of the Hadson lhy Company, who lived here and acted ns pilot on the river at ahd since 
the tiinc of the United ~tatcs Exploring Exptd1tion. 'lho Iuuian name is No-se-misp. 
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destitute of trees and cflvered with fern. 'V cll up in Baker's l1ay,* north of the cape, he gives soundings in 
3, 5, and 7 fathoms within less than a mile from the shorn. l•'rom Cape Dirn1)pointme11t the srmthem (·dge of 
an outside shoal extended about 1~ mile S\V. by S., strctd1e<l \V.S\Y. nearly 2 mile:', then trern1ed >:S\V. 
parallel to the outer beaeh. Agre it sh'l:tl occupi ,J t'1e wlrnle miJcllc~ part of the river ea><t of Point A1brn"'. 
Its northern edge ran pa:·allel with ancl luff a mile from the e!1orc between Gray'~ Point and Elli6' Point,+ 
there being from 7 to 14. fatlrn:n.; in t:1e ch:wn l betwecn it and tl1e s:1ore. F1\Jm Elli8' Po:nt it the11 stretched 
in nearly a straight line to within a mile of i'oiut A<lamn, whcr<> t11e tail of it ha<l but. 2 fathom~ ; thence 
curved to the SB. about a mile, and stretchod in a long curve to Tongue Point,t keeping about tlm~e-quarters 
of a mile from the shore abr!'ast of Point George, 5 mile~ from Point Adams; and in tl1e cham1el between it 
and the shore he gives from 3 to 7 fathoms. Starting lia!f a mile in::<iile of Poiut Adams, and strctchiug over 
to the tail of the above shoal, was a bar lrndng Lut 3 fathoms U})O!l it. 

From Point A<larns the norll1en1 1·dgc of the breaker8 st.retched seaward, first, W. ~ N. nbout 3~ miles; 
next, S,V. by \V. ~ ,Y. about 5 miles; then took a ro1111ding conr~e !1 the ~outhward, extcndillg aloug the coast 
at a distance of nearly S miles. :From this point of view (Adam;,;) the north all d ~outh lireakcrs were so shut 
in with each othe1· as to pn•,ent an entire line of henvy broken water >H.:ros~ the channd, wl1 ich was about 1 t 
mile wide at the narruwc~t part, and havi11g not less in any !Jlacc than 4 fathoms. The outer line of 5 fathoms 
off the bar bore S\Y. hy \V. 5± mi:es from Cape Di,appointrnent. 

This channel pcrmittecl the heavy western swdl to roll in over the liar, and break upon the shoal stretch
ing between Point Adams and Poi 11t Ellis. The directions ginm lly Broughton for entering nre, to bring 

Tougue Point, which looks like an island near the southern shore of the rfrcr, to bear about E. by N. and 
then steer for it, crossing the bar in 4 and 5 fat.horns. 

In stating the di~t:mces abo~·e, we should rn<>ntion that Broughton give~ the cournc from Disappointment 
to Adams as SE:. by E. and the di8t.anec ahnut 4 miles. wb1·Ti>aH it j,; really .5 miles. Making t.hi6 change in 
liis base, and all other poeitions in proportion, we find that Tongue Point comes within half a mil<' of the 
dctermim1tion by the triangulation f1f the coast survey, proYing Bronghton's work right, but the base wrong. 

From the for<>goi11g description we deduce the following facts: That but. fmc chanm·l exiot.d at the 
entrance to the ColumLia river in 1792; its general dir('Cti1m aerorn the bar wa8 E. by N". !J: N., passing 11 
mile south of Cape Disappointme11t; it was G rnileR Ling from the outer fin~-fathom lim~ to a line joini11g 
Point Adams and the cape; it was I~ mile wide, and liad 11ot Jess than 4 fatlrnms in it; tlrnt the Spit Bank 
stretclwd nearly strnigl1t from about a mile cast of the ca11c to Chinook Point. In tl1e space bounded hy the 
thn~e lines joiuing (fape Disappointment, Chinook Point, and Point Adam<, .'i fathoms water wa-.; the lea.st found. 
The deepest channel after getting in was close under the north siile of the river eastward of Chinook Poiut, 
and that, between the river side of I'oint Adams and the shoal stretching from Gray'.,; Point towards it, a 
narrow channel cxioted with 3 fathoms in it. 

Broughton say,;: "The di>ocovery of this river, we were g·ivcn to underetand, is claimed by the 
Spaniards, who call it Entra<lo de Ueta, nfter the commauder of tlw vessel, who ioi said to be its first di:scov
crer, but who never entered it; he places it in 4.G 0 ." 

After completing t11e rnrvey he could not get out for several dayo, and the Jenny had been unable to 
cross the bar during tlw entire time he was up the river. 

In 1813, when the English sloop-of-war Raccoon arrived in the Columbia shc found the ehoals off the 
entrance had considerably changed in extent and position frum the time of Broughton. 

British Admiralty Sun-1·y in 1809.-ln 1839 the entrane.e waf' ~nrvryed hy Sir Edward Ildcher, in 
the Sulphur, and remarkable changes had taken place. Between Cape Disappointment and Point Adams a 
large middle bank l1ad formed, and near its eastern extremity a sandy island, with a bank 11 mile in extent, 
visible at low water and full of snags and trees. Its nortlnve&tern point bore E.RE. 2J miles from Cape 
DiS!lppointment, stretching on this course ll mile further, so that its ea8tern extremity, 1>ff which was dePp 
water, bore N. ! W., 1:\- mile from Point Adams. 'This i,;land and the bank naturally divided tl1e wat!·rs of 
the river, the grcate~ ''olume running to the northward of tlw bank, through Bdcha's chanuel, with 7 fathoms 

0 Nam~d l 1y B1oughton after Mr. Jamet:J &kur, cotLIDtLl.i.di11g iLe H:Lu,JlJ.Cl Jt>1111y, of Criinul, \\hh.:ll l.1.e fou1a1 ut aud1cr 
here tlpou entering. 

t !So n11u1~d un llelch.-r's Rur.-ey of 1839; subsequent rnrvt'ys call it ruiut EJ:icc. 
i So named by Broughtou. 
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in it nnd bcino- a mile wide within the limits of the 3-fathom lines until it apronc11cd the cape, whe1·e it 
waR 'c<mtmctcd ~o lees .than half a mile on a line E.SE. from tl1c cape. but lmving increased its depth to 16 
fat Ii nm". Tl1is ehannd liad cut a wny tbc we~tprn end of 8pit B.rnk, :ti' laiil clown by Broughton. From 
the eilpC. whieh it wafl1Pil. thi" eharnu·l rnn >'outl1 for 2! milt•s, with an nvPrnge dqith of seven fathoms, and 
bt·i111:'-' 11 mile wide wit liin ti]{' thrce-fatl1om lines; flieu it rim S"\Y. 2" IV. f!,r 2,l miL s to th1• bar, •~xpa11ding 
in width ancl decrca~iug in depth, but in no place gh·ing lc88 tlrnn .q fathoms 11pJn the bar, wliicl1 bore 
S.S,Y. from tl1c capc, diotrmt 4 mile~. and from Point .Adams 'Y. ~ S., distant G miles. lu the northern 
augle. wl1erc the channd made the east turn, he !ms laid down a 8put Lare at low water, with seven fathoms_ 

close mHlcr it. :From tl1l' cape it hrnrs A. by '"· 2.'l: milc8. 
The main drnnud e1rntward of Sandy i~land was nuder Chinook aud Elli~ Points, having Jeep water off 

them, but lwcm11i11g- olwnlt·r anil intricate beyond them. 
Between this dinnncl and the ~outh shore~ lay the great ~hon! Pxi~ting in 1792, 11ot vr~ry much changed 

in feature~, with a narrnw chnmwl rmming from Point. Adams to T, nguc Point, having from 4~ to 9 fathoms. 
The wctt (•nd of thi.< :<lioul 8h'(:tclwd out to the line joi r.ing Chin •Ok Point with I~oint A1lams, ah out a 

mile from tbe Jattp1·, wltil~t hetwPt n thP tail of Smuly i~land aurl thi~ ~ho;il was a channel half a mile wide, 
and ba·17i11g from 3,J to 4,j f..tlioms. I3ctween Sandy icbnd and Point Ailar11s rnn Queen's cliannel", con
trncting to lialf' a mile wide wir.11in tlie till'ee-fotlrnm lines, one mile from l'oint Adam~, g-rndnally ('Xpanding 
and running in a grncral di1·ecti<m ,V. Ly S. for 3.l: mile:<, when it divided into lwo-one ru1111i11g into the 
north cl1:umel tl1mugli a narrow four-fathom cut, and the other con tinning Eouth, forming a sout/; dianncl OllP, 

third of 11 mile wid,., am! having ;Ji aud 3J fathoms upon it. :From Ual'e lli~appoiutment it. bore S. 1 E., 
di,tant four mih•s, m1il from l'oint Adams 'y. by S. :! S., four miles. Hdw1·en tl11, two ban•, ahont two miles 
apart, lay an irregular ~hoal of Emall extent, h:n-i11g 2,} fatho111s upon it. The joining of the North and 
Queen'~ channel~ enabled a ve,scl to have a four-fathom drnnnel 'out.It of Sa11rly i~la1ul, with a !muling wind 
in summer tim,:, wltile tlie north waB a heating channel. 

A >tpot, hare at low water, cxi.~ted l} mile from Point Adams, it~ northern extremity close to Queen's 
channel, :md b<'ariug west from Point Adams. It stretched south half a mile, and wa8 nearly a quarter of a 
mil<; in width. 

1t may not bP out of plan• lu~rc to 11otc tlmt the t'lmnnd on thr srmt1 ~idr of the river, cn.;t of Tongue 
Point, now known as the JVoody lolaJtd dul71nd, aud claimed aH a recent diBcovery, is clcuTly indicated by 
tl1c soundiJJgs of BPld1er. 

By a compari:;on with the partial surny of 1792 rcry remarkable cliangcs will bo seen to have taken 
place. The first is the formation of the great :JJJ;ddle Bank*, covering an extent of four square miles 
within tlie three-fathom lines, and part formed i11to an island occupying the track which Broughton, and 
drn1ht]Pss Gmy and Baker, eailed over with five fathoms; the formation of two channels; the bank on the 
S\Y. face of Cnpe Di8<1ppoiutmcnt stretching· ] k mile soutl1ward of its old limit, and almost cros>1ing the 
only channel of 1792; tho existence of the l\f.ddle Bank, within half a mile of tho cape, and having but 
one fali1om npon its 110rthwest point,,where the Sulphur grounded, wl1en Brougl1ton states tliat l1e anchored 
1! mile E. by S. ~ S. from the inner part o.f the; C<tpc, th<>re being deep water between l1im and tbe cape, 
whilst tl1t, Rpit Bauk, wliich was within a cable's length of Iii:" anchorage, and stretching to Chinook Point, 
had been cut away by the broad Belcher channel; the cutting away of three miles of the western part of the 
Rhoal off Point Ada1m;, and the opening of the channel along the Clatsop beach and south shore, past Point 
St. George and Tongue Point. 

Belcher cnll,, the bank S.S,V. of the cape the Spit Bank; and where Broughton's Spit Bank joins 
Chinook Point, lie detiignatce it Chehalis Spit. 

In his narrative lie remarks "that the ~hoals in tl1e entrance to this river have most materially changed 
their features witl1in the Inst two years."-(Vol. 1, p. 288.) 

Sun•ey of tl1e United States E:rploring E:rpediti01i, 1841.-Tn this survey wc find but one opening to 
the ocean, with die inside north and south channeh combining and passing through it_ The s mndings are 
not numerous enough upon and outside the bar to enable its proper form, extr·nt, and depth of water being 
traced- Not less, however, than four fathoms are i'hown upon it, aud as much as 41 fathoms are found on 
one particular line crossing it. Within tl1e five.fatl1om curve the bar was two thirds of a mile across, and 
stretched seaward in the form of a hor8cRhoe from tlrn north to the south bre:tkers. 

" Named by Belcher in 1839. 
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From Cape Disappointment the Ehoalest p:ut of' the bar bore S\Y. by S. 1 S., cli~tant four mile'; from 
tlie norhernmost trees on l'oint Adam8 it hon~"'· Ly S., rli::tant G~ mil{;s; this line passing tangPnt to the 
north enrl of tl1e EOnth hrf•:ikf-r. 'l'owanh tl1e contract•·d ('liarnwl in,.i1lP thP La.r tl1L· nnrth "lrnal Hrt'ld11',; 

S. ?! \V., :!~ miks from the cnpc, ancl the great 8outh ehoal drctd1cs ucmly ,,-.SIL, fin· mile" frorn l'oint A:larn,.o. 
At a di8tancc of two miles in~ide tlH: liar tlws<.; 81Jlla]~ co11trncted th{; chaund to ;i width of one mile, aud 
inerca,ed the clepth to nine fatl1flm>. 

From thf' bm the eour:le in for tlw north c11::11111d wa~ E.'.'\ E. for 2~ milc·~. whPn Ca pr' Di~appointmPnt 

b01·e X. by "'·; then N. ~ '" ., :J! miles, to thc in;.ide of the rnlH". off w liic11 the channel wm< Je,;e tlun half 
a rnile wide, with five fathoms clo;;c umler the Lluff, aud 17 fotliom8 in the d"el'"lil part. Aft{;r pa:.:sing thr 
cape one-tl1ird of a mile tLe channel was widf!, rq~·nlar, aml deep for four mill's, rn1rni11g nearly E. Ly S. ~ S. 
towards Young'~ Point, and pa:s:;i11g- Letween the Lare p:nt~ of t11c midJle bauk forming S:m.Jy i>laud, 
and the Chinook shoal. At the castnn end of Sandy i~lam1 the noTth anrl south clianneb rnmc together for 
three-quartcrn of a mile, with a depth of 4 l fathom~. and the middle bearing north l} mile from }Joint Adams. 
The great middle t<hnal thc>u separated them, and the north eh:umel rau elose under the shorrs at Chi11011k 
Point and Po:nt Elli,;, ('1Jt1tracting awl Ehoali11g to three fathoms w lwre the Tongue l'oint eluumd ena·n'<l 

:From the har the conr8c f,ir the rnnth channel was E. hy X.-:\- ::\. for G.:l; mike, nurning within three
quarters of a mile of Point Achms with fisc fathomc; thcncP alnllg the Clatsop lieaC'h E. by ::'>., 3~ milc-s iu 
a gooa channel, half a mile wide, and ha\'ing from six to eight fatl1oms of watPr; and finally );E. Ly E. 2~ 
miles, paHsing Yon11~.(:5 I>oint~ auJ 1·unuing clo~e u11t1Pr thl' ~1ntt11ern ~hnn· JH:ar _:\..~tnria .. 

TIIP middle· bank" waR rn;arly tri,rngular, with one point ahrL·a~t of l 'apL· Dimppniutrncnt; thl' RPcond, 

l!f mile K. by '\Y. from l'oint Adams, anrl four mileB E. hy S. ~ ~. frolll the cape; aucl the tltirrl at tl1v 

confluence of the elwnneb inside the bar, and 2:\ mile~ SE. by b. 2 S. from the cap<;. Eael1 ~i<le was, 
therefore, aLont three miles in length. S;tnc1y j,land wa~ then composed of two part:;; the ea:; tern enu of 
the la:-ger and southern one l;eariug ::\.::\\Y. It mile f1om Po:ut Adam". 

The western tail of the great rnid<llc shoal,t lying c;u•tward of Point Adam~. bore from that point 

al1011t N.NE., a little OYcr a mile di:"tant., and in rangt~ to Uhinook Poim; from Cllpc Di,rnppoiutmcnt it 

bore E. by S. ! S., distant 4't mile~. 
The map of th,, survl'Y of the 'Lnikd Stat.cs Exp1()ring }:xpPditi()ll shows the distmirr· from Cape 

Disappointment to Point Adam~ n.s being only 4~ milP~, with the bearing SE. by E. s E. 'l'lw distance 
should be almost fin .. milPs, according tu ti1e triangulation by the lJ. S. Coast Surv1·y. 

'l'lie channel on the Routh Ricle of tlie river arnl ea;.;t of Tm1:.:uc Pc1int, meuti011<'d M Lt·in;!· clrnrly 
indicated by the admiralty surv<'y of 1839. wns dPveloped by the I:. S. Ex1>lo1i11f'}; xpl'ditinn iu 1::'11. lt was 
named tile Boston channel, ancl strikes the noTth o11ore drnnuel 7{i miles aLove 'I'o11guc Point, and about one 
mile above the Pillar rock. 

The clrnnges that. had taken plaee since Bclcl1e1·'~ survPy, two :·ears prPvionf, wer<': that thf' south 
11auds had stretched w1,8tward oveT the entrance of Queen's or the south chaunel; and that channel had joined 
with the north aml emptied over one bar, wbich was almost identical i11 po:>itiou and extent with tlw survey 

of 1830. 
Tlw north channel was, tl1C1·cforc, little changpd; it lirnl >l•\·l'r:il lumps with 011ly fom fathoms upon 

them; its general direction was the same; it hacl at lea.st a fatl1om more than the south channel, and rctaiued 

the snme shape and directi.m after iiassiug in~ide the cape. 
The contour and position of the middle bank was nearly thP same, Lnt its eastern point lrnd moYccl 

nearly half a mile to tl1e N\V., giving dC'ep water wlwrc Bclcht•r place<l the ca.stern imrt of Sandy island, 
whilst the western islet occupied nctnly the same po~itin11 as fonm·rly. 

The western extremity of' the gn·at middle shoal, Past of Point Adams, was harrlly changed. 
The course in over the bar, and throug·h Queen'!" or the soutl1 channel, was straight for over six miles 

to abrea~t of Point Adams, and then ran in the same direction as in 1839. 
'l'11e United States sloop-of-war Peacock was lost on the north shoals, lz mile S. by \V. from Cape 

Disappointment. 

o Called Middle ~aud Lank Ly the U. R. Exp. Exp., 1841. 
t Ca.lied the UpP'Or sand bauk by the U. S Exp. Exp , 1841. 
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SURVEY OF 1850. 

Tl1iB, the fird examination l>y the Coast Survey, was undertaken under peculiar difficulties which were 
successfully overcome. 

In thi~ survey we :find tlie formation of a new south entrance, but eviikntly of so recent date that tlie 
bar at the entrance canuot be said to have onr 16 feet upon it, although two very nanow passages on either 
siue of tlw mid<llc grounrl of the bar give tln·er fathoms. l'n1ru Point Adams this liar hmr S\V., distant 3Jr, 
miles, being S.SE. ;J,l miles from Gape Disappoiutmrnt light-house. Inside tl1e entrnnce, within the three
fathom curve, th" width of the channf'l was half a mile, increasing to over a milA, and tlie deptl1 of water 
regularly incre:rning to 14 fathoms off Clatsop spit, lQ mile from Point Adams, on a line to Cape Di~appofot
ment. 'l'hr, dirf'eiion of tll(• chmmel was straight, N. hy E. ~ E. to Sandy ii'land, rnunding Clat8op spit, and 
running close to and parnllcl with tl1e Leach cast of Point Adams, with a <lepth of from four to eight fathoms. 
l'rom thr out;:iuc of the bar the south e<lge of the south shoal stretched towar<l tlie shore, the bottom 
changing from hard saud to soft mud in approaching the beach. 

The extent of the north bar had so much increased that it is difficult to describe, for it had an arell of 
over two square miles, with from 4 to fi§ fathoms upon it, and the bottom varying from lmrd sarn1 to soft mud. 
'l'he middle of it by south 31 miles from the higl1est part of the cape. \Vithin the tl1ree-fathom liue the 

entrance was 1 :! mile wide, and in ordinary weatl1er was marked by a line of breakers on either side. The 
cours<~ was nearly straight to th,-, inner point of the cape, with tl1e depth of water increasing to 11 fatl10ms 
abreast of it, where the channel was a little over a third of a mile wide, with the Sulr>lrnr ~pit on the east 
i>ide. Pa~sing tl1e cape, and turning ea,twan1 and then }:.SE., tlie three-fathom channel was crooke<l, and 
iu one place only 400 yards wide. 

'l'IH' north and Huuth bar" lmre from each otl1er SE. anu KW., distant 3z miles apart, with the seaward 
face of the middle bank making a diTect line on that course. This bank ha<l chauged its contour, and was 
very irregular. 

1V.S\V. of Sulphur spit a tliree-fathom cl1annrl Jiau nearly cut through the north sancfo. Should a 
cl1annel open here it woulu doulitlcs:; remain a reliable one. From Cape Di8appointment it bore S\V. ~ \V., 
I! mile distant. 

San<ly island bore E. by S. it S., tluec miles from tl1e cape, an<l N"T· ! N., two miles from Point Adams. 
The western tail of the great middle bank bore KE. by K. 2- N., a mile from Point Adams. 
At the time of this survey the channels were buoyed out, but subsequent gales <lisplaccd the buoys. 
\\Tc note the following changes since the survey of 1800, a little over two years: 
That the new soutl1 c11annel had been devclope<l, and the bar moved three-quarters of a mile eastward, 

with half a fathom more water and the entrance wider. 
'l'hat the north channel harl contracted to lialf its wirltl1 at the bar, with its northern line upon the line 

of 1850; the depth of water not quite eo great, but still l1aviug a fathom more than the south bar, the 
charnu·l not as straight, and the formation <ff a swash channel S,V, of the cape across the north sands. 

'J'hat tho Spit bank of 179:.! was being redeveloped. · 
That. 1 he midrllc hauk l1ail increased iu size, au<l Sandy island moved over a quarter of a mile W.N\.V., 

giving eight fat.homs of water where the beacon of 1850 stood, and the bifurcation of the bank, bare at low 
water, west of it. Compared with tlie surveys of 1839 and 1841, we find that one part of Sandy irlland has 
retained the same position, but that a mile, stretching E. by S. ~ S., has been completely cut away, and is 
now crosserl by the south channel. 

That the Clatsop spit has changed its shape, trending more to the westward . 
.And that the werltern tail of the great middle bank, east of Point .Adams, occupies the position of 1839 

and 1841: 
No survey has been made subsequent to that of 1852, but we can state, from personal obsrrvation, that 

.in October, l 8fi7, the south bar wmi within lcFs than a mile of the beach south of Point Adams, and that 
the channel ran nearly para11d with, nnd not distant more than three-quarters of a mile from the sl1orc. It 

· was unavailable with a very heavy sea on, a.~ a vessel hail to 1·un it in tlie trough of the sea, and for sailing 
with a N,V. wind it was a dead beat. \Ve entered the north channel in May, 1857, aud found it wide and 
straight. It was reported to have one fathom more water on the bar than the south. Those of the old 
buoys that remained were of no use, on account of having been carried from their proper stations. 
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Conclusions.-From all these examinations, aided by plotting the outlines upon the same sheet arn1 to 

the Eame scale, from corroboratiYe evidence, and from personal oh~crvation, 1n find that the rnutli point of 
the north sands stretching out from Cape DisRppointm<·nt liaf' remaiiH'd m•aTly the same :;incc 18:39, lH:aring 
S. ¥ IV. from the light house, <li:Jtant 21 miles; has not variecl its pnsition half a mik; lrn:J rn:ver rcadte<l 
the southern shoal of 1792; and that thtc bar has never liad les:i than fonr fathorn:J upun it, thp1·eLy iadicating 

that thi~ entrance and channel is the less changraLlc, am] has a fathom more water than the otl1cr, and tbnt, 
with well-appointed buoys off its entrance, and range; beacon,: on Sandy i:Jlancl aud Chinook l'oiut or Scar
borough llill, it will alway~ prove the rnfor and better for the intcre~t<' of tlw country. 

The pm;ition of the south entrance is continually chanr,ing, and the same cau:ie:; that closed it between 
1339 anrl 1841 will again close it. 

Tlie great micldle bank, str<:tching from Point Ellis ncaTly to Point Adams, remains almost the same 
since its first <letern1ination. 

The formation of Sanely is1anc1 prcclnclci' the probability of the channel i·etuming to the capacity whiel1 

existed at the period of Broughton's surny in 17~):2. 

In 1859 we puLli,;hcd tlie fullowing remarks in relation to riYcr and bay deposit,;, and <'Bpccially those 

forming Sandy island: "A large clrit't tree, wlwsc roots embrace a mass of 11ard elny or stones snffi«icnt to give 
the whole mass a slightly grcatt-r Fpecific gravity than water may Yery rcaclily Le C<LlTicd outward by the strong 
eftiuent current of the Clllumbia, auil l'Sp(1cially in tl1c t:eaf'on of fre><hNf'; hut when thl' currem slacked the 

root of the tree would rPmain upon tlit'. l1ottum, ~ink into thl' Ranrh, arn1 continue ~tationary wl1iht tl1c 

remaining movement of the current would be alilc to shift the loose Band aud deposit it m·ouud the roots, 
where it would remain during slack-water. After a slack of half an hour, during which time the waYes 

would give motion to the maRs to work it dPPpcr in the sands, the flood current making feclily at fir~t, woul1l 
then add more sand to the already incipient depo:"it ; shoulll thio fi!)Od be a small one, or otl1er fa;·ornLle 
circumstanees conspire, the tree or trees might, during the one slack-water, Le firmly enough fixfd to re~i:;t 

the action of the flood." 

During the heuyy frcd1ets, late in 1861, immense trees floatcil down the river in a 11early perpendicular 
position, their roots holding among~i tl1em large tprnntitie~ of earth and stone tom away when t11e bluff banks 
were unilcrmiued by the rush of the currents. Such cause~ mny have led to the formation of :-;audy isla!Hl. 

Hydrographic Tcco111111issancf'R rm cl views of the entranrn to tlie Colnrn l1i11 riYet,. were issued from tlie 
Coast Survey Office iu 1850 and 1S;J1. • 

l'OINTS I~SlDE OF COLG11BIA nIVEI\ ENTll.\XCC. 

Sandy island, (1851.)-h is about 01w-thircl of a mile long, E.XB. nn!l \\-.~\Y .. by 250 yards in witlth, 

and consicts <Jf loose sand raised a few foet above the river, aud NJYc>reil with drift logs, tre<'s, &c. 'l'o 
the westward of it extefld two sand liars tw1trly a mile in length, anrl b:ue at low w:ttc>r. The snrvcys of 

183!), '41, '50, and '52 show that thi;21 part of the middlo lmnk ll'l~ oceupiccl one P')sitim, aad will doubtless 
retain it. In li 92 the main channel of the river imssed oveT this position, anti a line of soulllliugs in five 
fathoms ran across it. Considering the immense amount of huge trees coming yr!arly down the river, we 
can readily imngine the manner of its formation. A large beacon, erectetl upon it, di:ltingaishab1e oubide the 

bar, and ranging with a11uther on Searborough Hill, wonlrl ~Prvc to dPnote the position of the north channel. 

From Cape Disappointment light-house it bears E. by S. ~ S., distant 3i1 miles. 
It received its present name from Belcher in 1839. On the Coast SurYey charts it is called Sand i~land. 
Chinook Point, on the nortl1cru side of tlie river. lies X. by E. 21 miles from Point Adams, aml E. 

! N. 4'i miles from Cape Disappointment. It is a long, low sand strip at the ba;;e of the high woodl!d hill" 
behind it. One of the hill<', called Scarborough, is readily Ter~ognizcd by a gn•at pa.rt of it~ snuth('rn Rlope 
being destitute of trees ancl covered with fern; no other hill near this vicinity possesses thfa peculiar fratnn!. 

A number of fisl1ing and Irnliau huts are situatcll upon the Chinook be:wh, the people being eng-ag«'cl in 

catching and curing salmon, with which the waters a.bound. Tiie mode of catchi11g them i" liy rnean~ of 
nets; those of Indian contltruction Ll'ing macle of twine spun from tlu' fibres of the Fprucc roots, arnl :Jnrnc
times from a peculiar gras:> obtained from northern coast" Indian3. The motle of curing is very rmle auu 
inefficient, and thousands of barrelB tlrnt ha\'C been shipped h:we pro\"ecl wortlilP;;s. There iB no reason why 
this should not become a large and profitable branch of business. The fieh ar<' tlie largest •rn tlw eoagt, 
often exceeding 80 pounds weight. 'Ve have purchased them weighing between 50 and 60, caught upou the 
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beach at the sea base of Cape Disappointment. They erimmeuce to run about the end of lfay, and become 
remarkably plentiful by the third week in June. 'l'he In diam suppose that th11 salmon, coming directly 
from the ocBan, lingJr about tlw entr:rnce several weeks b,~fort~ st:trting up th'" river, bcc11nsc they require 
time to become accustomed to be frc;.,J1 water; 11ttributi11g to a wrong c:tll~l' this normtl lnbit of the sctlmon· 

Chinook Point was the ~pccial lncation of the onctJ p·iwerful trihP of Chinook Indians, and here the 
celr>Lrated Olll'-l'Jed ehit!f, Crnieomly, l1eld sway. The tribe has <l windled to hss than a hundred persons
men, womt:u, and d1ildrcn-and they are poor, mi~erable, drunken, diseascc1 wretches. 

Tbc point was l'allecl Yillag;c l'oint Ly Broughton in 1792. 
In rn:rn it w.is callPd Ul1ennke Point by Bclcber. The Indian name is Nt\se-to-ilsc. 
Pvint Ellis, on the 110rthern side of the river, is 2~ miles, nearly east of Chinook Point; the sand 

beach Letwecn the t"·o lieing iu some places uemly a mile wide, rnnning at the base of the hills, and ·sur
roumling a large lago()n near Chinook. .Frnm Point Adams it bears KE., distant 4~ miles. 

Behind Point Ellis rbe two l1ills, tlw southern of which is used as a range "·ith Point Adams for 
denoting tl.ie eutrance to the south c:liannPI, bnt, of course, the relative positions vary with every change of 
the bar. 

le Wa8 named Ellis P"int hy BPlehcr in 1839, and Point Ellice by the United States Exploring Expedi
tion in 184 L, all(l this spdliug is fonnd upon all recent maps. 

The Indian name is Xo-wehtl-kai-ilsc. 
Puirtt Gmr,g<', 011 the southern side of the river, is the first point maac after paHsing castwa1·d of 

Clat:;op bt~ach. Immediately behind it the land fa high and densely wooded; and around itg southern face 
opens Young",; river. 

It was ealkd "l,oint Gr·orge" by Broughton in 1792; "George Point" by llelchPr in 1839; "Young's 
Point" by the Unite cl State,; E:xplo1'iug Expedition in 1841; "Smith's Point" by the Coast Survey, in the 
triangulation of 1852; but it is, we believe, generally known 11s Young's Point. 

Astor Point, on the southern side of the river, lies E. !t N., distant 5k miles from Point Adams. It 

is low at the river bank, but has moderately high wooded land behind it. The southern channel passes close 
to it. The name is derived from a Coast Survey triangulation and secondary astronomical station upon it, 
but it is in reality a part of I'oint George. 

The geographical position of the station, which is about a quarter of a mile westward of the bay, in 
front of the to\~, is: 

0 j fj 

J,atitude ...... __ . _ •.• - - - .. - . _ .•... _ - . __ •....... _ ... ___ .. _. 46 11 27 .6 north. 
Longitude ___ . _____________ . _ . _____ . _____ . __ .. _____ . _ . _ . __ . 123 49 32 west. 

h. m • 
Or, in time .. _____ .. __ . _. ___ •. _ _ _ _ _ __ . _ .. _. __________ . ___ . 8 15 18.1. 

Tongue Point, on the i:<onthcm side of the river, bears E.NE. si miles from Point Adam~, and NE. 1-
E. 3~ mileF from Astor Point. It is a high, bold Llnff covered with trees, and connected with the main by 
a moderately low, narrow strip of land. As first made, off tlie entrance, it appears like a low wooded island. 
Clo~e to it runs the 'Voody Island cl1an11e], which is plainly foreshadowed in Belcher's survey of the river. 
'I.'he lmlian uame of Tongue Point is Soo-kum-its-6-ak, 

Iktwecn the last two points lie the rival villages of U ppcr and Lower APt~l!"ia. The lower is the western, 
ancl on the l0cation c~tahlished by t11c r>acific ~~ur Company in 1811, and to which wits given the name of 
At<toria. A large saw-mill is iu operation here, and a military post was established, bnt abandoned a few 
ycari,1 since. The IJlace contains less ihan fifty houses, and at one time, as a landing place, had an unenviable 
reputation on account of the clrnractPr of tl1e "hcad1-cornbers." 

Tlte name of the place wa~ changed to Fort George in 1813, on being taken by the sloop-of-war 
Raccoon. The original name was restored in 1818. 

At r pper A8toria is located thr, cuRtom-house, off which is the rendezvous of the United States revenue 
cutter. A large saw-mill is built here, and a governmPnt military road is being opened to Salem, on 
the WilJamettc river. Betweeu the village and Tongue Point lies the wreck of the Silvie de Grace, around 
whic11 a slwal has formed. 

Cape Broughton is on the north side of the riwr, N.NW. 3l miles from Tongue Point, and NE. i E. 

5i miles from Ellis Point. 
It was named by Belcher in 1839, but was called Gray's Point by the Unjted States Exploring Expe

dition. This last designation was also applied by the Coast Survey in 1852. 
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The l1ead between Ellis Point and O>lpC Broughton was namecl Chatl1am Ilead in 1839. 
Gray'.~ bay lies to the KE. of Cape Brougl1trm, and was named, in 1792, in ho1wr of Captuiu Gray. 
rmn1g's bay lii·s bE·twe•·n thE, eastern part of the Clati'OJl 1H'ach (calkd Tan~t·~- Point) and Point 

George. Into it empty Youug'., rircr, di~coverf'd, cxnmined, and n;imE•rl by Brought.on; LPwi,; and Clark<"s 

ri\'er, cxaminecl by them in 1805; and one or two rmmll Etreams or slonglio. 
Bal.:a's bm; lit:~ lietween Cape Disappointment and Chinook J'oint. It rum: 2~ miles to t11e northward 

of the capL', and recPivc;; the wall-rB of the small streams which hf'ar1 toward Slwalwatcr hay, and connect 
with them by a 8mall portage. The western and largest stream is the"\\' al-la-khut; the eastern, half-way 
between tl1e cape and Chinook Point, is the "\Vap-pa-lon-chc. 

Two or thrPe honS('.8 on tl1c shore of the bay, aud a saw-mill, are all tlntt r!'maiu of t11e settlement onee 
designated as "I'acific City." The bay was named in honor of Captain Baker, whom llronghtou found 
anchored here in the schooner Jenny, of l~ristol, when he entered. 

The Columbia rin~r was calll'd the "Oregon" from the mere mention of tlrnt name by CaI"Ycr in l 7G6. 

Mucl1 doubt exists as to the origin of the name. 
In 1775 it was called "Asrnmption Inlet" by Heccta, but afterwards the Rio de San Ilog_ue, from his 

naming the northern cape San Roq ne; and also the Euscflada de Heccta. 
In 1789 Meares called it" Deception b.1y." · 
In 17U:J it was named the "Columbia river" by Gray. 
Clarke says 1hat, in 1805, the Inclim1s knew it ae the Sl1neati1cum, and another n:1me obtained from 

another body of tbe natives was Chockalilum; the two being eYidently tbe same worcl diffPrently pronounced; 
the accent 8honld be on tlu~ penult. 

\Yhen the name given by Gray was :first changed we cannot state. It vrns, pcrhap~. L1one by YancotJYer 
or Broughton. 

Lewii< and Cfa1·kp, in noticing tlw grnwth of trees on the Columbia, mention a fir 1war Ai<toria tliat was 
230 feet high, and l~O feet of that hPight witl1out a branch. Jts circumfrrPnce wa1< 27 f,·ct. Thi~ same 
tree is doubtless rcfoncd to in the narratiYe of the united States Exploring Expedition, where the dimen
~ions are given as follows: 39~ feet in circumference at eight feet al1ove tlw ground; liai-k, 11 ine11es thick; 
height of ihc tree 250 feet, and perfectly strnight. Visitors used to Le shown "the big tree" as one of the 
notable sights of t11c locality. 

BPlcher says that "the timber of the Columbia, either for sparR or plank, cannot be compared to that 
of higher latitudes; for topmasts aud topgallant masts it is probably as tough, but heavier. • " • • 

Probably no part of '\Ve:;tern America can produce timber of t11e dimmsions grown in tLe rrgion~ of the 
Columbia and the northern co11fines of California. Amongst the drift trees, on the banks of llie c,,Jumbia, 
we measured one 17 4 fret long by 20 feet in circumference, and many liiO feet by 1 :J to 18. 'l'hefc, of 
course, were wa~bed from the bank~, and therefore not the largest, which grow im·a1-iably iu the thickest 
part of t11e wood."-(Vol. ], Jl· 300.) 

In Bakel"e hay, in 18,51, we nwarnred a drift. trcf' which lrnrl lwen thrmn1 upon the beach. It waR 267 
feet long, 27 feet in circumfen·ncc with the bark pct:leu off, and wlwn· l1rok<'n at t11e small end 20 inches 
in diameter. Very freqn<'ntly, when trees are fe1k·d for cutting into lnrnlwr, the first 30 or 40 feet of the 
trunks are found too large for the SUW•Illili, anU }1ave to be CUt off amJ ]eft OU tJie ground. 

GENERAL COURSE OF THE COLUMBIA RIVER. 

From the entrance to the mouth of the Cowlitz river the general cour~e of tl1c Columbia is E. by N., 
and the distance in a straight line 4G miles from the bar, and by the windings of the river about 52 milPs. The 
Cowlitz runs N.N\V. for 24 miles; thence NE. to its headwaters in the Cascades; it is naYigated l1y cano;,,; aliout 
28 miles to the Cowlitz landing. The stream. i~ very rapid, and lioats liave to be poled the greater part of the 
way; at high stages of the water th<'y are pulled up by lianling upon the buBhes growing upon itg banks. 
At the Cowlitz lauding travellers take mules <ir horses through to Puget's sound, a trip of 5:2 mile,;. On 
the west bank of the Cowlitz, five miles aboYe its mouth, are a fow small houses, locally known as the town 
of Monticello. On the south bank of the Columbia, opposite the (Jowlitz, is another small <;ettlemcnt, called 
Rainier. 

From the Cowlitz the next course of the Columbia is S. 32° E. for 29 miles tn the month of the 
Willamette rfrer•. About lb miles above the Cowlitz the "'anior braneh or slough nf the rive1· make~ iu 

"A co1ruption of the Indian na.me w .. llamut. This i;tream is the Multnomah of Lewis und Cl ,rke, 180&. 
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from the we~t side and ruus around :.\fultnomah i8land, coming into the "'illamette two miles above its mouth. 
The Willamette continues the same general course of the Columbia for lG miles to the falls, where is situated 
tlie town of "OrC'gon City," de,. tin Pd to bPcmne a plaee of impnrtancr-, nn account of the extrnRive water
power; the river there falling perpen<licuhrly 38 or 40 fret. Six miles lower <lown on the \Yillamett<' is the 
rapidly improYing town of Portland, situated at the head "f ship m1vigntion, with a population of nearly 
5,000. The valley of the 'Yillamctte is well settled, contains sernral thriving towns, and is remarkably 
productive. 

The river takes its rise on the western slope of t11c Cascade range, about latitude 43r, between t~e 
snow p<)aks of 21.Iount Jefferson and Mount Laughlin ; then runs westward to within 50 miles of the coast, 
and nearly in the latitude of Cape Perpetua, turning sharply to the northward, and very slowly leaving the 
coast. 

From the mouth of the 'Yillamcttc the general course of the Columbia to Fort "\Yalla-1\r alla is KE. by 
E. ~ E., 170 miles. 

}'ive miles above t11e 1\rillamette, on the north side, is the military post of Fort Vancouver, which, with 
the town of Vancouver, coverg part of the grounds formerly ·occupied by the Hudson Bay Company as 
a mercantile station, but then designated as Fort Vanc~uver. The Hudson Bay Company still have a 
trading ~tat.ion here, but tlwir farm:> and grazing lands have been occupied by settlers. The 8ite for a town 
is one of the most beautiful on the river, and capitally located for increasing trade. 

ALout 30 miles furt11er np the river we reaeh tlie foot of the Caseades, which arc a series of mpids four 
miles long, where the river bnrets tlirongh the eastern part of the Cascade range of mountains, whose 
basaltic walb rise precipitously over 3,000 feet on either oide, presenting a magnifltent sight. Below tl1e 
rapids the current rushes by with great velocity am] depth, but small steamboats ply regularly from Portland 
and Vancouver to the foot of the nipids; tbeuce passe11g·ers are carrie<l by st11gc's to the head, where one or 
two fine steamboats conYcy them 50 miles to the Dalles. The Hudson Bay Compnny carried their large 
tradiug boats up the rapids by a system called eon1t·lling. Steamboats have gone up one or two miles, ancl, 
in one instance, a brig, with every sail set and a moderate gale astern, was carried safely to the foot of tl1e 
railroad, whicl1 runs from the 11cad to within a mile and a half of the lower cud. At each extremity of the 
rapids are rn1all military 1msts. 

The snow peaks of the volcanic l\fount SL Helens nnd :Mount Hood lie exactly in line with the Cascades, 
the former N,Y. i K., 3i) miles distant; the latter SE. i S., 28 miles distant. 

l\Iuunt Hood is au extinct volcano covered with cf'.llular lava, and, af'.conling to Dana, is between 15,000 
and lG,000 feet l1igb. ~<\ccording to other authorities, it attains an elevation of 18,316 feet. 

At the Dalles the river is contracted between narrow perpendicular walls, and during freshets ri~es 100 
feet above its ordinary level. 

Ea~t of tlie Ca8cadco; the forests cease, and above the Dalles stands the only tree in a 8tretch of 60 
mileR Leyond \Yalla-,Yalla, wl1ere the river makes a great bend to the northward, in the direction of its 
sourc<' nt the liase of the Hoeky mountain;<. 

Un the lmn~r pnrt of the Columbia and Willamette many saw-mills have been erected since the gold 
discovi·ry in California, and a large tratle .was carried on in lumber. Between San Francisco and Portland 
a vc·ry largr: and increasing general trade exists. 

'l'he weather off th" ColumLia entrance is cold and wet, with occasional tlrnnder-storms, but these are 
rare. Vam·ouver snys he saw several watcr-~pouts off it in October, 1792; some of them were quite near 
his vessel. 

SHOALWATER BAY. 

'.fhe bold cliffi; of Cape Di~appointmpnt, after (•xknding about three miles nortl1ward, change suddenly 
to a low, Lroad, sanely beacl1, ruuuii1g N. by \V. 2 \V. 18 miles, in nearly a straight line to the southern 
pointrof the ent.rnnce to ohoalwater bay. A mile and a quarter behind this beach lies the southern arm of 
the bay. Its waters read1 within a mik or two of the north s:de of the cape, and the portage from them to 
the \Vappaloodw, emptying into Baker's hay, is Mid to be aliout a mile long, and always used by die 
lndians and settlers. Tlie peninHuht thus formed i~ covered with trees and a den8e undergrowth of bushes. 
'Vitl1in lmlf a mile uf il.i <~.xtremity it becomes Yery low and sanily, and has a cuvering of coarse gl'asS, but 
no tree8. 'l'hi10 point was called Low Point by Meares in July, 1788. On the recent Ceast Survey charts 
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it is nanwd I..eadbetter Point. The Irnlian designation is Chik-lis-ilh. I ts approximate geographical position, 
af! given by the Coast Survey, is: 

D f JI 

Latitude ..... _ .... - - _ . _ . . . . _ .. - . _ . _ ... _ .... _. _ .. _ ... _ . _ . . . 4G 36 45 north. 

Longitmlc. . . . . . . . . . . . . ........................... _ . . . . . . . . . 12.t 00 45 west. 

h. rn. s. 
Or, in timP ..........•............................ _ ........ _ 8 11\ O~.O 

The cornp11tcd magnetic variation, 200 35' cast, .T uly, 1851, with a yearly incre1rnc of 1 '. 

CAPE 8HOAL\VATEH. 

From Leadbetter Point the nort11 cape bears K"\V. by K. ~ X., 5} miles di~tant. Half a mile of the 
cape i~ low, sandy, and <lestitute of trees, but some tolerably high land covered with wood rises immediately 
liehiud it, bciug the ouly elcvatctl ground between Cape Disappointment and Point GrenYille that approaches 
the l"h1m,-line. On account of this formation of the point it has been said that the entrance resembles that 
of Colum1ii;L river. vV e have been unable to detect any resemblance after passing near it several times. 
The isolated position of Cape Disappointment and the seawar<l face of its bold cliffs without trees form a 
11eculiar feature. Thi~, with Scarhllrongh Hill, part1y bare, lying- five or "ix mile~ east of' it, the high moun
tains inland, and in clear weather the beautiful snow-peak of ~fount St. Helens, have 110 counter1iarts at 
Cape Slwalwater, am1 ~hould remove all doubt in Tcgard to general resemblance. 

The point was named Cape Shoalwater, and placed approximately in latituclc 46° '171 by :Meares in July, 
1786. In 1792 Vancouver assig1wd the latitude of 4(}° 401

• It "·a~ -viewed from the north siile of Cape 
DiRappointment hy Lnvi~ and Clarke in lf'Ofi, and !'alled l'oint Lewis, but is now frPrpwnt1y known as Toke 
Point, from the name of au old Indian chief living here in lS.5-1. The Indian name of the point is Quahpt-sum. 

1-IGHT-HOU8E AT CAPE SBOALWA.TER. 

The light-house ut the north point of the entrance to Shoalwater bay is a structure consisting of a 

keeper's dwelling, with a tower ri8iug through it and surmounted by an iron lantern, paint1•d red. Ito; l1eight 
is 4 L~ fol!t aho-ve the ground, and about 87 feet above tlw mean leYel of the sea. 'l'hc dwelling- and tower 
are pla:,;tcred a11ll whitewasl1ed, and situated about a rnilr~ from the extremity of the cape. Thi· illumiueltiug 
11pparat.nH is of t11e fourth order of .Fresnel, sho\VS a Ji.red white 1igltt i•arierl by flasltes, aud should be seen 

from a height of-
10 feet at a distance of 14!:milcs. 
20 fc•ct at a diatance of 16 miles. 
30 feet at a distance of 17 miles. 

It was tir.-t exhibited on the ] st. of October, 1858, and sl1ows from rnnsct to sumi~e. 'l'l1c npproximate 
gcogrnphical posit.ion of the light, as determine<l by the Coast Sun·cy, i~: 

o f II 

Lfltitnile .. _ ... _ ............. _ ... _ ........ _. . . . . . . . . . . . . . . . . 4G H 11 north. 

Longitude .. - .... - ... - ... 1:2i 02 24 west. 

h. m. '· 

Or, in time- .............. - ......... _ ........ - .... - . . . . . . . . . S 16 Ofl.6. 

'l'Li~ ligl1t i~ sometimes known as Toke Point light. It was discontinuetl Septl'rnloer 1, 1R59, and 

relightc<l (date uot known.) 
The to1JOgmphy of the vicinity has not been executc<l. 

ENTRANCE TO SHOALWATER DAY. 

Thero hiwing been no survey of Shoal water bay previous to t11e preliminary one of the Coast Snrvcy 
in 1852, and the completion of it in 1855, it is impossible to state what clrnngcs have taken place. Judging 
by the changes of the Humboldt, "[" rnpqual1, and Columbia bars, we should conclude that similar effects take 
place l1ere. In less heavy weatl1er than would causr the Rea to break ou the Columbia river bars, it breaks 
here with fury quite acroM the entrance. 'l'his description npplies to 1852. Charts have been published 

by tl1e f'o>1~t Snrv<'y of the respective dates nlready mentioned. 
l<'our miles off the entrunce a depth of 10 fathoms i8 found, and wl1en well off shore a high douLle-peaked 

mountain shows to the eastward, well inland. Meares noticed it, and placed it in latitude 46° 30', <JUitl' do~e 
47 rs 
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to the coast, designating it as Sadule mountain, a name it still retains, although one of the same name is found 
SE. of J>oint A(hms. 

At tl1t• pre~cnt tinw then• m·p two channch, deum:uinated from their po~ition the nortli anc1 80uth clwnnels, 
witli a large shoal calkd t11c middTc .wnJs lying 1etwccn them, and partly out~idc of the line joining the two 
pointl'. 

'I'lu• b:ir at thP .w11tli rlionnf'1 hai< fonr fathoms of water npon it, i~ n milro wide, and lies two miles off the beach 
south of Lt•:ulbetter ]'oint, with tl1c> nortl1ernmost trees Learing NE. by E. Running in on this line a ve8sel 

Hl1oab her water from 10 fathoms tlm~c miles off shore, to 4 fathoms two miles off; then gradually deepen,s 
it to 5 fathoms, wl1t·11 slw Hlwula haul do"" up under the point of l1reakers northward of her, anc1 about 
lialf a mile distaut; ruu ·along in from G to 7 fathoms until abreast of the low grassy point, when the course 
of tlw cliannPl will b<o N. by "\V. i ,V, for 1;! mile, with from 6 to 10 fatlioms, hard hottom, its outline being 
well m11rked by the breakers ontside. From thence a cour8e KE. by N. for two miles will lead to 18 fathoms, 
and OYer a mile insicle the line joiniug Leaclbctter Point and Cape Shoal water, the westl'rn trees on Leadbetter 
Point bearing S. i E., 3J milcH dbtm1t. If thl' tide is low, sanc1 liars anc1 fiats will show on both l1ands, one 
directly ahead; the broad Jeep clmnnel to the southeast distinctly marked by bare patches on either side, 1md 11 

narrow dee11 cliannd to the northwest running into tlie uortli channel. }'rom the last position the western 
tret·R on J,lo;icllwttcr Point. hear snnth, distant four miles. 'l'he greater liody of water passes through this 
channel, and the cunent runs very strong. In summer, with a northwester blowing, it is a dead beat after 
passing the bar, and in some places the channel is less than half a mile wide between the three-fathom lines. 
Coasters do not enter it except with a southerly wind, and always pick out the cl1annel from aloft. In sum
mer tlH•y have a leading wirnl out, and start on tl1e first of the ebb. 

The bar at the nortlt charmd has about 3;i fathoms upon it, and bears S,V. by S. ! S., three miles from 
thP soutl1ern extremity of Cape Sl10alwater. It. iB about a mile in extent within the three-fathom line. 

ln making the bay from the soutlnvarcl in summer, work to tl1e northward of Cape Sl1oaJwater, t11en run 
in and follow the 8lwre out~idt• of the breakers in six or seven fatl10ms, gradually approaching them, and 
dpcreasing tlH· clPpth to 42 aml 4 fathoms, when tlie southPrn side of the elevated ground of the cape bears 

NE. by N. n- N. 'l'hl·n heal! up a~ near tliat course as possibl<>, croRsing the bar in 3! fathoms, and continuing 
in that depth for at lem~t 11 rnilr" :111<1 a quarter, t:tking care not to decrease it on either l1and. Keep nuder the 
breakers on the north side in from 5 to 7 fotl10ms, luml bottom, and increase the depth to twelve well inside the 
point, when its l'outhern exti·emity should bear N\Y. 2 1'1l., di8tant IQ mile. If it is low water, siind banks 
will oihow in different directions, and the channels will be tolerably well marked. 

The present invariable practice of vessels entering is to seek out the cliannel from the mast-head. In 
calm weather the channelB must be known, or a i1ilot employed, if one is to be found. 

The north bar bears .l\ W. by N. ~ N ., dhitant five miles. 
'l'hl' middle sands lie between t]ie two clrnnuels. 'l'he southern tail is S"\V. l~ mile from Leadbetter 

Point, rum; N\V. by N. ~ N. for 2t miles, then N.NE. 2! miles, aml E.NE. 12 mile, with an average width 
of l~ mile. Oue mile ouh;idc of it soundings arc found in 7 fatl10ms. 

This bay, as its name im1ilics, is so full of shoals that at low tides about one-half of its area is laid bare. 
Gom1 lint narrow chanrn.:l:,i are found throughout its extent, but no direction can be given for running t11em 
\Vithout a kuowledgc of thPm, or witl10ut a pilot, follow them only at low water. 'l'he currents then run 
with great Yelocity, and it is very difficult and frequently impossible to keep a course against them. The 
arm stretching southward toward Baker's l1ay is 15 miles long from Leadbetter Point, with an average width 

of not les:; than 3:\ mileR, whilst the upper portion stretches to the NE. fo1· nine miles to the north of the \Vhil
a-pah river, reckoning from the middle of the line joining Crtpc Shoal water and Leadbetter Point. 

The principal stream cmptyiug into th~ bay is the 1Vhil-a-pah, at its nortl1east part. At about nine 
miles from Uape Sl1oalwatt~r it is lrss tlian a quarter of a mile wide, with low swampy banks and steep bluffs 
on each siJe about a mile and a half apart. 

The moutl1 of the Palux, or Copalnx, lies five miles NE. i E. from Leadbetter Point. It is half a mile 
wide at its mouth, contracts very much in two miles, and is bordered by marshes, with numerous sloughs 
runniug througl1 them. 

The .-.'\Tdsal enters about eleven miles south from the Palux, and abreast of the middle of J..ong island. 
It lias over 20 feet water at its mouth, with bluff banks for some dilltance, until it begins to expand, when 
it is bordered by flats. 

Several streams 011en from the north side of the bay. One of these, the Nccomanehe, near the "\Vhil-a-pa.h, 
lm>< ~ix feet in the main channel, and shows 1~ mile wide at l1igh tide. 
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There are three island8 in t11e bay. Pine island, about 1} mile x"-· by X. off the mouth of tlw Palin:, 

is a small sand idet of only four or fivr~ acres in extent, an<l oceupied by oyo<termcn. It i" nem· the cl1:unll'l 
and oystc!" beds which stretch for a couple of miles to the :\.XE. of it. 'l'hc Indian name of thi; i;;Lmd is Nass
too. The north end of Long island is eight mil<'S from Lcadlwttcr Point. Thi.; istmd ruus irr<'gnlarly Rbout 
SE. fur 8ix mileo, and has an average width of 1~ mil.,. It is con·recl wit11 a dcm<J forest of fir and unckr
growth. One mile S.SE. of Long i~land i:; a Yl'l"}' small i"let, l'alled Ronnrl island, of ouly a frw acre,; in 
extent, covered with wood awl lmshes. The f'horcs of tlw hay, excq1t 011the1w11in:rnla, are mostly compm,ccl of 

low, perpendicular cliffs of a sandy clay, in which are strata of recent fo"sil "helb aud thP rC'main~ of trc·f'o.;. 
Where the faces of the clilfa are not washL·cl hy the waters of the hay they slope gc11tly, ancl have a small 
grassy shore at their base. 

NE. ~ K., distant six miles from Leadbetter Puint, is a sharp narrow cliff, 1,0 f•·Pt 11igh, making <mt into 
the buy, which i8 wearing it away, an<l has exposed many large burnltic Loulders. )\o <Jther place 011 the 
buy JWescnts this geological feature. -

'l'hc peninsalu is a long, fiat, nuu·sl1,y, and sandy plain, elevated but a few fed abo\'C tl1c l1•vel of the ~p:1, 
and covcrc>d, likc, the entire surface of thi5 cotmtry, with a dense growth of gig:rntic forest trees, principally 
spruce, fo·, and cedar, with a few specimen~ of m:qilc, a~h. and LlaC'k alder. 'l'hc ~11ruce frequently attai1rn 
a cliameter of eight feet. The ln<lian rnune of the prnin"ula is Tc'c,-clrnots. 

The shoal8 are covered with shell-tioh, among whic11 the oysrr·r i~ the mo8t abundant, and tlw principal 
article of export. They are small and have a coppery taHc. Codfi~h and lullibut abound; ~turµ;<'oll, ~aicl to 
be of good quality, are plenty, and salmon of sevnal varietil'8 aucl exeellent flavor exi~t in infiuite numbers. 
In spring vast sl1o;tb of srnal1 l1crring <'Uter t.l1e bay. In winter wild !'owl an' i1111umernble, 1mt tl"'"C' haYe 
been made shy Ly the ba<l shooting of the Indians. Black and white swan, geC'"c, 1nallanl~, canva;;-hack:<, 
&c., always reward the expcrienccil 8portsman. 

'l'hc yearly shipment of oyRterb ib abunt 30,000 busl1el~. and of pilce and spars al1ont 30,000 foet. ThP. 
average valuation of cxpmts i; $1:W,OOO. The number of ve8sels entering yearly is aliout ~5, nearly all of 
which are sclrnoner8, counting au aggregate of 2,500 tons. In 1S53 the population on the bay wa~ 1!10 males 
and 60 females. 

'l'his bay was di,;coverccl liy Lieutenant John Meares, :July 5, 1788, in the }'dice, when proceeding in 
search of tl1c Hio de San R.oriue of lleceta. Ile approached it until tlic water ~lwakd to eigltt fathom,;, when 
the bl'cakcrs ahead warned him to haul off. "}'rum the mast-head it was ob;rrved that thi"' ba:' c•xtcndecl 
a considerable way inland, spremling into ~everal armR or branche:< to tl1c northward aud e:i..~twarcl, an<l the 
mountainous Janel lie hind it waB at a great di:;tance from us." '1fr l:':tW " what appcan'u a narrow entrance at 
tlw northwest part of the Lay," but it was too rcmotl' for him to disl'ovcr whctlwr it r<'<tlly wa~ ""·or ouly 
low land. "From under the [low] point a canoe came out., containing: a man ancl lioy," &c. Un:<ettll'd 
weather prevented his sending iu the lou)!;-boat to sound near the shoal:'-, in order tn di><<'nver whc~ther there 
was any channel. He callc>d it Shoalwakr bay. 

Vancou.-er endeavo;·cd to enter iu 1792, but, as it was breaking across the whole entrance,, hr considPrecl 

it inaccessible to Ms vessel:i. He says, "The sanely Leach was bor<lcrecl Ji;- bn.,tkees exten<liug tlffee or four 
miles into the sea, and 8l'Pmecl to be completdy inaci:csoiblc until 4 p. rn., when thP appe:uancc of a t.o1ern1Jly 
good bay presentecl itself," and the point to the north was "sonwwha.t more devat.ecl thau the n·st of the 
coast," and in latitude 46c 40'. 

It is not laid down on the coast clinrt of the United States Exploring Expedition. 
It is asserted by settlers here that boats, canfles, &c., which have liroken adrift, an<l gone out of the bay, 

have, in every instance, been found on the beach north of the entrance, and generally Letwt'en it and Gray's 
harbor. 

From Cape Shoalwatcr to Point Hamon, the southern side of the <'ntrancc to Gray's harbor, thr dio<t:mc·u 
is 13;1- miles, and the liard ocean sand beach fnrni,hes au excellent road tlmt can Le trnn·llc<l at half ti.I<· by 
wagons. The slightly elevated Sllndy bank is level, covered with coar~e gra"~• and fn'e fmm rimlJer for 
nearly half a mile back, and to within two miles of the harbor. Ihck of this an<l parallel wit Ii the const is 
a cranberry meadow, six mil<>s in lengtl1, and E<t>parated hy :t na.rrow bdt of scrnbby fir. Thi~ nwaclow is 
drained by two small rivulets forcing their way through the sand to the occaH. S:tn Frn11ci~eo is th" market 
for the cranberries, which are gathered by Indians and earriecl to Sho:tlwater L:iy a111l C.hny's harbor. 
Land otter and Leaver have thdr home.~ around the meadow,; and ;;m:tll ,:tr<:am~-
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GRAY'S HATIDOR. 

Ju our description of thiR bny we can ;;tate nothing from pPrsonal experience. It is dmwn np from the 
reports accompanying the recent sm-veys of lSGO, '61, ancl 'l.i:t, aucl accounts received from persons who have 
examined it. 

The entrance to the bay is formed by Point IIanwn on tl1c ~outl1, and thc southern point of Eld island 
on the nortl1. Thf' northern end of this i8laud i8 connected with the outer part of Point Brown at low 
water, but at high tide the beaches are one-quarter of a mile apart. The south encl of tlw island liPH N. 59~ 
1Y., 1~ mile from Point Haneon; its lengtl1 is 1~ mile, and dirPction :'\. 50" IV., wit.ha hrPadth of two to 
four hundred yards. Halt~way between Point Hanson and tl1e i~la111l lieH t11e northeast eud of a shoal or 
middle ground, Lare at low water, and Rtretching S. 15° 1V. for 1~ mile, with an aver11ge brc>11(lt11 of thrPf'
eightlis of a mile. Between the northeast end of this slwal and the sonth cud of Eld island pas,;es the 
channel, with a width of lees than five-eighths of a mile and a depth of 16 fathoms. 

\Ve cannot state th<' position of the bar with relation to any of the above pointR. 
In 1860 the surv<'ying brig Fauntleroy, drawing ten feet of water. laid off the bar sev~ral d1:y~. the 

heavy breakers along the whole shoal allowing no clue to the bar, and tl1P <lepth of water upon it unknown. 
At a comparatively smooth time the bar was soun<led with a b(lat •rnd the ves:sel followerl, c1"'""i11g on the 
last quarter of the ebb with 22 fathoms. In 1861 the euirance waH reportPd tolerably good, and comp:iring 
favorably with the other bar harl1ors north of San Francisco. In June, 1862, the same ves~el lu1d off th<' bar 
severnl days, and finding no possibility of crossing, ran into Shoahrntcr bay, aud the 11arty b<'ing 11nal1le to 
lll'ocun' a pilot that could carry her into Gray's harl>or, had to work from tlie former bay. 'l'hen• \H'm only 
thr<'e days during the season wl1en w01·k could be executed on the har, and tl1P result sl10w<>il tlrnt no well
dcfined channel then existed acro~s the bar, wl1it"l1 was Yery UJlfl'('Il, hlm1iy, aud iu one place liacl ouly nine 
feet u11on it. The cbmmel was not straigl1t, as anticipated, lmt the scawm·d encl curved well to the northward· 
'l'he Coast Survey chart of thc entrance is about to be published. 

At the time of \Vhidbey's survey, under the orders of Vancouver, a bar existed off the entrance, Laving 
the following position: From J>oint Hanson, SIV. by\\'. 2 vY., 3~ miles distant, ancl from Point Brown, S1V. 
by S. t S., four miles distant. He does not give the depth of water on tl1e bm· in his chart, lmt in the 
narrative states it to be three fathom:'<. }'rom t'l1is bar tl1e cliannel was a rn:le wide, and straight to t:1(' , ncrance 
between the points, was well marked hy tlie breakers, aud had from 4 to 10 fathoms in it until uemly abreast 
of the points, where it was contracted to half a mile, and the depth increased to 14 fathom!'!. 'l'hen it 
opened suddenly to both points, with from three to six fathoms between tl1em. The course in, over thP bar 
and through mid-channel, was NE. ! X., f01· 3:1 miles to between the points, with two low sand islands in 
range on the course, and 61 miles from the bar. A narrow channel existed on either side of thc~c ishnds 
towards the Chehnlis; the southern channel having from three to four fathoms, and that on the nortl1 side 
five or six. 

1Vhidbey believed the bar to be shifting, tl1ere being a very apparent difference in the channel ht'twecn 
the timf'H of his arrival and departure, when it seemed to be wider and shoaler. A dry sand bank which , 

lay bnre near t11eir anchorage on the first cvrning. on the north side of the channel, was, at his departurn, 
entirely washed away by the violence of the sea, which had broken inecsMntly upon the shoals and bar. 

In the incfontation southeast of Point HanRon lay an island with a channel on either side, but that on 
the west was the better. lfoth led to the mouth of a sm11ll stream comiug in from the east. He also gives a 
four-fathom channd on the east side of Point Brown peninsula, and surveyed two miles up. 

In 1841, in the survey by the United States Exploring Expedition, we find no island in the middle of 
the bay, nor any east of 1,oint HanstJn, but a large one lif mih' long by half a mile wide in the middle of 
the eutrauce, and eonnect<•d hy a ehoal with Point 13rown, whilst the channel ran between the island 
and the sontlwrn point. The bar bore SIY. 2l mile;i from Point Brown, and west 2~ miles from Point 
llanBou, with a depth of about tliree fathoms. This position shows that tlre bar had moved to the N. Ly E. 
no less than two miles. According to that survey, the course for crossing the bar was to bring Point Hanson 
to bPar east and nm for it, the channel being straight. 

From a study of the map of that sun·cy, we are satisfied that the soundings were carried outward to 

the inner edge of the bar, and not across it, the lines being probably sto11pecl by tlie breake1·s. 
The foregoing examinations verify our Rtatement fo 1858, that tl1e changes are so g1·eat that the direc

t.im1R of one season for entning cannot be reliell upou for the next. \Ye lmve been off the har, but never 
;iu w a foh cliam•p fo1· entering. 
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'The Supe1·intcndent of tlH' Coast Survey has recommended to the Ligl1t-hous<' Hoard t11e placin;c: of 
buoys to mark tl1e channel, and espeeial1y of one on the ~eaward extremity of tla• ~outh ~ands, w}n,rc thf, 
water probably breaks during heffvy weather iu winter, rn much as four or fiye milt.:s off shoi·e. This buoy 
would be of great servic(• to the coasting steamern. 

In 18GO. wl1ile the surveying vcsoel was lying off tht: bar, a current running to the northward at tl1e 
rate of 11" ~ile i1er hom was diotinctly noticf·d. An experieuce of two yenrR lrns proved the ~<'t of tlw 
current along the coast to lw always to the uortl1ward. lmnwdiat<,ly off the lmrbor tl1is current strikes the 
ehb cuneut of the bay arnl deflects thtc mass of water to t.hc northward, and carriPs tl1c channl'l tl1[1t way 
\Yith the flood c·nrrcnt the mass of water srts nYcr the Routh sands. It is cstimatl'tl tliat the off-bhore 
current runs acroBS the bar at an un:ragc rate of thr<;e mill's. 

The 1mlia11s UBe a small s1,·a~h cliannd under Point Drown to avoid cro8sing thf' bar. 
Tlw peninsula tPrminatcd Ly l'oiut llanl'on i~ about thref'-quartt~r8 of a mill' in lireaclth and 3:! miles 

long, and coverl'd with fir to within half a mile of the point, which is a low sand :<pit cmliracing a ~mall 
marsh. 'l'lH' ge11eral direction of the 11eninsula is northwest, and inside of it lies Soutl< lmy, with a width 
of half a mill', aflording the safest, aud in fact the ouly safe anchorage near the entrance. ~fore than half 
of thi1:1 Lay i,,; occnpk<l hy mud tlats. To S('CUrc the bt•ft poi'ition here, bring the northcrnmo;;t h'<'es on l'oint 
Hanscm to bear S. 71° \Y., di~tant three-quarters of a mik, and auclwr in tl1c chamwl in 3~ fathoms, This 
po8it.ion plac·es tlH' YP~~el out of tlw intluencr· of the F<mth chmmel running to the Cht.:halii;. 

The anchorage under l'oiut Brown is not ouly, uncomfortable but uneafe to a n'"sel without l1eaYy 
ground tackle. At thi~ point there is no protection against tl1P full swe<•p ()f the heavy summer windc, which, 
hluwing at tinws counter tu the strong current>' in tl1e liay, c:rn'l' a n·ry di:<agrl'enhle, short ~ca. Another 
circumstance tct1ds to rcncler tliis anchon1ge unsafe: between Point Hanson am1 Eld ioland lies the middle 
sl1oal, which, being Lare at 101\• water, confines tl1e waters to a narrow rPgular chamwl; but when the tide 
rises sufficiently to coYcr this shoal the couflictiug currents cause a heaYy oYerfoll, e8pccially on the large 
tides, strong cnongh to tear a yes~el from lier anchors. This lrnppcntcl to tht: surnying brig in :\fay, lSGO. 

The 1ieninsula, tcrminatl·fl by Point Brown, is about a mile in brC'adth and ·i2 miles lo11g; its general 
direction is SE. Ly S. The bay ::;hore i:; coYered with fir. The outer slwre is the commencement of a sand 
waste, 8tretd1ing towardR the Copalis river. Between tlie timber and this waste i8 a large pond or lagoon, 
and outside that the sand is covered with coarse beach grass and stunted lupine bu~hes, and cut up with the 
tracks of bear&, cougars, wolves. elk, etc. From tl1c north end of Eld island a body of water ><1retclies into 
the sand waste parallel and 1war the OCf'an beach for Rbout a mile. Close under the bay shore of thi,; penin
mla runs a nanow crooked channel, which \Yhidb(7 surveyed for two miles, and in which he gins four 
fathoms. 

'l'Le secondary astronomical station of the Coast Survey is on the extremity of the fast land of Point 
Hanson, an<l within ten feet of tl1e mart>h. lts geographical position is: 

0 II 

Latitude ................ _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4G fi3 4S.!) north. 
Longitude... . . . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 124 06 42.3 west. 

h. m. s 
Or, in time ...............•................................ 8 15 26.8. 

The computed magnetic variation for 1662 is 20° 53' ca~t, with a yearly increase of 11• 

From Point Hanson the mouth of the Chehalis river bears N. 52° E., distant 12 miles; and tliil' course 
is the general direction of the southeast side of the bay, except the indentation forming South Lay. The 
:first bluff inside tl1e point is Stearns,* bea1'ing N. 57° E., and distant ,')~ miles. Arouncl the southwPst sidt' 
of this bluff comes John's riYer. 'Within a mile and a half of the mouth of the Chehalis tl1e Ncu.;kali'I enters, 
coming from the southeast. 

From Point :Brown Point J.'eut lies N. 39° E., clistant 4l miles, and haYing ofT it two rock~, now ~alkd 

Ned's rocks, and marked on \Vhidhry's chart. 
Brack1:nridge Mufft cornmf'Il('f'fl about three-quarters of a mile f'a~t of l'oint New, nnd t·xt<>ml~ thr<'e 

miles eastward to the low land bordering the Hoquiamts river. .From Point N°l'W the sl1on·-line mus 
nearly i;traight to tl1c Chehalis, distant eight miles, and the point of Stearns bluff lies S. 4:F E., distant 4,1: 
miles. 

.. 
O Named by the United Stntt-s Exploring Expedition, 1841. 

t Named by Whidb<'Y in 1792. 
t N11111,.,J l•y the Uuited Mate" l':xploli11µ 1•:xp•:ditio11. 1~-H. 
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To the K."N'W. of the line joining Points New ana Brown lies Kortli bay, com1isting of an immense mud 
flat, bare at low water, and having an area of 22 square miles. At the head of it lies Saddle l1ilL In the 
stretch of four miles nort11wcst of l'oint Kew arc three small etrenms, callecl tl1c Typw, Uhiuois, and llum
tolapy, emptying into N ortb bay. 'They work narrow crooked channels through the mucl flats, but at low 
water there is not suffident depth to carry a whaleboat through them. 

By measurement we find tliat more than nine-tenths of Grny'K harbor is hare at low water. I msicle of 
the entrance tl1e area of the surface of the wate1·, bounded by the fiats, bare at low tide, is only 4,! square 
miles. 'l'his will give a fair idea -0f the limited extent of the harbor. Through the fiats lying between this, 
available sparf.' and the Chehali:i run two contracted channclR. 'l'lrn northern commences at a point two 
mile~ K. 67° E. from Point Brown, is the only available one, and would require bouyi11g out for its entire 
length. .For about six milee it is thrPe-cightl1& of a mile wiac, with a depth of four fathoms. '.rl1e south 
channel commence~ just inside Point Hanson, and is very contracted and shallow. The flats arc so extensive, 
and the mud so soft in place;;, that it is impossible to reach the shore, except at high tides. This fact has 
retarded the development of the trade in lurnbe1-, although the shores arc heavily timbered. 

The trade of the bay amounts to carrying tl1e supplies needed by a few settlers, and by tlrn small mili, 
tary pot<t on the Chehalis. During seven months in -1860 this reached one lmnrlred and twenty-five tpns. 

The Chehalis rii,rr has been navigated by a &mall steamboat for 20 miles, to the mouth of the Latsop, 
which comes from the northward. This· is the head of tide-water; but enterprise would render the river 
navigable much higher. Boats have come from the bend of the Cbelialis, at the mrmth of the S kookum
chuck, nf'ar the road 1ms8ing from the Cowlitz river to 1'ugl'l."s sound. The country behind the bay 
appears low and flat, and well watered by tl1e Clwhalis and tributaries, which drain a section well timbcrecl 
and dotted with many small prairies and bottom lands. 

In the winter of 1852-'53 the brig \Villimantic was d1·iven ashore upon Eld island, having mistaken 
this for Shoalwater bay. After vainly attempting to laund1 her toward the sea she was dragged across tlrn 
island and launched on tl1e bay side. Then tl1e island was a mere bank of sand, bare at all tides, and 
covered wit11 Jogs and drift-wood. 

'l'he bay was discovered by Gray in J\Iay, 1792, and named Dulfinch harbor, after one of the owners of 
l1is vessd. He placed it in latitude 4G 0 ;'.i8' north. 

It was surveyed by Lieutenant \Yhiclhey, in the storeship Drcclalu_s, October, 1792, under the directions 
ofVanconver. He fir>"t sent in liis boats, and tl1(on cros~cd the bar in .tl1ree fathoms, with the ebb current 
ruuuing so strong that, although the ship was making nearly five knots an hour, little actual progress was 
made. Ile applied the present name, Gray's l1arbor, in compliment to its discoverer. On some old maps 
·we have found it called \Vhiabey's harbor. He named Point Hanson after the commander of the Dxdalus, 
and the northern point he called Point Brown, placing it in latitude 4G 0 li9k' north. 

'I'l1e Routl1ern point was called Point Chickedes by the United States Exploring· Expedition in 1841, and 
placed in latitude 46° 5.51 3011

; and the same name was applied to the river. 
In the first maps of the Coast Survey the southern point is termed Point Hal'rison-a cle1-ical error. 

Among the few settlers in thi~ n·gion it is called Point Arrnstrm1g. 
'l'hc name of the river is derived from the Indian tribe inhabiting the bay and river. They pronounce 

it Tch1',-lrn:-fo or 'l'~i-h::e-lis, signifying sand. 
:For January, 185!), the line ef equal magnetic 1;ariation of 21 ° east crosses the coast line in lntitude 

47° 08', and in latitude 4fi 0 58 1 it crosses the 125° ·of longitude. This line moves annually a mile and a 
l1alf to the soutl1wanl. 

COPALIS RIVER. 

We know nothing of this stream except from Sf'tt1ers who have passed it in travelling nlong the shore. 
l<'rom Point Brown the shorP-line trend~ about N .N\'T· for ten miles to the mouth of the Oopalis. The 

barren waste of Point l~rown continues alo11g thiti shore, commencing with a breadth of over one mile, stretch
ing from the ocean to a dense for~st of fir, aml growing narrower as it approaches the Oopalis, whe1·e the 
timber comes to the watcr'.1< eclge. 

This stream is about 100 yards wide, but the mouth is. almost clo1<ed by a bar. upon its banks reside 
t1H' Copalis b"ibe of Indians, from whom the river 1lerive8 its name. eLike all the streams on this coast it 
abounds in salmon, but tho~e caught here arr celebrated for t11eir richness of flavor. Their general appearance 
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is similar to those of the Columbia river, but this variety rarely exceeds two feet in length. They weigh 
from five to ten pounds. 

In or about October. 1854, there "·as discovered one mile north of the Copalis the whole stern frame of 
the pro pr lier General \Yurren, w hieh lmll 1een wrecked ou Clat"''P spit, at the mouth of the Columbia river, 
more than two years previou~ly, liaving thus been carried liy cuncnt~ at lcaft GO miles from its original 
posltlon. \Vhen the hydrogrnpl1ic survey of the entrance to the Colnmliia wns made by the Coast Surn·y 
partic8 in 1852 thi:,; wreck was found and its position deterrniued. From Cape Disappointml'nt it bore SE. 

by E. almost four miles distant, and was consequently littlto mon'. than a'milP from l'oi11t Adams. lt then 
rested on t11e north eclgC' of the Clatsop s1)it. This shows a direction of the currrnt., corroborating Yaucou
ver's account when anchored off Destruction i~land, ancl agrPPing with our expr-riPJtt'C. 

POINT GllENVILLE. 

}'rom tll(' Copalis to this point the shore runs N""-T· 1 S. about 16 miles, and con1inues low, nearly ~trnig-l1t, 
anrl bordered hy sa11d beach, which changes to shingle, di~posed in long rows parallel to tl1e coa~t. 'I'ht•He 
ridges of shingle dam the moutl1s of many small streams and form pondR, abou11cli11gin tront, mul well stockecl 
with beaver and otter, ;iccording to the aceouuts of the Indians. ThP high land also approaches much nearer" 
the beach, and forms sandstone cliffo, with rocky ledges projecting into the ocean. 

Point Grenville is a bluff, rocky promontory, stretching west.ward about a mile, and then southward 
about a quarter, fonniug a very contracted and exposecl roadstead; with tlie thrce-fatl1om curve exteudiug 
half a mile from the beach, compelling veescls, excPpt of vrry light draught, to anchor so far out that the 
point and the rocks off it afford but little protection from the northwest winds. It is useless during the 
winter rnontl1s. 'l'he point lias high hills lying hehind it, and many rockR immediately off it. 'l'wo of 
these, about 75 feet high, lie E. by S., 400 yards distant; another lies S\Y. ~ S., half a mile distant. ThiA, 
we believe, is the one that shows a large perforation through it when viewed from the southeast or 
northwC'st. It has five and s1x fathoms all around it. Others stretch along thP coast to the northwest, one 
of them showing from the south as a leg-of-mutton sail. The bluff itself is composed of fine santlstone, is 
very steep, and may be ascended by a difficult trail, which is used by the Indians. It is said to be a great 
resort for sea otters, which are hunted by the natives. 

Its approximate geographical position is: 

o I 

LRtitude ............... __ •. _ . - _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 47 20 north. 
Longitude .....•..... - ....... - ......•... - ...................... 124 14 west. 

h. m s. 

Or, in time .....• ··-·-·--··---·-····-······-············-·····- S 16 56. 
From Cape Disappointment light it l1cars N\V. by N. 2 N ., distant 62 miles, and from the cape soundings 

may be had in from l::l to 15 fathoms, three or four miles from the shore. 

This point is said to be the Punta de :M:artires of Heceta and Bodega, because in latitude 4 7° 20' seven 
of the crew of Bodega's Yessel, the Senora. were massacred by the uative8. 

It received its present name in 1792, from Vancouver, who placed it in latitude 47° 22', and describes 
as lying off it "three rocky islets, one of which, like that at Cape Lookout, is perforated." 

North of Grnnville to Cape Flattery tl1e shore is bold and rocky, with occasional short reaches of sand 
beach. The timber comes down to t11e water; moderately high Mils approech the coast, through wl1ich 
empty numerous small streams, whilst the irregular Olympus range looms up far in the interior. In winter 
these mountains arc co.vcred with snow, v.hich lies in the gorges and valleys nearly the whole Fnn11n!'r. 
lJfount Olympus is the highest peak of the range. It attains an elevation of 8,138 feet, according to 
determinations made in 1841 by the United States Exploring Expedition, which placed it in latitude 47° 45' N., 

and longitude 122° 37' 'V-
It is said to have been first seen by Perez, in 1774, wl10 placecl it in 4.7° 47' K., and called it La Sierra 

Santa Rosalia, but the account of his voyage was not published until many yc•m·s after that date, 1180:!.)' 
It was next described by :Meares, in 1788, and placed in latitude 47° IO', the error arising from itB 

bearing, and he supposing it much nearer the coa8t-line tlrnn it actually i8. In hi:; sketch it is marked 
quite close to the shore, in latitude 47° 15' N. He called it Mount Olympus, the only uamc• lJy which it is 

now known. 
In 1792 Vancouver determined its position approximately, and gave the latitude as 47° 50' N. 
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Que-ni--ittl rwcr. The mouth of this small Btream is between three and four miles NW. by W. from 
Point Grenville, and is almost closed by the shingle and gravel thrown up by the surf; there is, however, 
a contracted opening for the passage of canoes in calm weather. The closing of the entrance has so dammed 
the river as to form a small lake inside, u1ion tlte banks of which is situated a village of the Queniutls, a 
race of Indians hostile to all other tribrs. Combined with others to the northward they have ever been 
notorious for their hostility aucl villllictivcucss to the whites. Several Spanish, English, and Russian vessels 
and their crews were, in fomwr times, taken and destroyed. Hence we m'=et with the names Destruction 
Island, Isla de Dolores, Punta de l\Iartires, &c., in this immediate vicinity. The river is said to head in a 
lake at the foot of the mountains. 

'l'he name of thi~ river is usually known by the olcl settlers as Qne-noith, but the Indians are said to 
pronounce it as if spelled Q1te-ni-i"1tl, accenting the first syllable strongly, and the last so softly that many 
persons consider they l'all the1melvcs simply Que-uai. A tribe still further north is called the Qite-nait1-sath. 
The Mukkaws call it the Quin-aitl. De l\Iofras calls it "Kiniat."-(See remarks, page 377, Destruction 
island.) 

These Indians, when trnvelling by canoes along the low sandy beach south of Point Grenville, push 
·out into tl1e roller«, keep between the line of two seas that have broken, anrl pole tlie canoe through the 
surf. Thi8 peculiar mode iF ratl1cr apt to excite the fears of tho,;e ignorant of what~ canoe can be made to 
do when skilfully handled. 

:For four miles above the Qucniutl the coast trends in the same direction, N\V. by W., is composed 
of sandstone cliffe, an(! bounded by many precipitous rocks, the height and direction of which are generally 
that of the diff. In the Ooast Survey reconnaissance of 1852, one is placed 2~ miles off shore in latitmle 
47° 27', and the vessel';; track is laid down inside of it. A great many large rocky islets lie close in sl1ore 
in this vicinity, but northward the coast is nearly clear to Destruction island. It makes a slight curve 
eastward, and alternates with bold yellow cliffa and low shores. 

DESTRUCTION ISLAND. 

This iF<land iA the only one found deserving the appellation after leaving the Farallones. It is about 
150 feet high, quite flat on the top, covered with gra8s, but destitute of trees, and has high perpendicular 
sides of the same height as tl1e cliffs on the_ main. It is said that there are some remarkable perforations 
through a rock near it, but these are, uoubtless, only seen in particular <lirectious, for, in passing close to it, 
we have never noticed them. On the eastern end wcr-e formerly some rude Indian huts. In Vancouver's 
time he found two or three dwarf tree~ at either end. 

In running along the coast, 10 miles off, it is very difficult to make out this island, because, being 
witl1in lz mile of the main, it is projected against the coast cliff11 and cannot be di:>tinguished from them until 
clof'e upon it. It is narrow, but about 1! mile long in a N.N"\-V. direction, running parallel with the coast, aud 
ha" rnckR for a mile off its southern end. A reef and sand bank is represented as stretching thence W.NW. 
three miles to broken water, and from there running nearly straight to the northern end. A detailed 
examination of this locality might prove that good refuge could be had under the island during heavy 
soutlamst aml southwet>t weather. No winter 11arbor of refuge exists between Point Reyes and Ned-ah bay, 
unless this be such, in wl1ich case it is of very great importance. 

Between it and the main the sotmdiugs range from 7 to 12 fathoms, and to the northward from 10 to 14. 
The approximate geographical position of the north end is: 

Latitude ... - - - ............................•.•. _. _ .. _. _ ......•. 4°7 4'i north. 
Longitude ..... - • - ............. - ....•... _ ......•.••. _ ••• _. • • • . • 124 25 west. 

From Cape Disappointment it bears NW. by N. 84 miles. 
This island is called hla de Dolores upon old Spanish maps. It received its present name, by which 

it is only known on the coast, in 1787, from Captain Berkely, who sent a long-boat from King George's 
sound to explore as far Routh as latitude 4 7c. The crew of a smaller boat entered a sh.allow river and rowed 
up some distance, where they were attacked and murdered by the Indians. 

Jn April, 1792, while Vancouver was at anchor in 21 fathoms, 3! miles S.SW. of this island, he "had 
calms, and found a constant current, without intermission, settiug in the line of the coast to the northward." 
After passing Cape Orfo1·d he bad been regularly thus affected, and carried to the north 10 to 12' miles per 
day further than was expected. He give8 the latitude of, tl1e i8land as 470 37' north. 
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W. by N., distant 16 miles from Point Grenville, WC' discovered, in June, 1S55, a Lrmk havin:z 1!i 

fathoms upon it, with very soft mud bottom; at 21 mileR di8tancl., Ii" fathoms; and at 29 mile", 3G fathom;c; 
and three miles S.SE. of the fint position we F<truck 16~ fatl10m~. with the earne bottom. in all tlw snmHling~; 
but hacl nut time to make· an extended examination. In Arni!, lSiiG, we founcl J;') fatl10111>.; in latirn<h· 4G' 54 1 

N., longitucle 125° U:J' IV., being 16 miles broad off shon-. The soun<lin~o uf 17, lS, and lD fathomB, one 
mile from shore, woulcl indieate a greater <lepth than we obtainecl. Yancolffer has 50 fathom8 in~id<' of our 
:first soundings. 

:From Destrnction i;land .northward the shore is cornposPc1 of cliff~ which form a n·;::-ular curve t•1 a point 
bearing XIV.~ IV. from the uortl1 r•rnl of the i~laucl, ancl 11 111ile8 tli~taut: thencle tlw "hone nm~ 11earlv 
straigl;t on that course fo1· 10 miles t() two high, abrupt, aud w<·ll-markcd rocks, namling- a mil<' from shor;,, 
'l'hc outer one i~ Lohl and covereLl with tall tree,, but the imwr om• i~ bare. TlH·y arL· iu latitm1e 47° 5S', 

longitude 124° 40'. .l'll:rny othcrn, but smaller, lie inside of t11cm, and Hl fathom.' arc found do~c outside. 
Along this ;;trcteh the ~horc is irregular and bluff, with mauy high rocky islets off it. A stream 01iens 
about midway in tl1e stretch. 

In the indentation nortlrn·ard of Destruction island, and abont four miles from it, empties a small ~tream, 
which we believe is called Hooch l1y the I ndia118. 

l\Imres culls the curve of the coast, about Destruction i~lancl, "Qur:enhythc Lay," evidently a corrnpti<m 
of the Que-ni-utl, or Quc'-noith. 

FLATTERY HOCK~. 

:From the two rocks juot mentioned to Capf' FlatteTy, in 48' 2:.::', tlw cour~e is alnw>'t ':\ .>:IY., iia~sing 
through a group of high, well.marked, rocky islet~, in latitlll1c 4S" 121 X., named tlw l'lattery RockK. 

Before reaching these the coast-line curYcs about a mik east>1·ard, with a bluff shore nearly fn·c frnm rocks 
for about eight miles, when a large white rock half a mile out looms up promincutly, all(l it' distiuctly seen 
against the main laud. 

Flattery rocks extern1 Lctwt'cu two arn1 three milcc from chm<'; the outer Jr.dgr~ i~ aw:u'h with one· i;.let 
in it, and the track of the coa~t ~un-Pying ~tL•:mwr is lait1 down insidP of it, with ;;<oumliug~ in 9 to :!O 
fathoms. High abrupt timbered ic'lets lie inside, with their ocean faces nParl~· p<·rpellllieulm-, about 150 ft•!'t 
high, and sloping laudwarcl. IVl1erp destitute of trPc~, these arc con.ered with grns<', hu~hes, &e. 'l'h<i 
latitude of the rocks is 48° 121 north. 

In 1\Iarch, 1778, Cook, having been driven senwal'f1 by 11ea\7 gnks off Cnpc l'<•rpetua, mad<• thP land 
about the, liLtitulle of 4.7° :>5', arnl four lcngtw~ from shore, as he •ays, when lie was in hnp<'o of fini\ing 
a harlior to the northwan1 umlPr a small round hill which nppeart>d to be an ioLmd, but on npproachiug it he 
became alm0st convinced that the opening wa~ dosed Ly low lnnd", and beiug thus disappoi11t(•d, he named 
the point of laud to the north of it Capp .Flattery, mHl plaecd it in latitude 48° l;)' ~. On rt'cent English 
charts the cape is placed in the position of the l~lattery rock~, altl10ugh Yaucmff<'r adnpt<'<1 the present usage 
on this coast. From an examination of Cook's account, with a knowlcdg'<' of the cnn><t and thP currents 
here, we are satisfied that he was fuTtlll'r north than he cstirn:1t<'d on the morniug of :'.\larch 22, for he says 
tl1e small round hill like :rn i<'land ho1·c X. ~ E., (true,) di~tant r;ix or 8f'VPll IPagne,. while the roai't extended 
from N. to SE., (trur'.) 'l'hcsc facts conYince us that hi~ position wa5 in latitude 4TJ 50', longitude 12·1" 4G'; 

from this situation the Flattery rocks arc di,.tant seven lengnes, bearing N. 1 E., (true;) the extremity of 
Cape :Flattery bearing nearly :X., (true;) the distancP to the nmrcst point of' lan<l a littl<' morf' tl1au three 
leag\J.eS; and the coast northward of l'oint Grem·ille bearing SE., (trnr.) Tlrn point. of lnnd northward of 
the Flattery rocks was, tlierefore, hi8 Cape Flattery, and Iii~ e:<tim:ttcd latitu<h• of it ei~11t mile,; too "mall. 
Before Df'Xt day ]rn harl a very hard galt· from the S\V., aC'companied with rain, and ll\' did not Sl'<' land 
again until he rcachecl latitude 49:P· He arrived at tl1e conclusion that between 47° anll 4S 0 thl'n! cxist<·il 

no inlet, as had been as~erted. 
Ji'rnm Flattery rocks we find a high rocky coast, Lonkrt>c1 hy outlyiug roeks for rip:l1t mileR, wlH•n a low 

sand beach occurs, receiving a small stream which runs E.NE. and finally nurth, lwhiwl th<· 11wimtai11 C'on-
8tituting Cape Flattery, to within 200 yarcls of the beach in X ce-nh bay. A ri~•· of 20 or ;rn fo..t of tlic sc:1 
Would make Cape Flattery an island, extending five mileE (\V.:N\V.) l1y tlu·c(' mil<•s iu hr!'adtl1. Tlii:; ercek 
is used by the outer coast Indians duriug the prevalence of heavy winter bale~, whn1 tJi,, imr~nge out.Bide 
the cape would be impracticablP. 

From Point Grenville to Cape Flattery the hills rising from the coast are about 2,000 feet high, densely 
48 cs 
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covered with tree~, and cut 11p by innumemLle valleys. The shore i~ inha1Jiteil by numerous tribes of Indians, 
accust1n11cd to war am! Litterly liostile to the whites. 'l'h<'y are far rnpcrior to the Indians f(rnnd aloug the 
southern eon"t. 'l'lwir -vill:tf';<'S lHC hPavily stockadt"11, mul tl1c hou8PR made of cedar hoarilR, whid1 thry 
lrnn' cnt with ;';rent inrln~try from th<' tree. 'Ye havP measun,J and found some of tliese boards to be over 
1 ft,d wi'k nncl :!lJ ft'ct long; tlH' ont8iLlP edges L(•ing about an ineh thick 1rnr1 three i11chcs in the micldlr;. 
Their hom<eR art' Yny lar~r·, and partitioned off into stall6 for mch family. 'l'lw numerous streams emptying 
npon the cnat<t afford t lw111 a IH'n!r-failing supply of the finest salmon; and to obtain means of barter witl1 
white trarlcr~ t11ey fearlessly attack and capture the different species of whale on the coast. 

'I'ATOOSH 18LAND. 

Tl1i~ ida11d lies 'Y."~\"\V. lialf a milr from tl1e point of Cape Fl;ittcry. It is composed of ~mall islets 
cmmec·tpd liy rt>e1"<, i~ quit<' flat-topped, and witl1ont trec·s. 'l'lie surface is 108 feet alJOYC liigh water, and 
the sides are 1ier1w11dienlar; thP Pntir<' mass is eornposed of coan<o samhtonc conglomerate with an out
crop of hasnlt OH om' of tlw reef;;. There is n depth of two or tl1reP fret of soil up~n the top, which was 
formerly rulti,·atr·cl b:- the lnr1inn:<, who resorted here in snmmPr, ahont 1 {JO strong, :mrl had sev(·1·al hou.-e;; 

npar tlie 011ly l1oat l:1111li11g rn1 tlll' in:<icle of tl1e islaml, (1802.) A reef extends a quarter of a mile off the 
we:!t si11L• of tliP i~lanr1, mul the, "·hole Pxtent of tl1e i~lm1cl and reef is only half a mile \Y.NvY. by a third 
of a mile. llePp wnter i" found upon all "icle~. except between it and the cape, where a reef exists upon 
whicl1 it lm·ab \'t•ry hea,·ily in Lad wcatl1C'r. \Ye are informed that Arnall Ycssels have gone through wlum 
jmnnu•cl l•:y :m unfavorable wind. In so cloi11g great ri~k must have Leen incurred, as the cnrrente in the 
Yiciuity run YPry itTl'gtil:ll'ly ali(l ~troug. 

From tlie top of the island u leaning rocky rol11n111, about 7;, foet high mul onc>-third of that in diameter, 
iR ~l'''" to the southea,;twanl dose unclcr tbe face of the cape. lt is Rometimes callctl Fuca't pillar. 

TATOOSH ISLAND LlGHT-HOUSE. 

Thi" strnctnre is cr('ctcd on the higliest part of the islana, and consitit.s of u keeper's dwelling of stone, 
with a tow<>r of' Lriek, whitewashed. ri~iug n1JOYC it, and smmounted by an iron lantcrn 1miuted red, its height 
lJPing- fi() fpf'l ahon· the tup of tlw iclaml. Tiu! light was fir~t exhibited December 28, 1857, and shows 
every night, from ;:m1s<'t to suuri8<', a fi:uil 11'71ite ligh.t of the first order of Fresnel. It is elevated 162 
foet above the mPa11 Sl'll fovel, and in dear weather should be seen from a height of-

10 feet at a ai~tance of 18.2 rnill'8; 

20 fret at a distance of 19.7 mile<'; 
30 fod at a dist.mrnC' of 20.D miles; 

60 feet at a clictnncc of 2:J.5 miles; 
oo that a v('s~d from the southwarr1 will make it before being up with the Flattery rocks. 

'l'lH' gcog-m1il1ical position of tho light, as determined by tho Uoast Survey, i~: 

l,atituiJp_ - .. ____ ................................. _ .................. __ ..................... 4s 2'.3 15.5 north. 
Lougituuc - ______ . _____ . __ .. _________ .. __ . ___ . __ . __ • _ _ _ _ _ _ 124 43 50.0 we~t. 

h. m. s. 
Or, in time _____ . _ . _________ .. _____ ... _ . _ .. ______ ... ____ ... 8 18 55.3. 

J\Iagnetic variation, :!1° JG' caHt, in Angust, 1855, with a yearly incrna~e of 11 • 

The angle of visibility from tlie land southwanl, round by the weH to the extreme western vi~ible 
point of Yanconver isl:rnrl, is i:n°, ancl from tho same starting point round by the west, up the Strait of 
Juan rk :Fuea, "'G:: 0

• 

This island, with itR outlying reef, is the most western portion of the li nited States. 
The present name i$ that ginn to us by tlie Indian tribe (Muk-kaw) inhabiting the cape and outer part 

of tlie strait. Their word to cfo~ignate an island is opichuk't. 
On June 29, 1788, Meares, passing the entrance to the strait, lwve t.o off this island, was visited by the 

Indians, and sent an officer to examine it, who reported that it wa~ a "solid rock covered with little verdure, 
and surrounded by breakers in every direction." They ~1180 "saw a verv remarkable rock that wore the 
appearanee of au obeJi,.k, and stou<l at Home distance from thl' i8land." ·To this rock he gave the name 
of Pinnacle rock. Jt is the columnar leaning rock already described. He says the "island itself app-0ared 
to bf' a barren rock, almost inaccessible, and of no great extent; but the surface of it, as far as we could sec, 
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was coverecl with inhabitants, who were gazing at the sl1ip." "The chief of tlii~ spot, wl1o~t· 11auu· i~ 

'l'atooche, did u~ tlw favor of a visit, nnr1 sn RnrlPy aurl t'mbi!ldillg: a d1anu·tl'r w1· had 11ot yet seen.'' The 
IndianR evidently gave him tlic rnune of thP i8lancl, whid1 be rni;;touk for that of the d1id'. His i'ketch of 
the island and cape also includes ltock Duncan. 

Too-too-tche is tl1c Xootka name for the '"l'humlcrbiHl." The ::Uukkaws orig:inall,;· came from tl1l' 
west eoa~t of Yancrmver i"laud. 

And l1cre we may be perrnittcil to remark, that from thi8 place to CapP Lookout the descriptions of 
J\I earel3 are confirmed by our own observations. 

ROCK DUNCAN. 

This io a small, low, l1lack rock rising aho,-e the highPst tides, but always wa~hcd by the WP8lcl'n sw<·ll. 
which breakR over it. DePil water is found clo~e urouml it. From Tatoo,;h Idaud light it bears :\. 3;p "'., 
distant 2,07S yarcls, 01· more than a mile, :mc1 m;rny vessels pa:'B between them, as thte eliart ,;lww>- 25 
fathomt<; but n rock has bcC'n rPporh·d in th{• cl1arnwl, and it would bP wPll to n.-oid it until th(• doubt is 
set at rest. Yancouver'i< vessels pas,;ed bet.w0en them. Tlic rock wrts first noticed by )lr. Duncan in 
1788, arnl placed iu latitude ·18° 3·1 1 K., which Yancouver, who gave it the pre,-l'nt uam<>, considered a 
typographical error. 

During a three months' stay at ~ce-ah harbor in 1852, we tricil upon several occasions to land upon thi;,; 
rock with canoes, but could never dfoct our ohject. 

rn::::-l'TZE HOCK. 

X early a quarter of a mile off Rock Duncan, on the line from Tatoosh i:<l::tm1, Kdkt. plac<~s a rock 
having three fathoms water upon it, and to which he g;n-e thi, name. 

\Vith no wind, a heaYy swell from the Wf'f't, Pbh cm-rPnt., and proximity to tlH~f'e outlying mckR and 
islanil, a vessel's position is 1111safe, and great cautiou Elioulcl be cxerc-if'cd in llllYigating tbi8 part of the 
entrance to the Strait uf .Fuca. 

C.\l'E FLATIEUL 

This cape forms the sonthern head of tl1c entrancc of the Strait of ,J nan de Fttca; ir has a bold, wild, 
jagged Rea-faC(', about 100 feet high, mucl1 di$intl'gratPd h;, the w<:aring action of the oc1·an; ri.<es in a milt• to 
an irregular hill of 1,500 or 2,000 feel in height; is cut up 11y goqre8 aml C<JYered with a den,;c gro\l·th of fir 
and almost. impenetrable undei-brush from the edge of the cliffs to thl' Rnmmit. ThP ~hnn--linP ronncl to 
NcL!-ah bay is of the same forbidding character, borrkrcd by reefa, and having but one short ~trdch of beach 
at th<~ foot of the hills. Upon tl1is l1each is sitnated (or was in 18;J:2) Clis:'-f'et.'s villng<'- Tl1e ~onndings half 
a mile from shore are deep and irregular, reacl1ing 68 fathoms. The eurreut i·une as mud1 us tl1rce milP8 per 
l10ur, aml during the ebb Rets irregularly 1·01md the eape, Tatoosh island, ant1 Rock Duncan. \Yhcn ;;een 
from the southwestward Ca1)e Flattery looks like an island. on account of tlw valley thn'(~ or four miles 
eastward. The best position for seeing this is whrn a single rock off the ea,pe shows itself detached. }'rom 
this direction the high mountains on Vancouver's i;;land loom up ancl stret<>h far away to the northwest and 
to the cast. 

The extent of ocean shore-line from Cape Disappointment to Cape Flattery is 14S miles. 

'l'he name adopted is t1mt which Cook gave to this hcaclhnd in 177~. It has hl"m called Cape Mar
tinez by the Spanim·ds, from its aEserted discovery in 177 4 by lifortincz, pilot to Perez, who announced many 
years afterward that he remembereil to have observed a wide opening in the land between 48) and 49'-' north 
latitude. ' 

In 1788 Captain Duncan anchored on the south shore of the Strait of Juan de :Fu ca, off a Yillage called 
Claasit, or Claaset, in 48° 301

• 

On recent English charts it i~ called Cape Classet, bccauRe, in 1792. Yancouvt'r ~tat.Pd tlwt tU' t!H' name 
given by the Indians to distinguish it, but in a marginal note it is called "Ca11c Fluttery." (Sne J·<'marh rm 
page in relation to this matter-}'lattcry rock>'.) In 1S52 we found that the then h•'a<! chief of the 
:Jl.Iuk-kaws, a powerful man, ahout 40 or 45 yearn of age, callet1 himself, anil wa~ called by the tribe, Clhtsect', 

but we could not ascertain whether this was an hereditary title. 

On the western coast it is uuiversally known as Cape }'lattcry. 
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It wae near this cape that a .Japaneec junk was wrecked in 1833, accounts ofwliich will be found in 
J3elclier'~ narrative, and in that of the U niwd States Exploring Expedition. See also Schoolcraft's Indian 
Tribes of thL• r uitL•d .State". page 21 'l. This wr<'ck. with that at Clatrnp T'oint and others found at sea, showB 
strongly the direction of tlie 11rcrniliug winds and currents off shore. 

BANK OFF CAPE FLATTERY. 

At tlll' f'ntmnce to the Strait of .Juan d<' Jl'uca, l[i miles, by estimation, "\'\'.K\.Y. from Cape Flattery, we 
have been infonm·d tliat a lmllk L·xists having 18 fathom:; upon it, and, morPover, that during a calm om; 
informant fisher] npou it from his -vessel. anJ caught a large number of codfish. His attention was called to it 
by a number of canoes fiehing. "'Lile we were cncarnperl in KeL'-ah bay, in l8;'i2, the Indians frequently 
went out upon 8onie bank off the strait to fi~l1 for cod, lmt WI' looked upon their as~PTtions with distrust, and 
beliend tlHJ- caught the fish im•ide of the strait. Each season in passing, as we wi~hcJ incidentally to seek 
for thiB hank, wP encountered southcai:'t gales, wl1ich rendered the examination impracticable. 

STRAIT OF .JUAN DE FUCA. 

The entrance to this ~trait from the Pacific lies between Cape Ji'lattery and Cupe Bonilla, on Vancouver 
island, which forms thr· northern shore. Its width is about 14 miles, and the bearing from Flattery to 
Bonilla ::\IY. ~ :X. From this line the strait runs cast for 40 miles, with a uniform width of 11 miles. lt 
gradually contracts to 8 rn'ilel' hetweeu Beachy Head on the 11ortb and Striped Peak on the :South; changes 
its direetio11 to l:~. hy ::\. ~ X. for 16 mile~; then expands to the northward, attaining a wi1lth of l 8 to 20 

miles, and divides into two ship clmnnels, the Canal de Haro nnd llosario strait, learling through the Arclii
pelugo de Haro northward to tlie (;u!f of Gcmgia. It i.< terminaterl on the east by \Vhidbey island; at the 
southea~t it passes into Arlmiralty inltt, aud is boundul on the wuth by the main land of \.Vashington 
Territory, which forms the emin· oouthc:rn shore of tlw strnit. From the ocean to "\Yhidbcy i~land ~he mid
ehannel distance is 84 mile~. Tlw dq1th of water throug·hont tlice strait i~ remarkably great, no bottom beiug 
found in its ch,Ppest parts with 150 fathoms of line. It is tlie main artery for the waters of ~\rlmfralty inlet, 
l'ugrt's rnnnrl, l'osscssion sound, Hood'~ canal, Canal de Haro, Rosario strait, Bellingham bay, and the vast 
Gulf of Georgia, extending between Yancouve1· island and British Columbi11 for 120 miles, with an average 
width of 20. I ts currents run with an average velocity of not less tlian three miles per hour, and off the Race 
islarnl and Beachy Head over six mile~ an hour. I !8 shon,,; are bold, aLrupt, and covered with a heavy growth 
of varied timber and dense unrlcrhrusl1. On the north the mountains rise rapidly from the water, and many 
attain an elevation of not less than G,000 or 7,000 foet. '.l'hese arc covered with fir to their summits. On 
the south, for :>0 miles from the entrance, the shore is bounded by hills of 2,000 foct height, backed by the 
jagged Olympus range of 8,200 feet. :For the next 50 miles the ~l10rc is generally a steep cliff, from 50 to 
200 foret l1ig-!1, with a flat country extencling nearly to the foot-bi;ls of Olympus, au<l stretching further south 
as wc move eastward. On the cast the face of \.\'hidbcy island is YCTY steep; it is about 250 foct hi1d1, and 
appean Hat, as ilocs the whole country eastward to the sharp-cut outline of the Cascade range, stretching its 
SL~rrateJ ridge northward, where the snow-peak of .i\Iount Baker"' is distinctly seen, ancl to the 8out1ward, 
wherP tl1e liiglieor peak of )lount Itaiuier"' attracts the eye. 

Humboldt calls this l\Iount Uegnicr, depending upon the narrative of J<'rcmont, who saw it in aetive 
operation, Xovember 13, !Sn. \Ve Lelieve it is over 15,000 feet in height. 

At the tinw of our first vi,it the southern shore of the strait was inhabited by large numbers of Indians, 
living in l1cavily stockaderl villages. They were tolernLly expert in the use of fire-arms, of which they seemed 
to have a good supply. Tlu·y lived mo;itly hy fishing, but raised a fair sup11ly of remarkably good potatoes 
from the stock seed of the Hudson Day Company. 

l>uring dry snrnmer..i the Imlian~ and settlers set fire to the forests in every direction, and the country 
soon becomes enveloped in a vast smoke that lasts for two or three months. At such times it is frequently 
impossible to make out the shore at lrnlf a mile distance. The strong westerly win-ls coming up the strait 
disperse it for awhile, but only to fan the fires and give them renewed force and activity. 

In summer the prevailing wiuJ draws into the strait, increasing towards evening, and frequently blowing 
a ten-knot breeze before midnight; but unless the wind is strong outside little is felt in the strait, and 

"'Na.med by Vancouver, 1792. 
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very frequently vessel,;; are a week from Cape Flatt<'ry to Admiralty inlet, or rirc rersa. In winter tlw 
southeast winds draw clircctJy out, anU create a Ycry heavy CfORi' Rea (,ff the entranC(', thP grc•at ~nnthwel'( SWtJl 

meeting that rolling out. In such caRes trading vcsKd:; try to g-ain X (·e-ah 1ny or S,rn ,Juan liar Lor, aud 
remain at andwr until tlu~ wilHl diaug<·s. In hl'ating in or 011t H!SSl'b may ruu as clm;e UllUfl' dther "horc 
as wind and currents warrant, as no hidden dangers have lJcen found half >L mile off shon, cxcq1t at the weot 
i;ide of the tlmall indentation called Crescent bay, near Striped Pe>tk, 44 miles iusi<le of R"ck Duncan. 

At the entrance the currents ac(1uire, duriug th<: "larg(' tide;" of each <lay, a velocity of fonr miles per 
hour, and after strong uort11we8t winds, a very Lnge, sl10rt, but regular ~wdl io encnuutPred west of Xe1:.ah 
bay clut"ing the ebb current. If the. wino iH light, ancl no ~teerngc way on the ves~c·l, the feP!iug i~ <lt·citledly 
disagreeable, especially as the current seems c >Ustautly to set clo~e around Roek Duncan and Tatoosh island, 
If a vessel falls into the trough of tl1is swell she i;-; bound to fetd1 away w1m:tl1 ing. 

Settlers are gradually advancing from Puget'" sounc1 an<l Admiralty inlet along the strait weHward, and 
are destined to meet those coming up the coast from Gray's harhor aud Shnal water bay. 

1Y ashington 'l'crritory lms a dirrnite excelled only by that of California. "-e know not wltt•re to point 
to such a ramification of inland rnwigation, ,;avu in the British posscssio118 to the northward. For depth of 
water, boldue,;s of approaches, freedom from hidden dangers, aml tlH· imrn<'asuraLle sea of gigrmtic timLer 
coming down to the V<'ry shores, these waters arc un:<urpasscd, unapproaclmhlc. 

The Strait of Juan de Fnca. was <liscovcred Ly tlw loug- lrnat of the Imperial Eagle, under the command 
of llerkely, in 1787. 

In June, 1788, it was cxami1w<l. Ly ~Iean•f', in tlw Fdice, l1F having ol1tained information of ito existence 
from Dcrkely. At the entrauec it "a11peared to he l:! or 14 leagm:s 1roac1. Yrom the mast-head it wa_-; 
observe<l to stretch to the E. by X., and a clear unl1oundcd lrorizo11 was Been in that dirPetiou n~ far as the 
eye could reach." He frequently sounded, "but could procure no bottom with 100 fathornf' of line." Ile 
afterwnrds scut a party to explore the strait, wl10 went up about 50 miles, <lctenuining the lmrLor of San 
J nan. He fir,;t applh:<l the uame "John <le Fuca" to the ~trait. 

After the expedition of 177;, 8everal Spaui~h t•xpetlitions were fitted out for explorntio11 in tlJCse lutitudei', 
but we are not sufficiently acqmtintecl with their r~snlt8 to state their claims and merits. Haro was in the 
Btrait in l 780, Quimper in 1790, Eliza in 1791, and Galiano and Yahlcz in 17\)2. 

Gray entered the strait in 17U2, penctratcc1 50 miles in an E.SE. direction, and found the pas~agf' five 
leagues wide. He gives the latitmlc of Tatuosh islallt1, or Cape Flattery, 48' 24'. The extract,; from his 
log-book, stating particulars of this and the Columbia rin:r cxploratio11, were not made pulJlic until ltHG. 
l\lost of Gray's latitudes, Jistauces, aud courses, are good an<l trm<twort11y. 

Vancouver entered the strait in 1792, and gave to the world the first dctailc<l aml authentic nccouut of it. 

THE SOUTHERN SHORE 01<-. THE STRAIT OF JUAN DE FUCA. 

NEE-AH BAY. 

Koitlah l'uint, the western liounclary of this bay, is four miles E. Ly X. !j X. from the Eght-housc on 
Tatoosh island. From Cape Flattery the shore is nearly straight, liigh, and ruggeil, Lacked by hilb almut 
1,500 or 2,000 feet high, and covered with timber. Deep wnter is found within a third of a mile of thP bluflf:, 
and at a distance nf half a mile, a depth of 20 fathoms is obtained. "'ithin a mile of Koitlah Point was a 
large village of the 1\iukkaws, (1852.) 

'l'he bay is about a mile and a quarter long S.SE., and the same in width at the entrance. The western 
Bide is high, precipitous, and bordered by craggy outcropping rocks 300 or 400 yards from t11e Rhnre. The 
three-fathom line ranges about 600 yar<l~ from the foot of the bluff. The general clircction of thi~ side i,i 
SE. for one mile, when tlie hill:; suddenly cease, anc1 a low slrnre, with sand beach backed by woorh, cm-Yes 
gradually to the NE. by E. for a mile and a quarter to Ba-ad-dah }>oint, formed by a spur of the hill:'. 

'l'he cast side of the bay is formed by 1Vaaddah island, the northern Pllfl of which Jiee 1~ milt• from 
Roitlah E. by N. ! N. This island is a narrow, high ridg{', about ~iiO yardF wide, and half a mile long. 

covered with trees, and haviug a direction SE. ::!; E., pointing towarcl Ba-ad-dah Point, arnl prc:0cnting tlic 
appearance of a continuation of that spur, but separated from it by a four-fathom channel 500 yards wide. 
Off the southwest part rocks extend for 250 yards, and the three-fatl10m line is 600 yards cli~tant. Along 
the sand beach the three-fathom line is within 200 yards of the shore, the de11th increasing to seven fathoms, 
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then decreasing to five in the middle of the bay, and again increasing to ten on the outer line of the bay. 
Much kf>IJI ah<;nnrls in thiH harbor, eYcn iu tfocp water, the lower and thinnest portion being used by the 
Indians for fi~hing-lines. \Yhen coiled away and dry they break lilrn grass, but soaking tltelli in salt water 
renews their elasticity awl strength. 

'I'hP best anc110rage iB in the Bou th part of the bay, in about five fathom~, being then off the small stream 
which comes in at the ea.-;tern foot of the hilk No dirnctinn can be given about anchoring off any :particular 
village, aE< the Indian~ change their location so frequently; but near this stnmm will generally he found some 
houseB, with an almndance of fresh water. During southerly weather littie swell is folt here, and the wind 
can do no harm; but when a large westerly swell is coming up the strait it i·mtche~ here, and a vessel roll~ 
uncomfortably unles5 she ride~ head w it. 

'l'hc low. ground abreast of the anchorage, arul but two or three hundred yarils from the beach, is the Jiead 
of a sm;tl! stream that runs through the low prairie lands behind Cape :Flattery, and empties into Nisco bay 
south of the cap,,, ucar a winter village of the :\Inkkaw;;, called \Va-atch. This stream is fretprcntly used by 
them in winter, when tlwy cannot take their canoes outsicle the cape. 

The primary astronomical station of tl1e Coast Survey was ju8t back of tlw beach, about 400 yards cast 
of th" small stream before referred to. l'rom the N,V. end of \Yaaddah island it beam S. by \V. :! vV., 
distant q mile. Its geogra1ihical position is: 

0 

Latitude. . . . . . . ...................•....•. _ . . . . . . . . . . . . . . . . 4S 21 48.S north. 
Lougitucle. ___ .... _. _______ .. _ .... _. __ . _ ....... ___ ... __ . __ . 124 37 12.0 wcM. 

h. m. s. 

Or, in time .. _ ......•.... _ ...........•....•. - ...•.•....... _ 8 18 28.S. 

:ilfogne6c variation 21° 30' east, in August, 1852, with a yearly increase of l'. 
8oon aftPr occupying this station tlw Indians dug np and dei'troyed all the marks fixed to recover it, 

under the belief that evil s1iirits were lmried with them. 
Tides.-'l'lw corrected estahli>hment, or mean interval between tlrn time of the moon's transit and thio 

time of l1igh water, is XIl/t. XXXIllm. The mean rise and fall of tides is li.G feet; of epring tides, 7.4 
feet; and of neap r.i<les 4.8 feet. The mean duration of the flood is 61;. 20m., and of the ebb Gh. 06m. The 
average diffen;ncc l.Jctwcen the corrected establishments of the a. m. and p. Ill. tides of tl1e same day is llt· 
1 Sm. for high water, and Iii. 02m. for low water. The differences when the moon's declination is greatest are 
2h. 20m. and lli,. 56m., respectively. The average difference in height of those two tide~ i~ L 7 foot for the 
high waters, and 3.5 feet for the low waters. "'Vhcn the moon's declination if' greatest those differences are 
2.S fret and 5.0 feet, respectively. The avernge <lifterence of the higher l1igh and lowei· low waters of the 
~ame day i3 f>.2 feet, an<l when the moon's declination is greatest, 9.5 feet. The l1igher high watm in the 
twenty-four hours occurs about llh. 54m. after the moon's upper transit, (southiug,) when the moon's 
tleclination is north, and about 32m. before, when south. The lower low water occnrs about 7k. after the 
l1igher high water. The greatest obeernd difference bet.ween two low waters of one <lay was Ci.O feet, and 
tlw greatc,;t .liff.,rence Letw<'en tlrn higher high and lower low waters of one day was 12.0 feet. 

To find the times of bigl1 and low waters, first compute them for Astoria, and from the numbers thus 
obtainPrl ~uh tract 9 minutes for N cfj-ah bay. 

Thi,; lmy wa~ known aB J>ovPrty cove by the early fur traden; on the coast; next as Port Nuficz Guona, 
by Quiroper, in l7DO. In 1792 the S:pauiard8, then establishing themselves at Nootka sound, attempted to 
found a colony hen.', alll1 as late aH 18·i7 bricks were found near the small stream abreast of the anchorage. 
We searched for vestiges of the settlement so late as 1852, but found nothing. In 1860 a brick was dug up 
from the deptl1 of t 'rn feet, ou the site pointed out by the Indians. Vaucouver noted the indentation of the 
coast here in 1792. It was next called "Scarborough harbor," by the United States Exploring Expedition 
in 1841. The Indian name is that now adopted, and the only one by which it is known on the coast. 

In 1852, the :ilfukkawil abont Flattr>ry could muster 300 or 400 warriors, mostly amred with muskets 
and kniYes. They liad several large stockaded villages and hundreds of canoes. 'Ve have counted over 
70 at one time fishing for salmon in the bay. They were brave and fearless; made voyages to Nitinat, 
Clayoquot, and X ootka sounds, and pursued the whale and black fish successfully. In three months they 
sold over 7,500 gallons of oil to the traders. They maintain trade with the Indians on the west of Van· 
couver, forcing them to dispose of their oil and skins to themselves directly, and not to the traders. By 
this means they make a large profit as intermediate traders. They estimate their wP.alth by the number of 
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slaveR and blanketR, and the quantity of oil, they possess. In tlie fall of 18.'i2 tlw rnrnll-pox waR intrndmnl 
among them, and nearly swept off t11c tribe, more than two-thirds falling victims to the di~easl·-amo11g 
them tlw 11rinci1ial ch id", Clis~eet', and the s£'coml chief, }'lattl'ry Jack. 

Two miles eact of Waaddah ioland, and within the limits nf the kelp. iR a rnck l liO fr<'t l1if'h, called 
Sail mck by thl' l~nitcrl States ExploriI1g Expedition, and hy I~dld, Klaholoh, (~eak) 'l'he 111dian name 
is Sadok. Behind it enters a small stream called the Oklw on the Admiralty chart~, lmt this i~ not the 
Indian name. 

CALLAM BAY." 

From the eastern point of :Ke<'.-ah Lay to SelwM Poi11t,* the wcskrn part of Callam lm:·. the course is 
E. ~ S., and distance l 3z milcB. The shore-line b nearly 8traight, Lluff, mul bord<'rt,d liy rnek~, "·irh au 
occmiioual sh·etch of sanlly Leach. One mile off shore the average dq,th of water is :!O fathom:-;. The \my 
fa at the wef'tcm tcrmiuat.ion of a high, bold, wooded ridge, running paralld to the ~hore, with an nlmo>t 
1ieqrnndicular water faeP, and falling mn1y rapidly inbhore. This ca;;ily recognized rirlgc ii' about 1,000 
foet liigh aud HlYell mil('~ long. The W('Rkrn extremity lief' E. ~· S. from \Yaaddal1 bl:md, if' distant 16 mih'f', 
nnd called S"ip Puint; * the eaf'tcrn is de;;ignated I'dlar Point.* TliP \Yidtli of the bay from Stckou Point 
to Slip Point if' two miles, :mil the bearing E. by::\. 1 X. Outsidt the:'e limit:" 15 fathoms wat<'r may Le 
~trnck. The form nf the bay if' nParly ~emicircular, and the depth of the e\UY<: iwarly a mile, with six 
fathoms about the mit1dle. Into it empties a snmll stream from tl1r' P.nutl1e:wt, liadug low lall(l 011 its eastern 
ioiJe, and a 8mal1 i·i:;e on the w<:st. Sorn<' sunken rock~ are mid lo lil' off Slip Point. 

The water aloug the face of the ridgl' is very deq1, auJ the bottom rncky nm1 irrq.?;ulm·. .AlJnut hnlf 
way alo11g it is the entr::mce to a vein of liguilC', wliid1 ha~ l1Pl'n workl'rl, lmt it is 110t fit for sll':uuohip 

consumpti,m. Off thit< miuc, at a distance of a cable's length, n depth of 35 fathoms i:0 found, with a swell 
upon the rocks sufficient to de~troy any boat loading tla~re. Tlie so-calle1l coal is vny easily broken, and 
crumbles by r·xposnrc to the weather .. ,Ye saw it fairly tried upon a steitmcr, and it did not answ<T. An 
analysis of some of the Lest specimens yil'l<led GS per cent. of carbon, aut1 we judge it to be lJitnmcn. The 

geological formation of the whole r(•gion is oppo~ed to the existence nf coal. A.mnng the bituminous shales 
we searclwd in vain for any specimPHS of fo~sil impn;ssio1i,1. 

Pillar Point i~ nearly .E. ~ S. from the north ewl of 'Yaadtlnh i~Lrnrl, anrl c1istnut 23 miles. lts 
latitude is 48" 13' 1'\. The peak is dightly separatecl from the main ric1ge Ly a tlcpressi,m. From this 
point the shore trenc1s S.SE. about a mile, and Teceivef' a stream comi11g from the \Yestwanl, ealleu Cunel 
ri,,er." An lndiau village exists liere. 'l'he Indian name of the stream i~ l'i:;l1t-f't. 

J<'rom Pillar l'oint the next prominent object is a woDded hill called Striped Peuk," l1<•nring E. liy ::\., 
and distant 17 miles. The shore retr<!ats to thP southwan1 of tl1is line about thr<'e miko, h1n-iug al ternatc 
bluff and low Rhore8, with many little 8treams opening upon tlwm, and at the di:;t:rn<"e of 11 or 12 miles 
from Pillar Point, Low Point• makes out at the mnuth of a stream callec1 the Lyre. t Jl,,<"k,- ahouncl doee 
along tl1e shore. 'l'lw kelp generally externh out to fiw fotlioms, a11<1 tlw nrerage drpth of water, a mile 
off, is 10 fathom~. One mile Lefore rcacl1i11g the we8tern p:ut of Stripetl J',.ak b n rnuken rod", upon which 
the s•m breaks at low watPr. A slif!l1t indl'ntatio11 of the ~horc h('rC ha" n·e1·in·rl thr' lllllll(' of Crcsn·nt bay.* 

Stri1)ed Peak is scTeral lrnut1red feet bigl1, nnd woo<lt·<l, mul was c1nubtle'~ narne<l from a Wl·ll-marb•d 
line upon its water sidr, occasioned l1y a land slide from it8 sn1111nit. This mark is Leiug rapidly obliterated 
hy the growth of vegetation. The base of the hill townrds thL' water presPnts a straight linP, ruuniug 

E. by N. for three miles, with dPep water off it. 
Fresliwafrr bay. *-The eastern part of Striped Peak, with several rocks ·off it, is called Ob"ervatory 

Point on the Admiralt.v cliarts, aud forms the western boundary of Fresbwater bay. Till' easlt•rn side is 
the low delta called Angelos I'oint, at the moutl1 of the river Elwha, and the line joiniug the two rmis 
E. hy N. i N. three miles acrnRs. Inside of this line the ctPpth of the curve is nhout 1} mih>, with w11t<"r 

ranging from lu fathoms to four or five clow iushorc. The western shore of tlw l1ay i~ hlnft tli" "11stern 

ow, with bluff in the rear. 'The waters of the Elwha brin~ down such qu:u1titir~8 of farth rhnt we find! 
only 10 fathoms water at a distance of three-quarters of a mile off its 111011111. 

"J<:ngli>h Admiralty chnrt, 1847. 
t Engli•h AdUJiralty cha1t, 1847. The Indian n11rue of this riH'I is Kw1d1a·tni•h. 
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PORT ANGELE~, OR FALSE DU}<GEXES'l. 

Four mik~ e<H't of the Elwha commenct~t' a long, low, YNY narrow sand spit, stretcliing out from the bluff in 
a general B.XE. direction for three milc>s, to the point called Edi::: Hook,"' wl1ich lies 1 ~ mile off the main 
shor<;, tlms. forming an excellent and extensi;·e lrnrbor, with deep water of 25 to 30 fathomH, sandy bottum, 
clos<> uuder tlw illsi<lc of the sand t-pit, almost to die head of the Lay. 'Through the centre of the bay we 
found a line of 15 fathoms, sticky bottom, a1111 between that aud tlw m:lin it shoals very regularly with the 
same kind of bottom. Oa the outside of the spit very dllep water is found close to it, anil the Hook may b,e 
i·mrndcrl within a cable's length in 25 fathoms. In the indentation betweeu Angelos Point and the head of 
the bay the water is shoal, 10 fathoms being fouur] two miles from shore. 

'l'he Hook is l~[)Vl'rl'tl with coar:-;c grnss, and in many places with driftwood, showing that the RCa some
timcR w:tshe~ over it. Alth:mgh it lies well out of the line of vess<..!ls bound either in or out of the strait, it 
would be alh·isahk to mark it with large, eilsily-rccognizecl beacons, or to plant trees along part of it, as it 
cannot now be distingui,-hPcl, en;n in g11ou weather, until a vessel is close upon it. From the middle of the 
strait it cannot be made out unle;;R the appearance of the bluff beyond is known. At tlw lwad of the bay 
is a large salt-water lagoon. Fresh water is found ou the sonth shore iu several places, but the extensive 
flats render it hard to obtaiu. The bluff, 70 feet higl1, eorneR directly to the high-water Jim\, and is coverc d 
with trees. Three Indian villrigPR of the Clallums t exiBted on its shores in 1852, when a secorulmy 
astronomical station of the Coast Survey was established near tho ludian grnvPyard at the head of the 
harbor. Its geographical position is: 

0 ,, 

LrititndP ................... - ..... - . . • . . . . . . • • . . . . • • . . . . . . 48 07 52.0 north. 
Longitude .... _ ....... - - .............. , ... , ..... , .•.•...... 123 27 21 west. 

h. m. s. 

Or, in time ..... - .. _ ..............•.....•.....•.• _... . . . . . 8 13 49.4. 

:From this station the extremity of Ediz Hook lwnrs N:E. Ly E., distant 2: miles. 
The bay wa~ £rst discoYered by 1 he Spaniard,,, arnl by them made known to Vancouver in l 792. We 

first heard of the name, False Dun~eness, in 1852, when at Uape .Flattery, from trader,.; there. Tlrn United 
States cu,:tom-hou~e for this cli~trict was locatecl here in ISG2. On the 16th of December, 1663, tlie 
village and custom-hnl1sc werf' destroyed by a torrent of water bursting from a gorge behind the town, where 
an accurnulatiou of fal1en timber !tad tlamnwd up the waters. .A preliminary clwrt of },abe Dungcness 
was publi,;hed by the Coast SurvPy in 1853, and a second edition in 1856. 

Coal of fair quality is reported to have been found within three miles of the harbor. 

NEW DUNGENESS BAY. 

The shore from Point Angelos grad1rnlly curves to the nort.lieast, and about eight or nine miles from 
Ediz Hook another long, low, narrow sarnl spit, coven•d with grass, leaves the bluff shore ancl l"tretches in a 
general ~.XE. direction for 3} mile~, forming the northwestern shore of the roadstead of N cw Dungene~s. 
On the in·dd(~, on<>. mile from the ea~tern extremity, another narrow sand spit m;1kes 1! mile southward 
towards the m:tin shore, forming a large inner Bhcml l>:iy, with a narrow opening, through which the water 
passes, a8 over a ra11id at low tide. Abrea'lt of this point is a small stream, affording au abundance of freRh 
water but hoats rnu~t nhtain thr;ir supply at low tirle, and come out when t1w tirle has sufficiently risen. The 
western Hide of thi" ~tream is a bluff 60 feet liigh, and upon it is a large village of the Clallums. The 
eastern shore of the stream i~ low, swampy, aml covered with trees and bmsh. It forms the southern or 
main sl10re of the road~tcad, and off it lie extensive mud flats, which are bare at low water for five-eighths 
of a mile, aud run a" far a" 'Ym;hington, or Budd's harbor. Shoal water exists some distance outside of 
these flat~. A lwut 20 fathoms am found a quarter of a mile south of the I.ight-house Point, the depth 
regularly decreasing across the bay, with a soft, terwciouR, muddy Lot.tom. The usnal and best anchorage 
js to bring the ligl1t-hou13c to L<:ar about K. hy E. ~ }<;., l1alf a mile distant, when 10 fathoms arc found one 

c Engli"h .Admiralty clrnrt of 1847; Kediz on that of 1859. 

t The tribes now generally but erroneC>\1'ly known by this name call t.hemselves the Ni:is-klai-yum; they occupy th 
Americfln sirle nf the strnit from the o·ke·ho, 13 mile• from Nee-ah bay. Theil' congeners are the T'•iik and Si'tgh-us on 
part of the Vancouver side. 



 

THE UNITED STATES COAST SURVEY. 385 

tl1ird of a mile, broad off the beach. \Vith the light-house bearing N\\". by N. tbrec--quartcrs of a mile 
distant, the same depth and Lottom are found. The nearest shore will bear south J 1_ mik, and the mud fiat 
thrt'.e-quarters of a mile ih the same ilirection. A south('ast wind drawing out of tlie strait blow& dirutly 
into this harbor, but the bottom will hold any n·seel with good ground taekh,, The only difficulty will l.c 
to get the anchor~ out of the mud after ridi11µ; a couple of days to a gale. Iu the last po~itioH a vessel l'<lll 

rei1dily get under way anil dear tl1c point. 
'l'his point i,; so low that vessels l1ouud i11 or out, brfore the ('!'Pelion of the light-hon~<,, were upoH it 

before they were aware of their danger. Several had run a"lwre on the out~ide Leach, and in 185;), while 
we were anchon'd clo~e in, with the weather thick and hazy, a vessel frnm Admiralty inlet had Leen set 
out of her course by t11c currents, and came driving in with etudding-sail8 out, aud only saw her mistake and 
danger when the black hull of our vessel attrnctcd her attention. 

A shoal with :r,! fathoms makes out from tllC end of the point for half a mile, and a heavy tille-rip runs 
over it at the cl1ange of the currents. 

A l1ydrographic sketch of New Duugencss was issued from the Coast. Survey office in 18.'lG. 

LIGHT-HOUSE AT NEW Dl:NGENESS. 

The structure is about one-sixth of a mih• from the outer end of the point. and consists of a keeper'>' 
dwelling of stone, with a tower nf bt·ick; tho uppr1· half b<,ing a dark lead color, tho lower half white. The 
tower is surmounted by an iron lantern painteU. red; the entire Leight being 92 foet, and its elevation 
above the mean sea-level 100 feet. 

The light was first exhibited December 14. 18.57, arnl Rhows PV<'l'J uigl1t, from c-un"!'l 1.o Ennrise, a 
fixed wllllc l1~<{ltt of the thiru ordc1· of Fn·wel. It shoulu lie seen from a 14eight of:--

10 feet at a tfo•tance of l .5 mile~. 

20 feet at a distance of lG} miles. 
30 fec.t. at a distance of 17 ~ miles. 
It~ geographical position, as determined by the Coast Survey, i~: 

Latitude .......................•.•..••......•............. 
Longitude .....•..................•.................•...... 

Or, in time .......................•........................ 

4t! 
123 

h 
s 

Magnetic variation, :21° 431 east, in August, 1856, with a .'-·eady increase of 11
• 

From it we have the following bearings and distances : 
Striped Peak, SW. by ·w. ~ \''{., distant 21 miles. 
Race Itocks light-house west, diRtant 18 miles. 
Esquimalt H~rbor light-house, N. 66() vV. 20 miles. 
Victoria harbor, NW. by W. i W., distant 17 ~ miles. 
_Smith's Island light-house, N. :n ° E .• distant 13z miles. 
Point Wilson, E. by N., distant 14l miles. 
Admiralty Head light-house, S. 73° W., 17tr miles. 

10 
06 
m. 
12 

II 

58.~) 1101·th. 
07 west. 

s. 
2-l.J. 

Fog-bell at New Dungeness.-Upon the outer extremity of the point :t fog-bell of 1,100 pounds weight 
h:ts been placed, and is sounded every ten seconds during foggy or other thick weather day and night. 
"'.rhe striking machinery is in a frame building, with the front open to receive the bell, painted black, raised 
30 feet auove the ground on an open structure, whitewashecl." 

Tides.-The approximate corrected establisl1ment is IIIh. Ulm., and the approximate mean rise and 
fall of tides ,5 .0 feet. 

Our experience in these waterR suggests that the light-house building 8hould be painter! hbck, or a 
color most readily made out in foggy or smoky weather. Several years since we urged the adrn11tng-e of 
planting trees along the spit to afford large dark masses, that a lookout might sec the danger before beiug 
upon it. A few scttl('rs arc now located about the bay. 

This harbor was first examined and made known by Vancouver, who applied the present name in 1792. 
It i~ known by no other. 

Eastward of Dungeness the shore is indented by Washington harbor, Port Discovery, and A<lmiralty 
inlet, the northwest point of the entrance to which is Point "''Uson. 

.. 49 cs 
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WASHINGTON, on BDDD'S BARBOR. 

From New Dnngeness roadstead to the entrance to this harbor the immediate E110re is low, flnt, covcrPd 
with trees, a11d bordered bv ;in extensive mud flat; but behind it, at a very short distance, rises a level 
p1ateau. The bluff at the NE. 1rni11t of tl1c harbor is seen from llungeness l'oint. 'l'he entraucc to the 
lmrho1· is nearly do><Pd hy a low sanr1 spit st1·('(cl1ing acrnss it from the cast, almost to the western part, 
where a narrow cham1el way exists having two fathoms through it. This cannot be seen from DungeueEs 
Point, which is G~ miles N \Y., on account of the outward curvin1t of the intermeJiate ~hore. Inside of tl~c 
l1adrnr WC found 17 fathoms. Its width is a little onr a mile, and regular, its length about three miles, ana 
the genernl direction SE. by S. One mile outside of the Rand spit a depth of 10 :mJ 12 fathoms exi8t~· 

deepening: rnpidly to 30 and 35, with a hottom of stiff mud. 
'.l'his harbor was surveyed first by the L"nitcd States Exploring Expedition, and called Budd's harbor; 

but there being a sheet of water in I'ugl't'8 sound bearing a similar name, we have adopted Kellctt's appel
lation. The Indian name of the bay is S'quim, by which it is generally known to the settlers. 

• Qnimper in 1790 explored the liarbors in this vicinity, as did Galiano anJ Valdes in 1791. 

P}tQTJ<;cno.-; ISLAND. 

The western extremity of this island lies E. lf S., distant 7z miles from Dungeness light-house, aud 
externls Iii mile NE. :! E., licing narrow, curved outward to the strait., and having a low point at each end, 
witl1 shoal water stretcbing from the western. Its sides are very steep, and about 200 fee.t l1igh, the sea.ward 
part eovcn•d with timber, arnl that toward8 l'ort Di;.;eovery undulating mal covneil with fern. It lies two 
miks directly off (~W-.) the: entrance to Port Discovc1·y. On th{' inside is found very deep water, but upon 
the outside a line of kelp, aLout frnlf a mile out, marks the four-fathom curve, and from thi8 a bank runs ou'.j 
N .. t-nV. for three miles, having from live to fifteen fatlJoruB upon it, with a shoal spot of three and four fathoms 
two miles from the itland. It affor<lB a good :mchoragc, with light airs and strong adverse currents. The 
bottom i,; irrq;-ular aud falls off Rnddenly. This shoal has been narned the Dallas bank by the United States 
Coast Survey. 

This i;,;ian<l, with Port Angeles aud Kew Dungeucs~, afford the first exam11les of tlw peculiar feature of 
lo>r, sandy, and gravelly points covcn'd with coarse grass and bushes, making out from the high cliffs, wbcre 
the tendency of strong currents wonk! Eeem to be to cut them off. 

It was called Protection island by Yancouver in 1792, and on account of its position in relation to Port 
Discovery iR Ycry aptly named. 

POHT DlSCOVEHY. 

From Dungcness ligl1t the wc~t side of the entrance to Port Discovery, called Challam Point, bears E. by 
S. ~ S., distant nine miles. From 1\r ashington lmrbor the distance is four miles. The intermediate shore is com
po~pJ of liig11 ~tt'Pp cliffs. Cape Georg<', the ca,<tern point of tl1e entrance, bears NE. i E.] ~mile from Cliallam 
I'oint, auJ i<' 11 stcqi bluff, rising directly from the water. The average width of the bay is nearly lit mile 
for nine mik'o of its lc11gth, and tl1e11 decreases mpidly to the Salmon river. It makes four general courses 
from tluo Clltrance to thP head, as follow;<: l~ mile south, four miles E. by s. n s., 2~ miles s. by E., and 1!]: 
mile s·w. l 1y S. The ~hores are al1rupt, and covered ~·ith wood to tlieir edges, and tbe projecting parts are 
all terminated by hw pointe stret<:hing out short distances. On the second point~ on the eastern side, were 
(ISD6) the remains of an extensive stockaded village of the Clallums. Mount Cliatham• lies off the south
western part of the bay, and rmclws a height of 2,100 feet. 

"\Vhen well in this bay Protection island so completely shuts up tl1e entrance as to make it appear as a 
large lake. '1'11e great drawback to this port is the depth of water, which in mid-channel is not less in any 
place than 2D fathoms, and in some is 40. Under the second low point on the east we could not find less 
than 25 fathoms a few ship's lengtl1s from the beach, lmt found good anchorage in 20 fathoms, soft bottom, 

on the western shore, two rniles S.SE. from Challam Point, and abreast of a low swampy beacl1. At the 
J1cad of the hay it rontracts in widtl1, the ·water ~110als, a large mud flat exists for the last mile, and the shores 
become l1igher, but in places the liills retreat, and give a scanty space for a few settlers' cabins. For a few 
years after the settliug of S:m Prancisco many vessels came here for piles and spai·s; but a saw-mill has 

been built 11ei:e. 
--------------------------

o Named by the United States Coast Survey in 1855. 



 

THE UNITED STATES COAST SURVEY. 387 

It was <liscovere<l in 1790 by Quimper, an<l called Port Quadra. In 1791 the Spani~h <li8COYery brig 
Sutil, Seiior Don !). Galiano, and the schooner J'\Jr.xic:rno, neii<1r Don C. Yalrkz, refitted their ship,; l:f're. 

It was fo·st snrvcyed and made known by Yancouve1· in 17D2, wlio rcfitt<o<l hie :;hipo am1 estahlil'hcil an 
observatory at the ~econd low }Joint on the we:oten1 El10re. Ile gave it the pre~cnt 11amc, after one of hi~ 
ship"• and it is known by 110 other. 

In 1855 we found on the Lluff back of Challam l'oint great numbers of tree' that had been twi;ted off 
and uprooted by a tornado from the southeastward. The pro:;tratc<l treei! wen· plaiuly vi:;ilJ!e on tbC' sloping 
bilbidt• from the bay. 

Paint H'i1son is the western r1oint of the entrnnce to Admiralty inlPt. Prom Ihrngeness lig-11t ii Lears 
E. by N., distant i1carly 15 miles, this course paet'ing OV<'r the outer e:lgc of the three-fathom shoal (Dalla,; 
bank) off Protection bland. The extremity of the point is composed of low sandy liillocks, covered with 
coarse g-rasR; Lnt west of it the hill 1·i~Ps 200 or 300 feet, and again falls inshore. This ap]'carauce is well 
seen in approaching- it from the strait, and is a good mark. Between the point aJHl l'ort l)i"covery the 
shore is high, with steep yellow eliffo, and about midway a 8lightly prc\jccting angle is formed, called Jlicldle 
Point. To the northwest of the point 1:3 fathoms can he obtained a mile from th0 shore, but the water 
shoals RuddeHly, and in running in a fog the lead mm<t Le kqit goiug. Off the •·a~tern end of tlie point 20 
fathoms can be got a sl1ip'H length from 8hore. During ebb tideo a very strollg eddy current l'ets to the 
eastward along· shore between Di,:covery am1 Poiut 'Wibon. In E55, when rorning out of the inlet on the 
large elib, with scarcely any wiud, we kept out,;i1ll• of thP rip 8howin~ tl1e line of ilH· e<ldy. A vcs>'el two or 
thref' miles ah1•a<l WaR in the (·ddy at tlw rnnw time. "~r: ""n· carri"<l pa~t ]'rr1t('ctin11 i~laud, hni ,;he was 
drifted Lack to Point \YilEOll. The lndiarn- when Lound to ])ungen!'fS kcC'p well nl.lt iu tlll' eub. 

A light-house was reconnneuded for this i10int, a8 it prc:icnt:i many ad\-anhiges over tlw head on the 
oppoRit.e siclr· of the inlet-

\Vhen we were last them (1857) a ~mall unfinished log hut, called Fort }larnn, stoo1l upon it. 
It received its present name from Yanconver in 1702. 

QLIMPEil PENINSULA . 

.Bet.ween Port Discowry and Port Townd1end lieB a 
length, offering great advantages a~ a location for a town. 

peninrnla thr<'P milc-s in ln-eadth and t<~n miles in 
Ko name Im~ hitherto Li:cn applit:d to it, and w<c 

have ventured to ae~ignat(> it >l>i al1uvc. 
l~or the dei'cription of Admiralty inlet, Puget's souml, and adjacrnt wntrrs, i<e<' pages and --. 

VANCOUVER ISLAND, 

Originally called Quadra and Ynncouver by the Spanh•h commander :mcl Yancounr, who nwt in the 
Gulf of Georgia in 17})~, the former entering from the north, and ~he latter from the south, thn•ngh the Strait 
of Juan de Fuca. 'The name Quadm has fallen into clisuse. 

NOUTH SHORE OF THE STRAIT OF JU.AN DE FUCA. 

From l'oint Bonilla to Ow<'n Point, forming the westPrn hl'ad of the' entrance to Port. San Juan, tl1c 
shore runs 13 miles E. i\- N. It is n!•arly straight, rncky, and bluff, with hip:l1 mountain~ rising immediately 
hPl1ind it, ancl all l1eavily wootled. }'rom 10 to 20 fathorne am found witl1in lrnlf a mile from the shOTe. 
V cssels are apt to lose much of the v.·ind whcu cloee under either Rhorc, and at iirer;cnt it is impossil1le to ~ny 
where the strongest currents run. 

PORT SAN JFAN. 

The eastern head of the entrancr iR formed l1y ~evem1 largr rock~, callf'd 011sl'rvatnry rocks on tlw Ar1mi
ralty chart of 1847. From Tatoo~h foland light. th<'y b<'ar NE. by K. t N., 14 mile~ di~tant. The 'lddth of 
the hay is llf mile from point to point, am1 thPir bearing E. 1 S. and \Y. 1 N. from •!aeh oth<'l'. Tlw l<'nf'th 
of the hay is 3~ miles on a general cour~e KE. J.l N., and t11P width almost uniform :it ll mili- tn tlu· nry 
head, where several streams enter, arnong~t whid1 are Conppr inlet af thP 1inrtl1<'11Ft, and tlH' rh'Pr (;,irdon at 
the nortl1, where stands a large Indinn ,.illaf!;<' call<·rl Oni•mah.* Acro8~ t11c entranc0 n dt'pth of' fPn fathornR 
i$ found, except near Observatory rock~.• wl1cr<' 17 exi~tR close to tliem. Ont•id<' Wl' fin'1 from 15 to :!0, and 

"' English Admiralty Chart, 184 7. 



 

388 REPORT OF THE SUPERINTENDENT OF 

in8ide the bottom is very regular in ~t;ven to ten fathoms, up to the head, where it decrea8es evenly to four 
witl1in half a mil<' of the shore. 'l'lw Pastr•rn side h:1s the least nnrn l>er of rockR, and a mid-channel course 
clears everything well. In heavy soutl1erly wPatlH·r a swell rolls ~traigl1t in, bnt by anchoring well up on 
either ~ide vt'S8d>' avoid it. Tl1e "ideB are stPcp, l1igh, and backeu by hcnvily timbned l1ills and mountains. 
At a cliRtance iu vrry clear weather it is difficult to di"tingni"h tlw <·ntrance unlel'S one is acquainted with 
the locality, but in moderately liazy weathcr tlie indentation iF rPadily made• out. 

'The approximate gt•ographical position of Observatory rocks is: 

0 " 
J,ntitudc ..... _ . - . . • • . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • . . . . . . 48 31 30 north. 
Longitude. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . ...... 124 28• 15 wcet. 

l\{PareR first not1~d thi8 bay in his map, and called the western point Point llawksbury. He called.Bo
nilla Point Point l>uffire, after his firt"t officer. It was afterwanls examined by the Spaniards, um1 Vancouver 
stretclied over to tl1is shore and plotted it on his chart. It was surveyed by the United States Exploring 
Expedition in 1841, and by Kellet in 1847. 

From Ob~nvatory rocks the shore presPrvcR tlw same foatures, running east in a straight line to Slier
ingliam Point"' 23~ miles, with soundings in from six to twenty fathoms a mile from shore, and in some 
plac(•s ten fathoms at least two miles off, then PUddcnly drop11ing into 50 and 60 fathoms. :From Sheringbam 
on an E. n N. coun1e to Otter Point• the di~tance is 4~ miles, with a curve in tlrn sl1ore of one mile, but tho 
shorn is generally so uniform iu its character that it is hard to recognize these poiuh; iu sailiug clu~e abreast of 

them. 

SOOKE INLET. 

}'mm Sheringham Point to Beecliy IIcad* the distm1ce i~ 11~ miles, and tlie course E. :!: N. The shore 
i~ varied by au indentation om· milt~ rfoq1, called Sook<, hay, and at a distauce of four mileH from Otte1· Point 
is broken by a very narro11· crooked entr:mcc, which i~ Sooke inlet. Tliis leads to a large sheet of water 
three mile~ iuland, called Sooke basin. One mile cast of this inlet is a large i~let calleu Secretary island," 
a11d on the westrrn side io- a bright ,yellow Uuff, from which makes out a low sand spit ~E. for half a mile 
across the entrance. To the eastward of this Epit is the passage, only 100 or ~00 yar<ls wide, with an irregu
lar and rocky bottom, and Rome sunken rocks. The current11 run through with great Yelocity, and a thorough 
knowletlge of t11cse and the channel is ncccE'~m·y to entrr thit< i11aee. \Vhen a depth of ten fathoms is struck 
off t11e entrance a high hill called Mount .M:aguire* will bear about KE. It is partially covered with trees, 
but the lrnrf' rock sl10ws distinctly in many ll!aees, and this feature now commencee to distinguish the south
ea8t part of Vancouver i~land. The shore in many places is bare and rocky, with patches of land covered 
with fern and destitute of trees, and the hou;es of settlers begin to appear. 

Off Beechy Head the water is very deep, and the currents go by with a rnsh. 
recolkct tl1c ill8tance of a 1.:-nited States revf'nnc cutter 8trikir1g the bold shore with her 
only striking her forefoot after the jib-Loom had been carried away. 

The appro~imate geographical position of Beechy Head is: 

In this vicinity we 
flying jib-boom, and 

0 fl 

Latitude...... . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • • • . . . . . . . • . . . 48 18 30 north. 
Longitu1le. . . . . . . . . . . . • ........ _ . . . . . . . . . . . . . . . . . . . . . . . . . 123 39 27 west. 

The pronunciation of Sookc is exactly like that of the English word "soak." The Indian word is 
T'snk. 

Brrclicr bay* lies In th" e1tstward of Beecl1y Head. Its general direction is north for about a mile and a 
half, width about the rnme, and the bottom is rocky and irregular, with deep water. JIIany rocky islets axe 
found upon t11e eastern side of tlie Lay, and two large ones at the nortlwrn part. The channel runs between 
these with about 20 fathoms, and with from seven to ten fathoms i,eyoud the eastern one. The eastern head 
is formed by Cope Cliurr:k.* Thi~ hay is enclosed by high rocky !tills. 

RACE ROCKS. 

From lkcc11y Head the outermost of these rocky islct3 b(:ars E. by N., rliRt.ant five miles, and its distance 
from Ilc,ntinck isinnd,"' close under the main Rhore, is 011c mile. This cluster of islets numbers about ten 
principal onPs, which cover an area of not less than half a mile square. They arc low, and tlrn larger ones are 

c Euglisu Admiralty chart, 18i7. 
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covered with grass, hut are without tre<>s or bushes. Stretching SE. from them for half a mile the bottom is 
irregular, with points of roc:k in five fathoms. The current:; rush by with great velocity aud irregularity, 
attaining a rate of Fix mile~ l1ff hour, al' we have mearnrcd by the log. ThiR is a bard plaee for Failing 
vessels when the air8 are light. See remarkE in the direction~ fm E~qnimalt and Yictoria harbor" from the 

Race rocks. 

LIGH1'-HOl>SE ON RACE ROCKS. 

'.l'hc 1ight-l1ousc on the Great IlacP liaR an f'levation of 118 foet above l1igh watf'r. 
The light is a w!tite ligl1t, slwwing a brigltt flash every tnn Pccnnd~. The illumirntting apparatus iB of 

tl1e second Ol'dcr of Fre~uel, :mcl wa8 fir8t exhibitecl January 1, 18Gl. lTucler a fa\·orablc state of' the 
atmosphere it el1ould be seen from a height of-

10 feet at a distaucc of lG.l miles. 
20 feet at a clistance of 17 .6 mil1~s. 
30 fret at a di5tance of 18.8 miles. 
The approximate geographical i•osition of the light is : 

II 

Latitude. - ..•.•....• - .... - . - - - . - . - ..... - ..... - . . . . . . . . . . . . 4 S I•; 30 n0rtl1. 
J,ongitm]e _. _. - . _ ...... _ ..... _ ..... - .... - ..... _ ..... _ .... _ _ 12~1 32 10 we"t. 

h. m. s. 
Or, in time .... - ..... - . - ..... _ ..... - .... - ..... - ..... - . - ... - 8 H OD. 

Computed magnetic variation 22° 04' east in 18Gl. 
Notice has been 1rnLli~hed by order of the go,·ernor of Yancouver island that after the firet dny of Oct0-

ber, 1SG4, the tower of the light-hou~e on the Race rocks will he paintetl iu altcruat;: hruad horizontal bands 
of black and white. 

:From Hace rocks the strait opens to tlw northward, aud we have the following bcaringE and distances 
to several important positions : 

Esc1uimalt Harbor light, north 8~ miles. 
Entrance of Yictoria harbor, N. by E. 1 E. 9 miles. 
Trial islands, ~E. by K. 1 o~ miles. 
Discovery island, KE. by N. 15 miles. 
Smith's hland light, N. G5° E. 2Gz miles. 
New Dungcnrss light, cast lS milC's. 

:From Race rocks thC' f'hon~ is very much hroken to E~quimalt harbor, first by a narrow deep indentation 
called Pedder bay,* its nmthcrn point called \Yilliam Head;• then Parry bay"' and Alliert Head,* and just 
before reacl1ing Esquimalt a long, low 15pit, "ith a salt lagoon Lehind it. Along thi~ ~horc th<' l'Lb current runl5 

with great strength, tlrn water being from 40 to 50 fathoms deep, and the general set on the ltacc i~lands. 

DlllRCTlO'Nti FOR ESQUlMALT A'.S'D VJCTORIA HARBORS FROM THE RACl~ ROCKS. 
f 

'l'he Race Rocks tower can be diRt.inctly seen at a diAtance of 12 miles. On neari11g it vessel~ shonlcl 
round it at a distance of not 10ss than half a mile to a mile. The o'utermost danger is a rocky patch of five 
feet, lying SE. liy E., nearly half a mile from the tower. 

On rounding the rocks E~quimalt Harbor fixed ligl1t will be Reen, and should be steered for on a benring 
N. ~ \.V., w11ich will lead clear of tlrn reef extending a short distance off Albert Head. Keep the bright light 
in full view. If a ws~el gets too far to the west.ward it will appear dim, and shortly he\•omo i<haded grl'en, 
when she sl10uld immC'diatC'ly steer to th<• east1nnd until it again shows 1irighf Thi~ prP<·aution i,; nr1·1·:<,ary 
on account of the currl'nts, which dnring 8pring tidl's run as much as flix knot~ in thP U('ighl1orhood of the J:nC"e 

rocks. The ebb runs almof't. in a direct line from tlw Cana.I cle Haro to the rock~. and ~<'!~ h..tw1·cu r.l1ern 

and t11e ;;hore. There are alRo tide rips in tlw vi~iuity clangeron>" to boats and 8rnall emit. 
When to tlrn u01tl1wm·d of Albert Head, and wii<hing to anchor in Hoylll hay, n veE~<'l slwuld bring 

Esquimalt light to bear N. by ,V., when Elie will l1ave 10 fatlioms good withholding ground al1ont orn· mile 
from the light, or, if desired, she may st:rnd to the we~tward until the light bffome.~ ~hmlt·d green, wl1e11 

she should immediately anchor. 

o English Admlmlty chart, 1847. 
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In entering Esquimalt lmrbqr the light should be left from three to four hundred yards on the port hand, 
and when it bears S. by "\Y. a ship may anchor in seven fathoms, or stand into Constance cove, (Village bay.) 
VDwu the light bears NW. by \\-. it changes from bright to red, and slio~·s the latter color iu the harbor. 

In entning Esquimalt from till' eastward the light should not be steered for until it showR bright, which 
is the mark for clearing llrotcl1y ledge off Yictoria, and Scrogy rocks off Esquimalt. "\Vhen the light 
elianges from red to bright it le11ds clear of the Scrogy rocks about 12() yarch. 

The course for t11e entrance to Yictoria harbor, after rounding the Itace light, is N. it E., and when E~qui
malt light changes from liright to red a vessel will be one mile from the shore in 33 fatl10ms. 

Ships, howC'ver, above tlrn size of coasters, unless acquainted with the rn"igl1borhood, arc recommcncled 
not to run for Victoria at nig11t, when they cannot enter, but ra1hcr to anchor in Royal bay for daylight. 
With southeaster~ and stormy weather a ~hip should invariably run into Esquirnalt harbor, whicl1 she can 
readily do with the ast<i~tanee of the light on .Fisgard island. 

ESQUIMALT IIARDOR. 

This is the bay where all tlie British men-of-war lie. It is in the deepest part of tl1e large indentation 
called Royal bay.* The entrance is a quarter ()f a mile wicle. and ha8 two rocky heads on eitber hand, the 
western having Fisga.n1t island off it, and the eastern outlying sunken rocks south of it, with several i111ets. 
}'rorn the entrance the general direction of tl1c bay i,; N .N"\V ., and the extreme length two miles. .After 
passing the heads the harbor opens to the east, forming a small benutiful bay, called Yillage Lay, or Con
stance cove, where men-of-war anchor in a uniform depth of six fatl10ms. In the entrance are seven and 
r'igl1t fathom~. and the ap}H"Oaches for a mile give from 10 to 13 fathoms. 

At the head of the 11arbor is Mount Seymour.* 
}'ivc miles west of the 1JCad of Esquimalt, bay is the head of a large bay coming from the north, and 

opening into the imirle channel 10 the Nahny'moh coal mines. 

LIGHT-HOUSE AT ESQUillALT HARBOR. 

The builcli11g is erected on Fisgard island, on tlie western sir1e of the entrance to Esquimu.lt harbor. It 
comi>'ts of a kePI"'r's dwelling of brick, with a t(lwer 57 feet in height, whitewashed, and surmounted by a 
lantern painted red. ' 

Tlw illumi11ati11g appnratus is of tbc fourth order of tlrn system of Fresnel, and shows a fixerl ligltt, 
visible throug·h an arc of :!20° of thP- lrnrfa:on. Throug11 20" it exhibits a green light, through 58° a brigl1t 
or white light, aud through 112° a red light. It will show green when bearing between N. by E. ~ E. and N. 
:l 'iY., u·llite from N. 3; "\V: toN\V. by"\V. a- "\V., and red towards the 11arbor, or from N"\V. by "\V. l "\V.to S.SK 

It is placed at an elevatiou of 70 feet above tl1e level of the sea at high water, and in favorable stateH of 
the atmosj1l1ere 1<hould be visible from a height of-

10 feet at a dist:mre of 13.2 miles. 
20 feet at a fli~tance of 14.7 miles. 
The ll}J!'roximate gcograpl1ical position of the light ii;: • 

Latitudf' .. _ ......... _ ................... _ .. - - .. - - . - - •. - - . -
Longitude ........ _ . __ .. _ ... _ ........... _ ............. - - - _. 

Or, in time. _ . . . . . _ . _____ ....... _ ............. __ . ____ .... _ • 

Computed magnetic variation 22° 05' east in 1861. 
The light was first exhibited November UJ, 18GO. 

VICTOHIA HARBOR. 

0 II 

48 25 38 north. 
123 27 10 WeRt. 

h. m. .. 
8 13 4:8.7. 

The entnrnce to this liarhor iR 21 mil<"R ('Mt of E:-rp1imalt. As the channel is very contracted, crooked, 
and C1bstructed with ll 10-fe{"t bar, Yl'8Fcls usually 1tncl1or outeicle in 10 or ]/; fathoml:l, taking care to avoid 
Brotclty lnlgc,• with only seven fed of watPr 11pon it, lying al1out half a mile S.SE. of the eastern head, and 
S"\V. i W. from Mount Beacon,• upon which wa~ a range, witl1 one on the shore. "\Ye helieve, however, tlrnt 
the ledge has been marked by a l'par buoy siuce our visit there. The channel inside is well marked out by 

"'.I<:nglish Arlmiralt~- chart, 1847. 
t Eag-lish char1s of 1851 call it Fishguard. 
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buoy11, but a pilot is necessary to caiTy a vessel in. The whole leugth of the Jiarbor is about three or four 
miles, with an average width of one-fifth of a mile. It is very tortuous, and the head stretches west nearly 
to the head of Esquimalt bay, where a portage exist~. 

'l'he approaches to the harbor are deep ontHi<le of Drotehy kdgP, arnl from 10 to 20 fat.horns are found 
inside of it. 

The approximate geographical po6ition of ]'\fount Beacon i;; : 

I.atitudc .. _ ..... _ ...........• - . - . - .. - ...... - ......... _........ . 48 24~ north. 
Longitud<0 .......... _. _. . . . . . . . . . . . . ...... _ •.. _ ...... _. . • . . . . . . l ;2;J 22! west. 

The Hudwn Bay Company has a flouri~hing settlement and trndiug ei'taLli,;hment a mile and a lrnlf 
within the entrance, and much of the surrounding country is well cultintted, lmt the settlement hereabout 
must spread toward Esc1uim>llt, or upon that lmrbor, not only on account of its supcrim excdleucc, but because 
fresl1 water is scarce about Yictoria. A steamer mus regularly between Victoria arnl l'urtlaHc1, (18G4.) 

The shores are comparatively low, hut rocky, and covered in part by trees, reminding oue of the rocky 
parts of the coast of Massachusetts and l\Iaine. 

TRIAL ISLANDS. 

These islands lie four miles E.SE. from the entrancp, of Yictoria harbor, with a rocky, irregular, aud 
moderately low shore. 'l'hc island~ are small iu extent, aud the curn•nts Bet by them with great velocity. 

DISCOVERY AND CHATHAJII ISLANDS. 

The former of these two i"lands lies :.!} miles off the southeast p·>int of VancGuver island. It if" aliont a 
mile in extent, 230 feet high, partial1y covered with trees, and comists of granite rock, which show8 in places 
without a particle of vegetation. 

Northwest of it, and separated by a narrow and intricate channel full of rocks, lies Chatham faland. 
(composed of several small h;lets,) somewhat ~maller in extent, and not so l1igh as Discovery island, hut 
Similar in appearance and fOl'rnation. Between tl1cf'e two island,; and Yancouver lies an cxten:live hay nearly 
filled with rocks and reefs, tl1e main body being called the Chain islands. Close around the western side "f 
Discovery ancl Chatham is a channel, having from 7 to 17 fathoms, but it is only fit for small craft. From 
the western part of Chatham to Cadlmro' Point the Jistancc is about three-quarters of a mile. Numerous 
rocks show close to the 1mint. 

'l'he approximate geographical position of tlic middle of Discovery island ii': 

Latitude ........................•.........•.••... _............ 48 :26 north. 
Longitude ....•........ _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 123 14 J we~ t. 

A ligl1t-hou8e is much needed upon Discovery island, as marking the southwest 110int of the southern 
entrance to the Canal de llaro. 

The islands were named by Kellett after Vancouver's two ships. 

ARCHIPELAGO DE HARO. 

'l'his extensive group of islands was first eeen by Lopez Gonzales de Haro, in 1789; next by QuimpPr, 
in 1790; and first circumnavigated by Don Francisco Eliza, in 1791. Vancouver, in 1792, passed through 
the Rosario strait from the south, and gives a good representation of the channel and islands, his boats 
evidently working among them. Galiano and Valdes, in 1792, about a month later than Vancouve1-. passed 
through one of the straits from the north, and represented tlic maes of islande as one which tlwy dcsignakd 
Isla de San Juan. The agents and factors of the Hudson Bay Company, doubtless, knew most of tlie 
channels and islands subsequently; still, up to 1853, they exhibited only eyc-sketchc:i of the Canal cl<' Haro, 
north and cast of Sidney island. In 1841 the United States }~xploring Expedition made tlw rc•colmai,;~ancc 
of the archipelago, but did not lay down the islauds on the western eidP of the Canal dr Haro. The 
Rosario strait was surveyed, and called Ringgold's clianncl. :\lost of the i~land~. channel~. pniut", &c., were 
named after officers and vessels of the navy, and it is said to have been int.ended to call the whole group 
the Navy archipelago. The Canal de Haro is erroneously eailed the Canal de Arro. 

The Canal de Haro and Rosario strait were surveyed by the United States Coast Survey in 1853 and 

1854, and the archipelago called Washington sound. 



 

392 REPORT OF THE SUPERINTENDENT OF 

CANAL DE HARO. 

The E\ontlH~rn entrance to this strait may be said to lie between Discovery island and the point of 
Bellevue or San Juan island,* nearly nOl'thwest and seven miles distant. Starting from this line and about 
t.hree miles from Discovery, a course N,V. by N. for 16 miles will ruu through the first stretch of the strait; 
thence an aliru1Jt turn i~ n111de towards the eastward, and the w11y out can be readily sC>en between the 
islands. The uext course is NE. z E. for 11 miles; finally, N.N\V. 2z miles, and a run of seven miles on 
that course will carry a ves8el into the middle of the Gulf of Georgia. 

Commencing at the starting point, we have Bellevue faland on the eastward, and pass it at the distance 
of lz mile. Its mountains rise to 1,070 foet, a111l some of them are only partially covered with wood. 'l'he 

bluffs arc very precipitous and inaccessible, and the depth of water close to them is as much as 150 fathoms. 
The greater extent of the strait is to the westward, stretching off into bays and passages among the islands. 
Cordai-a bayt is the only availaL!e miehmage itLout this entrance. It commences at Gordon Head, {i~ miles 
N\V. Ly \Y. :;J; \V. from Discovery island; then stretches westward for two miles, anil gradually curves to 
the JS'.JS',V., with a long high bluff, broken and bright, at Cowic!tin Hcad.t liack of the southwest part of 
the bay rises a bold rocky-topped hill, (named JJ[ount Douglas,t) which reaches a height of 690 feet. }'resh 
water is obtainable on the southern shores of the bay. The northern limit of the bay is Darcy island,t 
N. ! \V. four miles from Gordon Head, and on this course and lif; mile from the head is Zero rocl.:,t a small 
white rock, showing a few feet above water, with plenty of water around it, but foul bottom and a patch of 
kelp a few hundred yards N.N\V. of it. A mile and a quarter west of it is a wnken rock. In the bay a 
depth of not over 20 fathoms is found, decreasing irregularly in advancing, but in the southern portion 
affording capital holding ground in 10 fathoms. .A mile and a half E.SE. from Gordon Head are patches of 
kelp and foul bottom. 

\Vhen Sz miles witLin the entrance the width of the strait decreases to 3:f miles, having Darey island 
(low and wooded) on the west, with a small islet off its NE. face, and very large fields of kelp stretching 
far off the southeast point into the Canal. In one of these fields we discovered in 1854 a sharp-pointed 
rock, which has l1ec11 named Unit rock,(l) lying S. 72° E. from the SE. point of Darcy island, and distant 
from it three-quarters of a mile. The small, sharp apex of this i·ock rises about three feet above the very 
lowest tides. In recent charts deep water is placed around it, and when the coast surveying brig Faunt
leroy heat tlirough the field the existence of this danger was unknown. 

Since itB discovery several rock8 coveriug a space of half a mile square, and bearing S. 72° E. from 
the SE. point of Darcy island, have been found. They are marked by a field of kelp, and one point 
uncovers at tl1e lowest tides. Near mid-channel a depth of 155 fathoms is found. 

The island to the eastward, nearly abreast of Darcy, with a small cove at its southern end, is Tlenry 
island,(2) having a high, rocky precipitous fron.t, and a swirling current around it. :Further on and to the 
westward is the southeast end of Sidney island,(3) l:_t mile northward of Darcy, with the Dot rocks 
between them, but nearer Sidney. This island is not high like those on the other side of the channel, and a 
lauding i~ easily made at any point. 'l'he channel here, 10 miles from the entrance, is 2l miles wide. To 
the ea~tward it op1,ns beyond the north end of Henry island, with high mountainous islands bounding the 
view. 'l'o the westward lie a couple of long, narrow islands a mile from Sidney, and between them and the 
latter is good anchorage anrl capital fishing ground for halibut; tl1at near the canal is named Halibut island.(1) 
The moderately low wooded islands, three or four miles ahead, and on the western side of the channel, have 
not been named. Between them runs the inside channel for steamers to the NahnymoL coal mines. 'l'hc 
background of the view is occupied by woo<led islands, overlapping each other and appearing like a continuous 

shore. The large high island ou the eastern side, 15 miles from the entrance, is Stuart island,( 4) and the 
canal is here contracted to a Lreadth of only two miles, this being the narrowest pa.rt. Two and one-eighth 

o San Jmm on Engli'h Admiralty cha.Tts of 1847 and-· 59; n~novue by the Hud;on Ba.y Company; Rodgers by the 
U. S. Exploring ExJl<ldition, lBH. 

t English Admiralty cha.rt, 1847. On that of 1859 Cordova. hay is called Cormorant bay. 
+The name of the Indian trilm in this vicinity. Admiralty chart, 1847, 

(1} Named by the U. S, Coast Survey, 1854. • 
(2) Named by the U. S. Exploring Expedition, 1841. 
(3) English Admiralty cha.rt, 184 7. 
(4) Named on the English Admir&lty chart, 1847. 
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miles S. 67° ,V. from the western point of Stuart island, the Britioh surveying steamer Plumper found 

( 1858) a rock covered at a quarter flond, and having irrPgular bottom around it for the Bpa<'(; of half a mile 
~qu:uf', with soundings from 5 to 20 fathoms. Oue mile XW. of Stuart',; islancl a Ul'plh of l'.10 fatlwrn>' i>< 

found. 
Stuart i~lanr1 in many pl:H'es is Yery high and precipitous, and con·r<'d with tim1wr, uut in 8omc prins 

Fparsf'ly. ~1·ar ito< r<onthwcst head a pcrpcndicuhiT wall of rod~ ~efff'8 abo to <listiuguish it. Aftl'r pa,"ing 
the western end of this i~laml at the di:Jtancc of a mik, the channel take~ au aLrupt turu to the east\1·ard, 
and the Gulf of Georgia is seen. 'l'he course now i~ KE. 2 E. for 11 milc:o:, 1uu·illg on the 11ortl1west side 
Saturna island, which rises inlo mouutaiu;;. Jai:a Hrnd,(l) near it,; eastern extremity, ;;tunds up perpen
dicularly nearly 700 fret, Lut the extreme p:ut, called East Point," is a long sloriing point, iu many placPs 
destitute of trecR. 'l'hc small i~land lying off its north shore is '.l'umbo." 

On the east sirfo the waters opr>n well to the southcai't, and the isbmls rise in higlt l1ills arnl mountaini'. 
The largP isl:u1d abreast of .Java Head is 1Valdron," which has good anchorage off its southwest ~iclr, whcrc 
the shore-line cmvC's \n•ll ill. The WPstP1·11 point it; low ancl rnndy; the southern, calkd Point Disney," is 
perpcnclicular, high aud r<•eky. Off it~ nmtl1"rn face fa' two islet~, called Sbpjack islaruls.(2) The westn·n 
ouc is about a rnik from 'Yaldrou, modcratdy high, and wooded; tlw eastern is smaller, about 40 fC'ct high, 
clestitutc of tr<>f'R, but cnn·n·tl with gra~s, and lies a mile eaet of the f,irmer. Between these lies a ;:unken 
1·ock, and the eurrcnt ru:-l1f's liy \\jth gre'lt vl·lol'ily. 

On ilOIUf' recent mapi' two i"lands, called Allolphus and George, are laid down close to the Skipjack$, but 
iu 18fi3 we examined the vicinity and Batisfietl ouro<elves that they did not then exist. 

"'hen East Poiut b('ars N\Y. by ,V. l vV two miles distant, th{· ..\·e<t l'ml of Pato.• island(3) will bear 
]I; .NE 2~ miles, and the we Rt end of th<' Sucia group,( 4) E. '\ E. 3~ milei' ; the coun<e out lying X .N,Y. 
betw!\en I'atos and East I'oint, which a1·e 2} mikf' apart. Seven miles on tl1ii' course carries to th~rnilldle 

of the Gulf of Gporgia. Close off East Point i~ found a depth of 120 fathorni', an(l off l'atos if'land 170 
fatlwms. All tlwse i"lands arr~ moderately high am1 coHred with wood. Thl'Y are rngged and inegular, 
composed of is:uubtoue and conglomerate, upheaved until the strata an~ nearly prrpendicnlar in Rome plRcC'~, 

and interspersed with small veins of lignite. 
1Vcst's reef(5) lips S. 6G0 \V., one mile frum the S\Y. point of Sucia; it has less than two fathoms 

upon it, mul is marked by a large mass of kelp. 
The approximate geogrnpl1ical position of two or three points will serve to check the courses uhovc gi\·cn: 
East point of Discovery islanc1, latitucle 48° 25' N., longitnd0 123° 14' "r· 
\Vest point of Stuart island, latitude 48'° 41' 17".5 N., longitude 1::~30 14' 291 '.6 \V. 
West point of Patos island, latitude 48° 471 0311 N., longitude 122° ;)7 1 311'.2 '"-
The number of islancls and the intricate channels lying between thr two strait~ we shall not nth'mpt to 

describe. A propt•r appreciation of them can only be obtainecl from the chart. The po,,;ir.iou of tlu· i,;lamh 
are shown on sketches iissucd from the Coast Survey office in 1854 ancl 1858. 

SUITH'S ISLA~D. 

Returning to the Strait of Fuca to enter the Uosario strait, we notice, firot, Smitli'.s island, lying at the 
eastern termination of the Strait of Juan de :E'nca, within six miles of \Vhidhey i8land, anil seven miles 
broad off the southern entrance to the Rosario strait. It is quite small, not occupying half a square mile, 
and rises r<'gularly from tl1e eastern to the west.em extremity, where it attains a height of about fi5 fr·ct. 
with an almost perpendicular cliff of clay and gravel. It snetaincd a few tlr(·ary looking trees, hnt uoue of 
great thickness or height, and the surface is covered with a growth of bushes ten or twelve feet high. 'l'herP 
is no fresh water to be founll on the islaucl, ancl two or thn'e feet below the surface is a stratum of hard, dry 
clay with pebbles. 

(1) Named by the U. S. Exploring Expedition in 1841. On the Euglish Admiralty c!J•irt of 1859 it iB c:<lled Monarch 

Head. 

O Named by the U. S. Exploring Exp..,dition, 1841. 
. (2) So called by the U. S. Exploring Expedition, 1841. Named Wooded island and Bare island hy F. S. Coast Survey 

in 1853. 

(3) Old Spanish name. Called Gourd island hy the U.S. Exploring Expcdithm. 18H. 
(>l) Old Spanish name. Sucia signifies muddy. The harbor on the east htis a ""t muddy bottom. The U. S. Exploring 

Expedition C'Alled them the Percival group, lB<ll. The Indian name is Choo·>i1·nung. 
(5) Discovered a.nd named by the U.S. Coast Survey, 1858. Called Piumpel' r<'ef on Eng-lish Admiralty duut, l8a9. 

50 cs 
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A very sm:11l, low islet called ftlinnr,* exists one mile northeast of Smith's island, and at vei·y low 
tidn; is eonncctr·d with it by a narrow ridge of boulders and rocks. A fidd of kelp extends to the wcstwanl 
of Smith'>' ishnd for 1:\c mile, and has a width of a mile. In sailing through this field we found the depth 
of water very uniform at G! fathomti, and iu no plucP did we gd less. The bottom is hard and sandy, and no 
rocks have been discovered in it. Anotlter smaller field fa e!'cn to the westward of the one ju:it mentionecl. 
Good anchorage is frmrnl on tlw north side of thP island, east of the kelp, in from 10 to 5 fathoms, and on the 
south side, C'ast of the kelp, in from 10 to S fathoms, hard bottom: "\Ye parted our cablP here iu a Fontl1-
east gale, but the smooth sandy bottom enabled us aftc1·wmds to secure the anchor. Off the castem end (If 
the small islet very <kcp w<lter iR found close to it. 

THE LIGHf-HOlBE ON S.'!IITH'S I3LAN"D. 

Tliis i'tructnre cunsists of a keeper's dwelling, with a tmver rising through it, and surmounted by an iron 
lantern painted red. Its height is 41 :! foct above the surface of the ground, and about !W feet ttbove tlw 
mcau lrTel of thC' ~C'a. 'l'he dwelling aud tower are plasterecl and whitewashed, and situated on the highest 
part of tlw i~l:m<l, near tlte :-wuth west poi at. All the trees have !wen cut down to affur<l a clear horizon in 
cvcry direction. Tlte illmninating apparatus is of the fourth order of Fresnel, shows a raoll!ing whit(' ligltt. 
1ritlt a .flaslt cury ha if minute, aud shoul<l be seen from a height of:_ 

10 fof't at :1 distance of 14~ miles. 
20 feet at a distance of 16 miles. 
30 feet at a distance of 17 miles, 
It "·as fir~t exhibited on the 18th of October, 1858, and show;; from sunset to sunrise. 
'l'lw approx imatt• gf'ogrnphieal position of the ligl1t, as detennim•rl l1y the GoaRt Rurvcy, is: 

o I If 

Latiturfo_ ................ _ ....... _ .. _ .. _. __ .......... _.... 48 1!J 01.0 north. 
Longiturlr· ... - . _ - .. - ................ _ .. _ .. __ . _ .. _.... . . . . . . 122 50 02 west. 

h. m. s. 
Or, in time . _ ... _ ..... _ ........... _ .. __ .•........... _ ..... . 8 11 20.1. 

'rlw light showH inLo the e11tranceH of Canal de Haro, Hosario strait, and Arlmiralty inlet, and out into 
t11r Strait of .Juan de }'uca. 

'l'hc following Lcarings aurl distances will sl10\v the relative position of Smith's illland: 
From DiscovPry islaml it lies east lG~ miles. 
From Race Island light NE. by E. Ji E. 26:! miles. 
From New Dungeness ligl1t NE. by N. 13~ miles. 
From Point Wilson NW.:! N. 11 miles. 
J.'rorn southwest point of tl1c entrance to Rosario strait S. ~ E. 6~ miles. 

'l'hi,; island was discovered by Eliza in 1791, and named Isla de Bonilla. 
Yancouvcr gave it no 1111me. 
It was called Blunt'H islaml by the 'Cnitetl States Exploring Expedition in 18<11. 
Calkd Smith's island on tl1c English Admiralty chart of 1847, and is generally known by it. 
Fields r!f kdp.-Threc miles S. ·:! }~. of Smith's island is a field of kelp over a Il\ilc long by a mile wide. 

Through it thP soundings range from six to twelve fathom~, and the bank stretches off to the E.SE. for two 
miles, with ten and twelve fathoms upon it. This locality requires sounding out, a1:1 it would prove a great 
advantage for Yl'~~eh drif'tinp; at the mercy of the currents to know of the existence of such anchoring grounds. 
The detailed hydrogrrq1hy of all thiJJ sheet of watc1· eastward of the Race islands will develop many intc1·esting 
~aturei:; of bottom. 

Bearing 'IV. :! S. from Smith's i~land, and eight miles distant, is another field of kelp nearly a mile in 
extent. \Ve canw unexpectedly upon it at uight, in 18.'J4, during a heavy blow, with rain. It was not then 
marked on any chart. Next morniug we sounded through it, and found the depth of water very uniform at 
5 fathoms. 

Recent partial examinations ~how that t11i,.; field marks the NE. portion of the bank lying nearly north 
and south, with a length of 4 miles, and a breadth of 1~ mile within the limits of the 20-fathom line. 

"\V c have named it the Hein hank. 

c Nll.Jlled by the li. S. Coast Survey in 1854. 
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'Tlw fi,.ld laid down on the Amiralty chart of 1847-ncarly on thi~ conffc, and four milr-~ frnm ;-\mith'~ 

i~lmu1, haYing only 2 fathom~ rnarkPrl npon it.-l1af' hr0n ~on;:dit for, but not found. 

One mile south of the sonthcast0rn point of Bcllr"·iw i~Jand, all(] 8~ milc-s K\\". h_y "\Y. J1 ·w. from Smirh",; 
ir-<land, lieR a small field of kelp abont half a mile Rqnnre, with thrC'~ fathom,; nmrk<'tl 111irm it; 1mt W<' li:ffe 
bePn iufomwd that thf' H1uhou Bay Compauy's steaml'r Ott<>r fouml as little ns G feet of writer witliiu its 
limit:-. Uecrnt rxaminations F110w that thiH iR eonnected by a 4-fothom lmnk "·ith tlH· t'l~. Pnrl of i:-\an ,]nan 
island, ancl stretches i:i.S}~. therefrom for 2~ mikR, wit11 a breadth of thre<'·qu11rters of a mile within tlw limit 
of the 10-fathom line. It is named tl1e Salmon bank. 

All these fi(·lds and patc1H'F< of kelp ~11oulil be avoided, n~ tlwy denote rocky bott0m; arn1 i~olmed 

pointR of rock frequently exist among th Pm arnl esC"apP CVC'n a vPry ""rntinizing Rnrv<':--
Slwa1s.-E. by I\. 52 mileR from Discowry i~laucl, and S. by "\Y. k W". .J2 miles from the Hud~on 

Bay Company's scttkmcnt on BPll('vue island, i~ au ll·fathom shoal a mile or two in l'xtcnt; hut the V!'ry 
few 13oundh1gs upon it lean' the prrci~e c•xtcnt aucl smnllP~t c11•pth of water doubtful, (18iil'.) 

Iteeent partial examinations sl10w iliat tll(' extPnt of tl1i~ 1'.IiddlP l111nk i8 about 2~ "'ll1'1rf' miles within 
the limit" of the 20 fathom lin\'. 

NE. ,r N. 7~ miles from lfacc rock", and SE. by S. 4 miles from th(' entrance to Victoria harbor, are 
a couple of flpots showing !) and 13 fatlwms. lt it' uarnerl tlll' Constanrc 1>anl.-. 

Off Point Pnrtrirlge (the western head of "'hirlhey i"lanrl) is a 10-fatlwm hank, with nnuMy bottom. 
'Ve have rnn across it and found tl1i~ depth, 1mt th<• loeal ity has not lwen ~oum1etl out. 

'!'bis bank was discovrrcd by Yancouvn in 1782.-(Yol. I. Jl. 2'.ll.) 

"\Ve l1<we named it the Partrirlgl' 1>ank. 

HOSAR!U STRAIT. 

This strait was first seen l1y Qnimper from J>ort Discovery, a11~1 called "Boca de Flon." Frnrn Pro
tection island he could see through the whole lc11gth of the 8trnit.; he could uot H!l' lkt0 Pptio11 Pass from 

there. 
Eliza passed through it. in ] 791, and cal1Pr1 it the Canal c1e }'idalgo. 
Vancoun~r passed through it in 17!l2, ancl gin•s its pecnliarities vPry well. 
Galiano and Yaldes came through it in 17!l2, a:icl called it Canal de Fidalgo. 
The United States Exploring Exp(>dition, in 1841, calk<l it Hiuggolcl's Pa~s dmnnel. 

'l'he English Admiralty chart of 184 7 has it Rosario strnit, and by this name it is always known on the 

Pacific. 
Rosario strait is the eastern of the two principal channels running through the Arcl1ipelago ck Haro. 

between Vancouver island and the main. Its southern entrance !ieR X. l1y E., diEtnnt 7 mile,; from ~mith'r1 

h1land, and is 4! mi11°s wide. The western point of the <'ntritnce is formed by a point rmming ont from 
lVatmougl; HPad,(1) wl1ich is 450 feet high aud on t11c soutl1east part of Lopf!:::: i.s1and.(:2) Off thi~ point 

lie 8everal rocky if3lets, with deep water among them and a rushing current. 'l'be outer one, namec1 Routh_ 
west island,(3) is about 50 foet high, roeky, flat-topped, destitute of hush or tree, narro"·, and about onn-thirJ 
of a mile in length, east aud west. S. 83° E. from it, at a dietance of lrnlf a mile, lies Entrance 1·oc/;, pos
sibly bare at tlie lowest tides. A patch of kelp exists upon and aronntl it, bnt the kl'111 is geuernlly nm 
under the surface of the water by the strnngth of t11e cnrrent. \V c <li"covered and named this rock in 1854, 

'l'he Engli8h Admiralty cl1art of 185!) calls it D:1vidson'8 rock. 

'l'he whole southern face of Lopez island is guarclerl hy ro<'ks a1u1 repfs. The if•lanil itself is very rocky 
and moderately low. 

On the eastern side of the entrance is a small wooded islet calh•rl Deception island,( 3) at the mouth of 
Deception Pass, au iutri<:ate and very narrow 3-fathom clmnnel, 3 miles long, runuin11; bet\\·ern the uortl1 mrl 
of Whidbey island and the south end of Fidalgo islund.( 4) In 1841 the r nitf~cl RtatPR brig Bainbridge 

(1) Na~ed Watmough Head by ;the U. S. Exploring Expedition in 1841. On the first sheets of the C S. Coast 
Survey called Walmongh Head. On the Eng1ish Admiralty chart of 1859 called W11lmouth Hill. The Indian name is 
Noo-chaad-kwun. 

(2) Vancouver determined it to be an island in 1792. In 1841 the U. S. Exploring Expedition named it Chauncey's 
island. English Admiralty chart of 1847 has it Lopez island, and always known Ly this name on the coll.St. 

(3) Named by the U. S. Coast Survey in 1854. 
(4) Named by Eliza in 1791. Call~d Perry's i•lnnd by the U.S. Exploring Expedition in 1841. 
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pa~sed through it from the ea,;tward. It is the Boca de Flon of Eliza, 1791, but is now known on1y by the 
apt rlP~ignation ginn above. 

Vaucouver called it Dr'ception Pas~ in 1792; Galiano aml Valdez enlled it Boca de Flan, thinking with 
:Eliza tliat it was the strait of that name seen by Quimper in 1790. It was named Deception Pass by the 
lT uikd States Exploring Ex1rndition in 1841. 

ln the middle of the entrance to Hosario strnit Vancover auchored in 37 fathoms, black muddy bottom, 
in 1792. 

When at the entrance, and 1~ mile from the western side, a line will pass clear of everything from OI\e 
end of the strait to the other. This course is N. by Vi'.:! "\V., and the distance 19;.\-rniles to the north entrance'. 
It passes between Bird and Belle rocks, and almost tangent to Point Lawrence, on Orcas island. 'l'aking 
tlie course;; through the mid-channel we should have the following: ~"\Y. by N. it N. for ll:i miles; N: by 
E. ii E. for 31 miles; and NW. z W. for 6~ miles-making a total of 211 miles. 

The shore for the first two miles on the western side is moderately high, declining to a point, a q nartcr of a 
mile df which lies Kellett's lcdge,(1) bare at the lowest tides, and having deep water all aF0tmd it. 'l'he lcdgl' i~ 
marked by a masR of kelp. 'l'hence the 8horn makeR a deep bend for a mile to the wt~Rtwan], with a low 
beach and marsh, over which Lopez baJ;(2) can be seen. This bend is called Slwal bigl;t,(3) aml !urn from 
G to 10 fathoms for a mile out, with level sandy bottom. In mi<l-channel rise the Bircl Rod.;8,( 4) about 40 

foet high, consisting of three small rocky islets very close together, and running in a north direction. They 
are somewhat pyramidal in form, and cluring the summer show yellowi:ih, on account of the parched gra:;;; 
and the color of the rocks. Abreast of them, on the western side, is a narrow opcning between two low 
rocky heads of Lop('z and Deratur islands.( 4) Inside is a line of islets ranging from tlw north head, and 
making the channel run towards the south. This barrier is called the Lopez Uhaiu,( 1) and the entrance tlie 
Lop<~z Pass.(l) Several large islands are found inside. Vrmcouver'8 boats evidently were in this bay, as 
his chart gives a good general idea of it. The anchorage of Shoal bight continues some distance 11ortl1ward 
of tlds opeuiag, and abreast of some moderately high white bluffB. N.~E. three·<1narters of a mile from 
Bird rock8 lieH Belle rork, di,.ectly in mid-c11aunel, making a vt:ry rlangcrmrn 110Rition. It slrnws 4 feet 
above the very lowest tides, and is covered. by a patch of kPlp, which is, however, generally run under by 
the strength of the currents. The ri1J upon it can sometimes be seen wlrnn the water ifl smooth, but with 
light winds and. high tides its existence would n0t be suspected. On all sides of it the water is very deep. 
The extent of rock above water i:; about 20 feet s<1uare. \\" e di8covered and named thi:; danger in 1854, and 
while placing a signal upon it noticed tliat the tide rose nearly l~ foot while the current was yet running ebb 
at the rate of 3 miles an hour. Between it aurl the Bird rocks there is a submarine ridge with plenty of 
water, but marked by strong eddies. The steamship Itepublic lately ran upon this rock, and more recently 
the pilot-boat l'otter. 

After paosing Deception island on tlie east side of the entrance, the face of Fidalgo island jg high, pre
cipitous, and bare for two or tluee miles in a northwest direction. This is called Sarcs Head.* It then 
swPeps to the uortl1, clrnnging tu the westward until abreast of and two mile!! from Belle rock. In this deep 
bay, and lying well off shore, are, first, JVilliamson's rocks,"' a cluster of rocky islets about 40 feet high, with 
deep water close around them. From Deception island they bear N"\V. * W. 3 miles distant, and from South
west i8land off "-atmongh Head, NE. 5 miles. Half a mile northward of them is Allan island,"' which is 
about three-qna1·ters" of a mile in extent, and about 200 feet high, with its southern face partly bare. A 
quarter of a mile off its S,V, face lies the Denis rock."' 'l'his is never bare, but its position is marked by a 
patch of kelp. 

X orth of Allan island, and separated from it by a channel a quarter of a mile wide, is Burrows' s island,• 1 z 
mile long SE. and N"\V. by half a mile in breadth. The island is between six and seven hundred feet high, and 
has a remarkably flat top, is wooded, and may be seen from the Strait of Fuca. .At the eastern end of the 

(1) Named by the U. S. Coast Survey in 1854. Lupez pass is called Maury pass on the English Admiralty chart, 
1859. 

(2) Called the Macedonian Crescent by the U. S. Exploring Expedition in 1841 ; named Lopez ba.y by the United States 
· Coast Survey in 1854. 

(3) Named by the U. 8. Coast Survey in 1854. We were the first to discover this available anchorage. It is called 
Davis's bay on the English Admiralty cha.rt of 1859. 

(4) Named by the U. S. Exploring Expedition in 1841. 
o Nalll€d hy the U. S. Exploring Expedition, 1841. 
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passage, between the last two islamls, is a small one called Young island.* 'l'hrough all the channd~ formed 
by the8e islands a good depth of water exists, and no dange1·s have bePn discovered. 

'The breaclth of Rosario strait at Belle rock is 3~ miles; but it is soon contracted by James island,* on 
the Wl"stern side, and opens into a channel N.~E. called the Bcl1i71glrnm rlwn11cl,t which is about two mile~ 

wide at its entrance. A small cl1anncl runs from it more to the eastward along the north shore of :Fidalgo 
ishrnd, arnl leads into Padilla 1ay. rpon Fillalgo rises Mount Erie* to a 1H,ight of' 1,250 feet, covered witb 
woods, and presenting a flat appearance from certain directions. James's island consists of' two healls a mile 
apart, and 250 feet high, but connected by a narro\\' ridge. 'The southern 11ead is the higher, and not very 
heavily timbered. Close to the weBt of the ridge lies another head, connected with Decatur i8land by a low 
sand beach. 

Just, below .Janws's island iR an opening on tl1e wf'st hf'tween Decalnr island and Illakely island,* with 
25 fathoms in it, but a rock, covered at a quarter flood, exactly in the middle of the entrance. On the east, 
half a mile up the strait, appeani the S'V. point of Cypress island,+ off which lie rocks and foul bottom for 

half a mile on a line to Bnrrows's island. Around thill locality extends a large body of kelp. The southern 
face of Cypress island consists of alternate perpendicular white clifis, and sloping grouncl covered with fom 
or trees. On its western side, and let mile from the rnntlnvest 1ioint, is found a snug little harbor called 
Strau·bcrry liay,:j: which is formed by the retreating of the shore-line, anu an outlying rocky islet called 
Strawberry or IIaut1oy island.* In thi,; bay excdll'nt anchoragL' is fouud in from G to 10 fathorm;, muddy 
bottom. Good fresh water is plenty here. A high white cliff i8 seen to the i-outh of the harlmr, from the 
shores of whic11 rise rapidly the Lake mountains,( 1) to an elevation of 1,52.5 feet, and among whose peaks 
we found two large sheet8 of fresh water. These peaks are Yery noticeable from tl1e Strait of Fuca, aml 

being connected by comparatively low ridges with other hills on the i~land, they iwesent a saddle-like ap
pearance from the southward and westward. 

Abreast of Strawberry island the channel contracts to a width of 1~ mile, wllC'rc the bold rocky face of 
Blakely island rises to a height of between 900 and 1,000 feet. The greatest elevation of the northern part 
of the i8land is 1,044 feet. Nearly half a mile SE. from its east face lies a very small low rock called Black 
rock,(l) ancl half way between it and the south end of tho island is a uoliite rocl•,(l) a quarter of a mile 
from tbe shore. In this narrow p~rt of the strait tlie depth of' water is about 60 fathoms, ai;d the current 
goes through with a roar like the sound of a gale of wind through a forest. \Yhen at anchor in 10 fathom~, 
under the low point 12- mile north of Strawberry island, we found the current four miles per hour, and 
swiTling so much that the vessel had to be steered to prevent her breaking lH'r ;;;hoer. Thence the ~trait 

widens northward, and at tho north cud of Blakely, two miles above Strawberry island, two clmnnPls lead to 
the westward around Obstruction islaud,(2) which lies between Blakely and Orcas islands. Both arc narrow, 
and off the entrance to tl1e south lie some sunken rocks, and othcrn above water. Blakely island aull Orcus 
island are three-quarters of a mile apart. 

1Vhen in the narr1Jwcst part of Rosai·io Rtrait., a Yery rna1·ked perpendicular rocky pt'ak is seen to the 
north over the low point of Cypress, and soon shows rising abruptly from the watcr'e edge to a height of 750 
feet. It is called Bald Peak.(J) Abreast of it the cl1anncl ·takes the first turn, changing its course to N. 
by E. ~ E. for 3~ miles. Half a mile off the north end of Cypress island is a small islet covered with trees, 
and called Rock isla.nd.(1) NW. of it are some sunken rocks, but their exact position is not accurately 
known. The comparatively low island half a mile N.NE. of Cypress is Sinclair islanil,( 4) the LigheFt 
part of which is towards the eastern end. Off the northeast face of Sinclair island, and strctel1ing h11lf 11 
mile, is Boulder reef,(5) visible at extreme low tides. It is covered with kelp, which is, however, generally 
kept under the surface of the water by strong currents. A huge nrat.ic granite boulder is sePn at ordinary 
tides inside of the outer point of the reef, and bears from it S. 70° E., distant 500 yards. From the western 
point of the island the reef bears exactly north, dist.ant tliree-qnarters of u mile. 'l'hc revenue eutter 

0 Named by the U. S. Exploring Expedition, 1841. 
t Named by the U. S. Col\Bt 8urvey, 1854. The Indian name is Tut-segh. 
t Named by Vancouver, 1792. The Indian name for Strawben·y hay is Tutl-ke-teh-nas. 
(1) Named by the U. S. Coast Survey, 1854. 
(2) Named by the U.S. Exploring Expedition, 1841. 
(3) Named by the U. B. Coast Survey in 1854. The Indian nitme iK Sheh-uog-tlb, signifying the home of Hie Thunder· 

bird. 

(4) Laid down by Galiano and Valdes as Isla de Ignaso. Received its pre~ent name from the U. S. Exploring Expedition 
in 18!1. 

(5) Named by the U. S. Coaat Survey in 1854. Called Panama reef on English Admiralty <·hart of 1859. 
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Jcfferslln Davis and tl1e steamship Panama have been upon it since we di~covcrcd it in 1854. On the nmth 
side of the islanrl iR anchoragP in 10 to Li fathoms half a mile off shore. 

Threte miles from Sinclair island lies Orcas, on the north west side of the strait. It is a large island, 
with a mountain 1, 120 foet high 11car its rnnthorn curl. Tho point strdcl1ing fnrt11Pi-t east and coming 
down to the water is Point La u.·nna, * am] the low, treclern i~lets and reef passed 1 ~ mile before reaching 
thi:1 poiut, and lying over lrnlf 11 mile off shore, arc the Peapods.* Deep ·water is found close to them. 
1Vhen upon this same mid-channel course, tLc island al1ead is Luinmi island.t Its southern half is very 
much higher than the northern, and attains an elevation of 1,560 feet. The wck nearly 100 feet liigh o1l' 
the highest part of the ridge, and a third of a mile from shore, is the Lummi rock.:j: and a capital boat harbor 
is fournl on it~ northwe=-t side. A mile off its south end are the Viti rocks,* about 2,5 feet high, with plenty 
of water around them. . 

Ahrmst of l'oint I.awrencf' the channd is OYer three miles wick, aml it there cliangcs to N,V. ! W. for 
61 mileR to a line joining the ]}latia group with the north end of Lummi island. .From Point Lawrence, 
along the north face of Urea~, the shore is rocky and precipitous, and rises by two or three plateaux to 
1\fount C011RtiL11tiun,§ whid1 i;; lc:'s tlrnn a mile in-"lwrc and 2,423 feet high. 

The geographical pot:ition, as determined by the Coast SurVl'y in 1854, is : 
0 JI 

Latitude_ ................. _ .................... _ . . . . . . . . . . 48 40 37 2 north. 
Longitude ..........................................•..... 122 4!J 0.83 west. 

The course out passes on the west some small rocky islets called Tl1e Sister.~,* marked by one or two 
~tuntcd fir trees; then Clark's island* and Barncs's island,* close under its western side, leaving a channel 
a mile wide between it and the north sl1ore of Oreas, with very deep water and no anchorage. Abreast of 
Clark'R j,Jand, on Lnmrni islawl, is a enntractcd auchorage and sliclt."r from northerly winds under a low 
point called Village Point.* The anehorugc is in 10 to 15 fathoms, but there is no fresh water, and the large 
Indian village i~ now deserted. After passing this point, anchorage may be o1}taineil half a mile from shore 
in from S to 15 fathomR. Clo~c to Clark'~ and Barneo's iRiands the depth is 50 and 60 fathoms, and a very 
stro11g cnrrPnt run~ near them. The channel between Village Point and these islands is two miles wiilc. 

1VS,V. of the nort.h end of Lummi island, and four miles distant, are three islands very close together, 
called the llfatia group.( l) A mile and a half to the westward of them lies the :Sucia group, consisting of one 
large and six small islands, with a reef off tlie north side of the group, :wd a beautiful harbor a mile long 
and half 11 mile wide, opening to the east, and carrying from 10 to 15 fathoms sticky, mud bottom.II To the 
westward of this grnup lies Patos island, and a much smaller one close to its S\V. point. The eastern point of 
I'atos islancl bears ,V. i S., 9 miles from tl1c north end of Lummi. 'l'wo or three miles N.NE. of Lummi 
island opens a shoal bay, backed Ly low marshy ground, which is covered with trees and swamp undergrowth. 
Into it empties 011e or two mouths of the J,ummi river. 1'he main entrance of that strnam is at the north 
part of thf' bay, and can be reaclied with boats only at high tide. 'l'hc NW. boundary of the bay is a low 
gra~~y 110int witl1 a fc.w buslws upon it, called Sa11dy Point.* From the north point of Lummi island it bears 
:X. by ,V. ~ ,V., clistant 2J: miles. Between these two points anchorage is lmd in from four to six fathoms, 
but the ••mth end of Sandy Point should not be approached within less than half a mile. Down tlrn cast 
sh!,; of Lummi i"land, whicl1 is about a mile in breadth, runs Hale's passage,* three-quarters of a mile wide. 
It lcadH from Bellingliam bay. In this passage 1~ mile, and bearing E. by S. ~ S. from the north end of 

"'Named by the U.S. Exploring Expedition, 1841. 

t Called Ma de Pacheco by Eliz~ in 1790; McLaughlin's islaml by the U. S. E&ploring Expedition in 1841; named 

Lurumi island in 1853 by the Tl. S. Coast Survey, because inhabited by that tribe. It is known by no othe.r name. 
;f: Named by the U. S. Coast Survey in 1854. 

§ Named by the U. S. Exploring Expedition ln 18'1. The Indian name i~ Sweh-lagb. 
(I) Called "Edmund's i;roup" by the U. 8. E&ploiing Expedition in 18<U. The small one on the ca.st is ca.lied Puffin 

island on the Engli•h Admiralty chart of 1859. 

II Partially examined by the l!. 8. Coast Survey in 1853 and 1858. 
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Lummi island, i,;i a low sandy point, upon which was established in 18.'>3 a secondary astronomical station of 
the U nit.ed States Coast Survey. It~ geographical position i:> : 

fl 

Latitude. . . - ...... - ....... - .................... - ..... - ... . 48 44 01.7 north. 
Longitude ....... __ ....... _ . . . . ......... _ ..... _ ... _ _ _ _ ... . 12:2 40 JG.9 Wt: St. 

h. m. .. 
Or, in time. _ •..... _ ...... - . - ............ - ............ - ... . 8 10 42 . .'.i. 

This places the north cud of Lummi island in-
0 ,, 

Latitude ....... _ ...... _ ...... _ ..••...... _ ....... - . . . . . . . . . 48 44 53.2 north. 
r ... ongitudc. - ....... - ...... - ............ - .•............ - .. ·.· 122 42 11.9 west. 

The following geographical positions will serve to check the courses and distances we have given: 
Ii 

Matia island, east, latitude .....•............ _................ 48 44 3G.S north. 
" longitude. .. . . .. .. . .. .. . .. .. .. . . . .. . .. .. .. . .. .. .. .. . . .. .. . . .. 1 :22 48 28.6 "'Cf:.t. 

II 

South Pnd of Strawhrony i,-lanrl, lat.iturk ... _ ............ ___ .... 48 33 3-l.3 north. 
longitude ..................... 1.,,, 4;; :!6.7 wed. 

,, 
SouthweRt ioland, off Lopez island, latitude ......... - ...... _. _.. 48 24 53.3 north. 

" longitude .... - .... - .. . .. .. . .. . .. .. . .. 12:2 48 :~3.9 "\VCf5 t. 

Alden's slwal.-From the north point of Lummi auexte118i,·e shoal 1enrs \V. b}· N. :1- 1\. 
fik miles, and .K\Y. by N. :!- N. 3~ miles from the eastern of the ::'llatia group. It lies upon the b8t JirPd 
courne out of the strait, but has not Leen completely souncleJ out. \Vithin tl1e 15-fathom cune it i:< at ka~t 
two miles square, and may be used when a ves8el loses the wind and has a strong adverse current; but 1ltn 

swirls and eddies upon ::mil arouud it will be v<:ry apt to foul any anchor. 
The least water found on this bank i" 2!i fathomo, and thi~ spot Liear~ N. 3;j 0 "~., 3~ miles from the 

eastern i8lct of the Matia group. 
From about its middle part we have the following hearings of prominent objects : 

Eastern of l\latia group, SE. by S. 2 S. 3z miles. 
North point of Lummi islauc1, E. by S. ! S. 5! miles. 
K,V. point of Sucia group, with the wooded island of the Skipjacb jui't open, l:nY .. } 8. four milt,~. 

This position will bring the west side of Clark' ii i8lancl just on with Point Lawrence. 
'l'he shoal was di>lcovered Ly the United Stat.es Coast Survey in 1853. 
It is named Alden's bank on the English Admiralty clmrt of 185fl. 
In 1857 we attempted to reacl1 this Lank four or five times, from an anchorage off Hak's p:rnBag<', with 

ligl1t airs, but the currents invariably swept us away from it. Uccently it has been :mchorctl u1rnn by the 
l:nitec1 St.<ttes Coast Surveying brig Fauntleroy. 

GULF OF GEORGIA.* 

Once in the Gn1f of Georgia, through either channel, the three-mile face anil timher-cover<>d bluffa of 
Point Robertst (showing almost as an island) i8 seen to the uorthwe~t. On the west the rnouutains of 
Vancouver anc1 its bordering islands rise up precipitomily, auil on the eastern or main shorn a series of wond1'cl 
cliffs 200 feet high. }'ar to the eastward the Cascade range is seen rising above intermediate ridges, with 
the snow-covered summit of }fount Baker,• whiC"h rears itR head 10,900 feet abo.-e the level of tlw s<'a. 'l'o 
the W.NW. stretch the waters of the Gulf of Georgia, nine miles wide, abreast of l'oint Hoberts, when" it 
is narrowest, but spreading out to 20 miles, and having a length of 120. A short clistrmce ahoYe thP 49th 
parallel it receives Fraser's river, (the third gre.at stream of the northwest coast,) the brandies of which 
spread towards the Cascade rauge of mountains. 

If bound up the Gulf, vessels hold well to the eastern shore to avoid the rushing «lllT«nt;, and to take 
the chances of an anchorage if the wind fails. 

- -~-~-------

o Named by Vancouver, 1792. 
i Named by the U. S. Exploring Expedition, ISU. The Indian rmmc is Now-uk-seo. 
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From Sandy Point to Point rVl;itehorn* the general trencl of the shore is NW. k \V., imcl the diRtauee 
7 miles. The shore is a steep Llnff~ about 150 fePt high, and cove1·ed with wood. At "\Vl1itcl10rn tlw foce 
of the point is worn away by the action of the sea, and ,;hows lll'ight, with rocks at its base. 

BIUCH BAY. 

'l'he southern point of tl1is fine bay is Point "\Yhitelwrn, and the uorthwest shore is formed by a long 
rounding high bluff, bearing about N\V. from \Yhitehorn, and di:;tant 3 mile~. 'l'he bay runs K.NE. 2:} 
miles, with a width of l~. The bottom is very uniform, with capital holding-ground of soft mud in from 1 
to 10 fatlwms. Tl1e immediate 8horPs arc low, and edged with marshy patches, tl1ick undergrowtl1, and 

heavy wood. No directions arc necessary for entering, as there is a depth of 15 to 20 fathoms a mile 
outside, and 10 fathoms water on tl1c line of the entrance. !luring the l1eaviest southl,ast weather no swell 
is folt here in a properly Relccted anchorage. "\Ye searched for fresh water, but found none in the space of 
more than a mile along its southeastern side. 

'l'he a11proximatc geogrn11l1ical position of l'oint "\Vhitelwrn is-
0 /I 

Latitude.................................. . . . . . . . . . . . . . . . . 48 53 07.3 north. 

Longitude·····--····-·······-····················-·-····· 122 4G 27.1 west. 
It received its present name in 1792 from Vancouver, who phced it in latitude 480 5::1~'.-(Yol. l, pp. 

31·5, ~nG.) The Indian name is Tsan-wuch. 
This is the furthest point northward to which our personal examinations l1ave extended. 
Drayton }wrbor.-l'assing the bluff N,V, of Birch bay the shore trends about K.NE. for n2arly 3 

miles, and terminates in a long, low, sandy point, behind which lies Drayton harbor-a small land-locked 
lmy having a depth of 10 fathoms just iuside the entrance, but very shoal over nine-tenths of it. It opens 
to the north at the extremity of the sand point. 'With the end of the point bearing N. 60° vY., half a mile 
distant, tlw anchorage would be in 6 fathoms. South of this position it shoals gradually for oYer half a mile 
to 12 feet, with sticky bottom. 

The approaches to the bay do nut show over 5 fatlwms at a dist:mce of a mile from the shore, and tlie 
same depth is found on gradually nearing the end of the low point. The southeast shore of the harbor is 
flat and marshy, and is not separated by much more than a mile from Birch bay. 

In tl1is harbor the linitcd States and British steamers attached to the Northwestern Boundary Survey 
were accustomed to anchor ( 1857.) The American commissioner encamped on the bluff about a mile north 
of the boundary, the site having l1een selected on account of fresh water, but it has an extensive flat in 

front. 
Drayton harbor was examiued by the llnited States Exploring Expedition in IS.tl. 
A map of it was publisl1cd by the United Statrs Coast Survey in 1858. 
Semi-ali-moo bay.-This extensive bay stretches three or four miles to the westward of Drayton har

bor, auJ is bounded on the north by a blnff from .100 to 400 feet high, covcmd with fir. The bottom is very 
regular, and the Jqith ranges from 10 fathoms soft, about two miles south of the bluffs, to 3 fathoms within 
lialf a mik of them. 

Tirle.~.-'The corrected establishment, or mean interval between the time of the moon's transit and the 
time of high water, ioi IV/1. Lm., and the difference between the greatest and least intervals is 2lt. 24m. 'l'he 
mean rise and fall of tideH is 5.9 feet; of spring tides, 10.9 feet. 'l'he mean duration of the flood is 6'1. 1lm.; 
of the ebb, 611. Elm., and of the stand 2!Jm. 

To finc1 the times of l1igh and low wat"r first compute them for Fort 'l'ownsl1end, and a1ld lk. for 
Semi-ah-mo bay. 

A map of this bay was published by the United States Coast Survey in 1868. 
Stretching to the northwest is a large shallow marshy bay, fringed with trees ancl bushes. From its 

northern shore low land extend~ as far back as Fraser river. The western boundary of the bay is formed 
by the eastern shore of Point Roberts. It is named l'tlud bay on the United States Coast Survey map. 

POINT ROBERTS. 

1VI1cn seen from the northern eutrances of the Canal de Haro and Rosario strait tltis point stands out 
near the middle of the Gulf of Gcorgi:t as a bold wooded island. From Rosario strait the southwestern 
point bears nearly N"\V. by W. about 18 miles. :From Point vVhitehom it bears west distant 12 miles. 

o Named by the U. t'. Exploring Expeditivn, 1841. 
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On the outer or Gulf of CleoTgia side of Point Roberts tlrn shore runi> ;ihout N\V. l \V. for () milt•< 10 

the southern and principal mouth of Fraser Tiver. To the mouth of tlw river at thP out<·r edµv of tlw 
Sturgeon bank the bca1·ing is "'\Y. by N. and distance 91! miles. The rnuth face runF E..\'E. 2,! mill'~, and 
presents for nearly the entire distance a bold bluff aLout 150 feet high, and covered with wood. lfolf a mile 
off this shore andrnragc may be hall in from 10 to 15 fathoms, but in southerly wcatlicr it mnot he aYoidetl. 
The eastern shore of tl1e point rum' nParly parallel with the wcsttc;rn for 4- or 6 milP~. Off the southeast 
point rocks aml foul bottom stretch out SE. for quite a mile. 

The geographical poi<ition of the ~outhwcstf'rn point, as determined by the rnitcll States Coa:'t 
Survey, is-

Latitude ....... _ ................. _ ......... _ . . . . . . . . . . . . . . 48 58 15.1 north. 
Longitude .....•.......... - ................. _ ............. 123 01 lG.5 west. 

It is th('refonJ nearly two miles south of the northwestern boundary of the rnited 8tate:;. lktwcen 
thie station and the bluff lie8 a marsh. 

Point Roberts was discovered and named tl1e Peuim•ula de Ci•pi·da in 1791. It was naml'd l'oint Robert>' 
by Yancouver in 1792, and is called Roberts Point on Eng-U,;11 Admiralty charts of 1847 and 1859. 

BRITISH COLUMBIA. 

The southern part of thi:; territory wa~ uam!'d New Georgia by \'ancom·C'r in li'.12. It r('cein'cl it~ 

pTescnt uatnc by order of the British goYernment in 1858. 

FHA.SER 111\ER. 

The mouth of the river on the Gulf edge of the Sturgeon bank lie" 'iY. by N. 9~ miles from the south
west part of Point Roberts. That part of the bank south of tlw rinr is now called Robert,;':; bank, and 
to that northward is retained the name Sturgeon bank, given to the whole by Yancouvc1· in 17~):2. 

The current of the river is said to have a velocity from 5 to 8 miles in some part~. Throughout 
its navigable extent it is very uanow and crooked. Since the discovery of gold in thi~ region a large traffic 
has arisen, and several steamboats run upon the river. 

The southern point of the entrance to the river is named Pelly Point; and the northern, Garry Point. 
'l'he following official notice in relation to the buoys through the Sturgeon bank is all that we IHIY(' to 

present. It was publi:;hed in September, 1859: 
The entrance to Fraser riYer ha,; been rebuoyed. All the buoys are placed ou the northern or pOl't side 

of the channel 011 entering, with the exception of one on the south sand hcac1. 
The folluwing memoranc1um points out the position anc1 gives the c1e,,;cription of each huoy : 
On tlw soutlt sand hwd.-A spar-buoy moored in 11 feet at low water. The s11ar i~ painted white and 

black in horizontal stripes, and surmounted by a ball of the same eolors, al~o in horizoutal etripes. 
On tlie north sand licatl.-A spar-buoy moored in 11 feet. The spar is painted black and white in 

vertical stripes, a.nd surmounted by a. ball painted in the same manner. 
On t/;e north side ef the clianncl.-A spar-buoy moored in 9 feet. The spar i~ painted in black and 

white in horizontal stripes, and surmounted by a red ball. 
1. A spar-buoy moored in 12 feet. The spar is painted in black and white horizontal str:ipc8, and sur· 

mounted by a white diamond marked 1. 
2. A spar-buoy moored in 12 feet. The spaT is p;i:inted wliite and surmounted by a black diamond 

marked 2. 
3. A spar-buoy moored in 11 feet. The spar is painted white and surmounted by a red diamond 

marked 3. 
4. A spar buoy moored in 11 feet. The spar is painted white and surmounted by a crC'~cent red nnd 

black, marked 4. 
5. A spar-buoy moored in 12 feet. 

by a red crescent, marked 5. 
The spar is painted in black and wllitc vCTtical ~tri}lCS, ~nrmounted 

On. entering the river, the Sand head buoy should not be approached within half a mile until tlw paFRag1• 
between them is brought to bear N. 9- E., when a vessel may steer in, mid-channel, or pM• the north Sand 
head buoy and the first one insid(\ it. abont 300 yards . 

• 51 ('. s 
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'!'hr r('maining five buoyt1 011 the north side of the channel may be passed from 100 to 250 yards, keeping 
thrm on the port hand. After pasoing the inner buoy a straight course may be steered for Garry Point. 

It ~lwuld be rernemb~·red tlrnt the ebb cuneut set8 tu the southward over Robert~' bauk, and the 
flood to the· northward over the Sturgeon bauk. 

'l'lw buo~'S a~sume a leaning pm•ition, varying from an angle of 35° to 80° according to the state of 
the current anrl wind, and can lu pLtinly >'ecn frocn v,,s;.uL·>' rb,,ks at a rli~tancr' of 3 miles in clear weather 

By fi,llowing the forcg<iiug c1frectionti, a vesBcl drawing from 15 to lG feet of water may enter the 
Fraser rinr with safoty at lrnlf tide. 

YP:'~efa from the Konth ward pasi;ing Point Roberts mn~t avoid Roberts' Lauk, which is very steei1; 
by not bringing the low part of the point to the soutlnrnrd of cast the bank will be cleared. 

The river wa~ c1i~covcred by Eliza in 1790; and in 179:<! Galiano informed Vancouver that it was called 
the Uio Jllancho, (Dlaneo,) in honor of the tl1en prim.-, ministf'l· of Spain, but that it had been searched for 
in vain. It receives its present name from its explorer. 

The shoal off it Vancouver called Stu1:c;eon bank in 1792. 

NANAIMO BAY. 

This bay lies on Yanconvcr island beyond the 49th parallel, and we refer to it because sn11plieR of coal 
(lignite) arc thp1·e obtained by many steamcni. 

'l'hc outer entrance to the harbor i8 in latitude 49° 12' north, longitude 123" 511 west, and bears 1V. t 
N. 33 miles from Point Roberts. From the entrance the mid-channel course runs S. ~ \V. five miles, passing 
a small island on the northwest at the distance of a mile, and a large island, witl1 falets off its north. point, 
three-rpunters of a mik on the ea~t. This conrse gradually approaches Douglas i"land- on the wrest, abnea:<t 
of a wide channel to th<· cast, and is rounded quite close. Tlw mineB will then lie about ,V.S,V. a mile 
dfataut, with a small iskt in front of them. The bottom is uneven; some sunken rocks occur, and tlw 
anchorage near the rivers i5 ;;o contracted that ves~el;; mnst moor. Pilot<" will be found hern to take vessds in. 

The price of the coal per ton is about six dollars, but it is light; occupies one-fifth more :;pace than 
'\V elsh coal; bnms rapidly with flame and much smoke; disengages a great deal of gas, and produces clinker 
in abundance. It i.s, however, >'nperior to the coal of Bellingham Lay. 

The nwal Epelling of this name is Xanaimo, but that best representing the sound is Nah-ny'-moh. 
Of the western sl10res of the Gulf of Georgia we can say but little. The currents rush past itf' 

precipitous shores with great velocity, and quite recently the coast surveying brig drifted, with 38 fathoms 
of chain at her hows, in a calm, for miles along and within 80 yards of the rocks before she brought up. 
In one or two instanccti preceding this the lead indicated bottom in 10 fathoms, the next cast showing 40 or 
50 fathoms. 

ARCHIPELAGO DE HARO. 

THE TWO STitAITS. 

T1w cxpcri<>nc<0 of t.hrne seaRons' surveying in this immedia.te locality has not increased our relish for 
navigating these channels in sailing ves~els. With plenty of wind no navigation could be better, but in 
a cnlm vessels will frequently be jammed close to rocks, with only a few fathoms inside of tlieir positions, 
hut 40 or 50 outRidc, and a swirling current that renders towing with boats utterly impossible. Frequently, 
too, boatB have been nearly swamped by the tide rips that exist through them. Off East Point, a.s an instance, 
a five-oared whale-boat eutire1y failed in trying to hold he1· own against the current, which we judged to be 
ruslting (the ouly term applicabfo) at the rate of seven miles per hour. Throughout the Canal de Haro the 
roar of the conflicting current8 can be heard for miles, and the main current runs frequently six miles per 
hour. No nnchorages exist in this channel, except at Cordowa bay, but it is free of known hidden dangers, 
except Unit roclc, and the continuation of the reef off Darcy island. It is 10 miles longer than the ltosario 
strait, ancl makes a right angle in its course, hut is a mile wider, and ha8 much deeper water. Rosario strait 
is less curved, has several anchorages and known dangerous rocks, and a current of about 1~ mile less per 
hour. For steamers, either cliannel, or even some of the narrow intermediate channels, may be used; but for 
a sailiug vessel the Rociario passage is preferable, although the total distance from the middle of the Strait of 
Juan de Fuca to the middle of the Gulf of Georgia is five miles longer. The winds are apt to fail in both 

channels, and duriug summer frequent calms prevail. 
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BELLINGHAM HAY. 

Before pas~ing to a description of Admiralty inlet wo will notice thi~ hay, as mines of coal (liguit(') han 
heen opm1ed upon it~ shoreH. 

Aftf'r leaving Rosm·io strait, tlie eourl"'<' upon "ntc1·ing the Bdlingl1am channel,* two mile;; wide, opr11ing 
soutl1 of Cypress idand, is 1\E. for two milco. Tlw width thPn ckcreases to a mik upon turning sharp around 
the SE. point of Cypress, and to tl1e P1Wtward arP i'('Pll the !.right l1luff• of Guemes i.l'larul. Betw<>cn thu:c 
two islands the channel runs al1uut tl1re1· miJ.,s 011 n. X. hy 'V. ~ "'· cnm·,.c. Abreast of thf' north end of 
Guemes, (wl1id1 is a Rl<'•·p l1l11ff,) allfl on th1· west ,-id1· of th<' l"hamwl. ar<' :'<'n·ral snull, high, woorl .. tl i'lds, call .. d 
tltP. Cont islands.t Tlw modr•rat<'ly low, wootkd ii'land facing the ('hamwl is Sinclair; vessels pass b0twpc·n 
the :ioutlrnast point of it arn1 the north <'nr1 of Unemcs. The bland a coupll• of miles to tlw XE. i" 1'emlu1·i ;t 
pass north of it, lint south of tltc small i,;let, (off Eliza'" island,) which is two miles };E. hy K. from the 
N\V. point of V cmloYi, and the s11uthcm part of Belliuglrnm bay opens to the southenst; its northern part 
opens to tlJP N.N\V. 

If the current he flood and the wind ligl1t, keep clo~c around Gu cm es and Vendovi, so as. not to b!' l'et 
pa8t Sinclair islarnl. 'l'l1e low, LarP, rocky isletF, q rni]r, N,V. of VeudoYi, are the Viti rocks:+ and the 
point hPtwecn tlH;m and Eliza's island is the Fouth0rn Pxtremity of Lummi island. :From tl1P i"lf'.t last 
paRsed, a point on the Pastl·rn ohorc lies nParly north five or six miles distant. Run past tl1is and follow tlw 
ti·pnr] of the shorP for two or tlll"ee miles to thP dPPpest part of that part of tl1e bay, wbea homl•>, &c., 
will t1euot.(• the 11osition of the mines and the villages of SehomP and "'hakorn. (3) Half a mih· from tlw 
shorn is capital anchorage in four fathoms, soft bot.tom, anr1 tlw bay th<'n· it< very smooth. 

The general direction of Bellingham bay i~ SE. and K\\'.: its width thrH• mile& anr1 lt•ng-th Ll, extending 
from latituck 4so 33' to latitude 48° 4S'. The dc11th of water range~ from 3 to 20 fathoms, with good 
sticky bottom. 

\Ve believe there are several companil'S miuing hPre, lmt the amount of coal obtained is not gn•at. lt~ 

quality is not goot1, the furnaces producing sometimes as mncl1 clinker and asl1e~ in bulk, and half the 
amount in weight, of the coal put fo. Deleterious gas is freely disengaged, and the cornhui\tion alBo (•voln•s 
clouds of black smoke. In the experiment which we witnes;:ed, in 1853, the steamer's furnaces eould not, 
in two at.ternptF, be kept up so a,; to produce a Fuffieiency of steam. 

A saw-mill is located upon the bay at one of the villages. 
Bellingham bay was first surveyed by 'Vhidhey, nndc1· Vancouver's orders, in 1792, and then rl'CPiw<l 

its present name. In some recent map:< the northern portion is called Gast.on bay, ant1 for th<' ~nutl!l'rn pa1·t 
the original name is retained; but VanC"nnver'R dl'Fignation is that m1iYersally n.clopt('(I on thr Wei'tern r·oa:<t .. 

A military station is located at the upper part of the liay, opposite to the coal min£>s. 
A hydrographic skf'tch of the bay was imblii'herl in tlrn OoaFt SurvPy rrport for 1~5G. 
'l'he amount of shore-line in the Archipelago de Haro, Bellingham bay, Possession som1J, &c., i:; 627 

miles. 
\V c never heard thunder in this Territory, cxcq1t in one instance, at Cypres~ i~land, in Rornrio strait. 

ADMIRALTY INLET. 

General features. -This inlet may he described as a vast canal, cornmenl'ing at the snutheaRt extremity 
of t.11c Strait of Juan de Fuca, and running in a general SE. by S. direction for GO miles to tlie son th (·nd of 
Vashon's isfand. It has for that length an average width of 3~ mile>', and then branches into a multitude of 
arms, which cover an area of about 14 by 22 mile•. '!'heir general direction is S\V. i S., and tl1t>y eompri8<' 
what is called Puget's sound. 

At 16 miles from the entra.nce to the inlet. an arm called Flood's rana.l opens npon thP we~tern ~id<., anti 

runs 60 miles S. by vV., with au average width of l~ mile. Tweuty-fiYe miles from the entrance of th<' 
inlet anotl1er arm opens on the eastern side, runs north and northwest behind 'Yhit1bey iRland, formi11g 
Possession sound, Ports Gardner and Susan, &e., and leads on to the Strait of J nan <le Fnea through 
Deception l'ass, at the north en<l of "\Vhidbey island. 

'l'he shores are generally bluffs, ranging from 50 to 500 feet in height, with their sideB kept bright hy 

<>Named by the U.S. Coast Survey in 1854. 
tNamed by the United States Exploring Expedition, 1841. 
(3\ The Indian name for" Noisy Water," the outlet of tho Jake, 
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the grad nal wearing action of tl1e water, and their tops covered with trees and t11ick undergrowtlt to their 
very e<lges. There is so much sameness in the sl1ores that it require~ some acquaintance with the different 
points to recognize them liy their trifling peculiarities. The depth of water in the channels is remarkably 
great, perhaps averaging· 100 fathoms, and it is sometimes dit!icult to :find anchorage i;ufficiently far from 
the shore to afford room for getting under way. Many superior harbors are found in every direction, and 
small settlements arc gradually springing up in favorable localities. 

Admiralty inlet, Hood's cairn!, and Puget's sc>Und, have an aggregate shore-line of not less than 803 
miles, yet the number of dangers known to exist in them is remarkably few. 

One of the inlets or arms of Puget's sound reaches within two miles of the hrad of Hood's canal, and 
Letwcen them lies a large lake. The southern waters of this sound are also within 65 miles, in a direct line, 
of the Columbia river, at the mouth of the Cowlitz, which is 52 miles from Cape Disappointment; and witliin 
20 miles of tlw upper waters of the Chehalis river, wl1ich runs into Grny's bay. At present the route 

travelled from the Columbia is by canoes, for 28 miles, up the Cowlitz to the settlement at "Cowlitz 
Landing," (or by horse over a SOIT,lewhat bad path,) and then by horses or mules to Olympia, 52 miles, over a 
tolerably level country, and l•y a road moderately good in sumuwr but bad in winter. The distance can be 
made in one day with a good horse. From where the road strikes the Chehalis the river is said to be 
navigable for large Loats to Gray's harbor. 1Ve judged the stream to be about 100 yards wide. It had 
apparently plenty of water and a slow current. The Cowlitz has a rapid current, and. at a low ~tage of the 
water canoes arP poled up its channel; during freshets they are dragged up, the crews clinging to the brancl1cs 
of the trees upon its banks. Two days of labor are then required for the trip, but in summer it is mad.e 
in one. 

The importance of these close relationR of the waters of the Columbia river, Puget's sound, Admiralty 
inlet, Gray'11 harbor, and Shoalwater bay, in view of the prosperity of the two Territories, must be manifest 
without entering into details of the feasibility of their connection by railroadR and canals. 

The i11let was discovered by Quimper, in 1790, and called the Canal de Caamano. It waR first explored 
and ma.11· kno1rn, in 1792, by Yancouvcr, who applied the present name to it. 

A reconnaissance sketcl1 of Admiralty inld was 1ml1lished by the Coast Survey in 18li4. 
1Ye shall not att.t•mpt to give in full and explicit detail all the peculiarities of this vast area of waters, 

hut, following tl1e mid-clianud courses, "·ill only note generally the objects as they come under the ey<' of· 
the navigator. 

'I'he entrance to the illlet lie11 Letween Point Partridge, on Whidbey island, and Point 'Vilson, on the 
main, at the ('ntrance to Port Townshend. The bearing of the latter point from the former is SE. by S. 
2 S., 4:! mile8; aud the blt1ff head lying two or three miles to the east of this line, and destitute of trees and 
marked by a light-house is Admiralty head, around which the ebb current, and an ebb eddy on the flood, 
s weepH with force. 

The first course inside of the entrance of the inlet is E.SE. 6:! miles, passing Port. 'l'ownshend on the 
rnuth, Admiralty head on the north, and changing the course abreast of Marrowstone Point on the W.S'\Y. 

Point Partridge is the western point of Whidbcy island, ancl directly faces the Strait uf Juan de Fnca. 
It. iH vr·ry Ht«ep and yellow, and fi;tt on the summit, which is covered with spruce, fir, and cedar. The point 
i~ so rounding that it i~ not <'asily i·ecognized 011 coming from the westward, but from the south and north it 
is wdl markl'rl and prominent. Its face i8 composed of looiie sand, which, being Llown up the hill by the 
strong WC<'t winrl:i, hai; formed a very peculiar ridge on the outer face of the top. This i» so uarrow that it 
can hardly be travelled, and in many places it is 35 feet above the ground inside; yet, being overgrown with 
bushes, the rirlge is now permanent.. 

The l1ighest part of the point is about 260 feet above low water. 
The triangulation station of the Coast S1.1rvey was on the southern part of the point, and its apprnxiruate 

geographical po~ition is: 
0 If 

Latitude . - - - ...... - ......•. - ... _ .• _ ..... _ . _ . _ .... _ . _ .•.. ___ . 48 12 59 north. 
Longitude ....••..... - - . - ... - . - - - - - - _____ . __ . _ ..• _ .. _....... 122 45 07 west. 

From Point Wilson it bears N1V, by N. t N., 4l miles. 
From Admiralty Head light-house NW. by ·w. :f W., 5! miles. 
The point received its preBent name from Vancouver in 1792. 
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PORT 'IUWNSHEND. 

Thi8 harbor i:o favor11bly situated at the termination of the Strait of Juan de Fuca, at the outlet of the 
waters of Admiralty inlet, Puget's sound, &c., and in proximity to the great inland wate1·s of BritH1 
Columbia. The entrance lies between Point 'V-ilrnn" and l\farro\\'Stone Point," tlie latter bearing E.SE. 3; 
miles from the former. lJpon this line, and l'Yen outsi<l(• of it. lies a bank extending two-third<' of the 
distance from l\farrowstone, and having from 6 to 1£i fathom~. with hard, sandy bottom. Inside of l'oint 
Wilson, which is composed of low, sandy hillocks, as heretofore described, lies auother low point called Point 
Hndrnn,t distant 1~ mile, SE. by 8. ~ S. 

Starting from the entrance line, about 1~ mile from }larrowstone, the mid-channel course of the bay if' 
S.S\V., three miles, with an average width of two; thence SE. 1f S. for 3:1 miles, with an average widtl1 of 
li. The depth of water througl1out is very regular, and ranges from 8 to 1£i fathoms, with soft, muddy 
bottom inside of l'oint Hudson. Vessels coming from the strait steer for Point Hud;;on, as ~oon a~ it iR 
opened by Point 'Yilt'on, passing the latter close, as 20 fathom~ are found 100 or 200 yards off it. Upon 
approaching Point Hudson, and when within half a mile of it, gradually keep away about a quarter of 1t 

mile in from 5 to 10 fathoms, and, as it opens, run quite close, with the summer wind off shore, to save making 
a tack; keC'p along half a mifo to the town situated under the Prairie bluff, and anchor anywhere off the end 
of the wharf, in 10 to 12 fathoms, about a quarter of a mile from shore. In winter anchor further out, to 
clear Point Hudson in getting under way with a southeaster. 

'Vl'hen coming down the inlet, bound into the bay, with the current cl1h, pass ~Iarrowstonc nearly tlm~e
quarters of a mile before heading in for the town, and so avoid a very strnng eddy which comes out of tl1c 
bay along the bluff shore west of this point. If the wind be light and the current strong, pas~ the point 
quite close by; run along the outside of the rip, and try to get upon the bank as soon ae practicable. 

In summer vessels frequently drift about the entrance for days, without a breadth of wind, and in vPry 
strong currents. 

Tides.-The corrected establislunent or mean interval bctwren the time of the moon's transit and thr 
time of liigh water is IIIh. XLIXm. The mean rise and fall of tides is 4.6 feet, of spring tid.-s 5.5 feet, 
and of neap tides 4.0 feet. Tbe mmn duration of the flood i~ 6h. 34m., and of the ebb 5h. 52m.. 'rh,, 
mean difference between the corrected establishments of the a. m. and p. m. tides of the same day i;; 2h. 22m. 

for high water, and Oli. 35m. for low water. When tlH' moon's declination if' greatest thPse diff<.>rences are 
4h. 38m. and Oh. 27m., respectively; and when the moon's declination is zero tht>r arc Oh. 40m .. and OJ,. 29m.. 
'l'he mran difforence in height of these two tides is 1.1 foot for tlie high waters, and 4.G feet for thP lo\\' 
waters; when the moon's dPclinat.ion is the greatest, tlwy arc O.G foot and 7.3 feet, and when tlw moon'~ 
declination is zero 1.4 foot and 1.4 foot. 1Vhen the moon's declination iH gre;ttest, and north, the two liigh 
waters of the day follow the moon's upper transit., re~pectively, hy about 61i. Sm. and 13/,. 56m., and whPn 
greatest, and south, by about lit. 30m. and 18/t. ::J4m., the heigl1t of the two being abont f'']nal. \Vhen thP 
moon's declination is zero, and passing from north to s()uth, they follow the moon's transit hy about 411 .• 9m. 

and 15/1. 55m., and the first rises about 1.4 foot higlrnr than the second. WhPn the moon's declination i;; 
zero, and passing from south to north, they follow tht> moon's transit by about 37t. 29m. an.d 16k. 35m., 
and the second rises higher than the firRt by the same quantity. When the moon's declination i~ greate~t. 
north or sont11, the two low waters follow the moon's transit by about 911. 4lm. auc1 22'1. 7m., hut when north 

the second falls lower than the first by about 7.3 feet., aud when south the firot falls lower by that quantity. 
When the moon's declination is zero, the two low waters fall nearly equally. 'I'he greatrst difference obt<ernd 
between the heights of the two low waters of a day was 8.6 feet, and the greatest difference between tit(' 
11igher l1igh and the lower low watC'r of a day was 10.1 feet . 

. For the method of computing the times and heights of high and low waters see the example given for 
San Francisco, and use the tables for Port Townshend, at the end of the Directory. 

The geographical position uf the triangulation station of the Coast Survey, upon Point W'il:oon. i8: 
0 

Latitude .................•.... _. . . . . . . . . . . . . . . . . . . . . . . 48 OS 42.7 north. 
Longitude .............................. _ ............. 122 44 49.4 west. 

h. m. s. 
Or, in time .•.••.... - •..•.•........................... 8 10 59.G. 

o Named by Vancouver in 1792. On one edition of the mRps of the Unikd States Explori11g I<;xpcdition the latter 
pe>int is called Point Cauoll, and on another Point Ringgold. 

t Named by the U. S. Exploring Expedition, 18U. 
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TLe pos1t10n of the triangulation Ftation on the P.xt.n~mity of Point llud:;on, computed from the sec 
ondary astronomical station near the town, is : 

" 0 

I~atitude ............................................. . 48 07 06.7 north. 
Longitude ........................................... . 122 44 ~5.8 west. 

h. m. s. 
Or, in time ..............•............•................ 8 10 57.7. 

~fognetic vmiation 21° 40' cast, in August, 1856, with a yearly increase of l.' 
:From the above it will he seen that Point Hudson is about Im. 25s. west of Telegraph hill, San. 

11'rancisco. 

The town of Port Townshend haR increased very much since the discovery of gold on l<'raser river. 
Xo fresh water is to be had, but vessels can obtain a small supply near the military post. Some fine farms, 
lie near the town, and vegetables are 1ilenty at reasonable prices. 'l'he place was noted for the rough charac
ter of its "beach combers." 

A military post has been established on the bluff, 22 miles S. by ""\Y. from the town, and on a site which 
commands one of the most beautiful Yiews in these waters, having the bluff and varied shores of the bay on 
either hancl ; Admiralty Head, 6 miles distant, in the middle ground; several distant, wooded ridges, awl in 
the back ground the snow-coveretl, double summit of Mount Baker, 10,900 foet iu height, with the mouth 
of tlic crater clistinctly visible between the peaks, and at times emitting vast volumes of smoke. The 
elevation of the line of perpetual snow upon this mountain is 3,145 feet. Humboldt is wrong in his 
description. 

On the enst side of the Lay, abreast of thf' town, lie;; a long sancl spit, nearly closing the north entrance 
to Kilisut harbor, which runs parallel to the inlet, and iB separated by an island a mile wide and G miles long. 
At high tide this harbor communicates, by a crooked boat chanuel, with Oak cove, at the south end. 

At tlie Lead of Port 'I'ownshend is a narrow cliannel opening into a large flat, bounded by a low, sandy 
bPneh, SPparating it from Oak cove. The Indians frequently use this as a portage. 

'l'he shores arc genPrally bluff•, abl)nt 120 feet high, and covered with wood, except behind the town. 
Bet.ween the town and Fo1·t Townshend are two low pieces of grass and sand beach, backed by marsh and 
_ponds. Tl1e 5-fathom curve extends hut a few hundred yards from any part of the shores. A small patch 
of kelp lies off the southern point of Prairie Bluff, and another off the north face of Marrowstone Bluff. 

Port Townshend was surveyed and :first made known in 1792, by Vancouver, who gave it the present 
name, by which it is always known. 

A chart of it was published by the Coast Survey in 1858. 
In 1855-'56 a law was passed appropriating a sum for building a light-house upon "Red Bluff," but the 

recommendations of seafaring men had fixed generally upon Point \Vilson as the most suitable location. 
Red Bluff, or Admiralty Head, has the advantage of being seen further up the inlet, but is shut out from 
l-imitli's hland light, while Point Wilson commands both it and Dungeness light. Around Point Wil
Hon ull the naYigation and commerce of the inlet and sound turn, and from it vesHels take their departure 
when going out in foggy or smoky weather. A vessel entering Port Towm;hend at night could easily know 
lier po~ition with the light on l'oint "\Vilson, and could enter it witl1 certainty. Coming out of the inlrt and 
liound into the bay she would have a good course to run by, when the light was opened by l\farrowstone 
]'oint. 

lllarrowst1me Point is a low sandy point stretching 300 yards eastward from the base of the bluff, and 
forming an indentation on its southern face, where anchorage may be had in 12 fathoms, with a current or 
e<1dy invariably running ebb. Small craft coming out of the inlet with a head wind can easily take advan
tage of this for 2 or 3 miles above the point. 

It received its present ·name from Vancouver in 1792. 

ADMIRALTY HE.!.D, 

Abreast of the entrance to Port Townsheutl, is a perpendicular cliff 80 feet high, falling on the eastem 
side to a low, pebbly ehorc, which runs 2 miles to the E.NE. and 8trikes the higl1 cliffil on the eastern side 
of the inlet. Behind this beach is a large fogoon, and off it is .Admiralty bay, with hard, sandy bottom, in 
irregular ridges, and a depth of 15 to 25 fathoms of water. A strong current always makes out of the bay• 
and it is exposed to the full sweep of southeasters. 'l'he current is so strong that a vessel rides to it, 
aud eonRPqnently lies in the trough of t.he sea. 
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LIGHT-HO-CSE O~ ADMIRALTY HEA..D. 

'I'he structure consiHts of a keeper's dwelling, with a towf't' rising through the roof at 01w end; both 
arc paintetl w bite, and the iron lantern surmounting the tower is painted red. The lwight of tlic tower from 
the base to the focal plane is 41 feet, and the elevation of the foe11l plane aboYe the mean level of the iulet i~ 
119 feet. 

The illuminating a11parntus is of thP fourth ordf'r of the ~ystem of FrN•nel, 
light- It was first exhibited January 20, ltlGl, and shows from sunset to sunrise. 
of the atmosphere it should be seen-

From a height of 10 feet at a distance of 16.1 miles. 
From a height of 20 feet at a distance of 17 .6 miles. 

Its gpographical }Josition, as determined by the Coast Survey, it-: 
0 

and ~hows a fi.r.etl wliitc 

L" nder a favorable state' 

II 

Latitude._ .. _. _. _ ... __ . _ .. _. _ .... _ .. __ .. _ .... _ ... _ .. _. 48 09 21.G north. 
Longitude . _ •. _. - .. - . _ .. _. _. ___ .. _. __ ..... _ .. _ .. __ . _.. 122 40 OS west. 

The magnetic '"llriation was 21 ° ·10' in AuguEt, 1856, and the present yearly incrPa"e is 1'. 

It illuminates an arc of 270° of the horizon, and comman<l,; Admiralty inlet and the a11proacl1c~. It 
sees New Dungeness liglit, but Smitli's Island liµ;l1t i,; hidd<!n by Point Partridge. 

l<'rom Point "Wilson it bears KE. by K, distant 3t mile,o:. 

:From l\farrow~tone Point N. by "'· l IV., distant 3,1 miles. 
l<'rom New Dungencss ligl1t N. 73° E., distant 17% mile!'. 
From Point Partridge S. 60° E., distant 5~ miles. 
Admiralty Head was named Reel Bluff by the FnitPd State,; Ex1)loring Expedition in lSH, but it ha>' 

now no color to suggest the appellation. Hnth names arc userl on the l'acifie coast. 
Starting from abreast Marrowstonc Point the mid-channel course up Admiralty inlet run:; SE. 11y S. ~ S. 

for 7 miles. 'l'he shores on either hand are bluffs of apparently uniform height, covered with trees. About;, 
miles on tl1is course ie passed, on the eastern shore, a low point, with one or two clum1Js of trees and buRhc~, to 
which has been given the name Buslt Point.• On the western shor<' i~ a rounding blnffpoint one mile north oft ho 
point which forms the northeast part of Oak cove. Off this point i:s good anclwragc in 12 or 15 fathoms. 
The peculiar geological formations found in the vicinity suggeste(l the designation Sod11Z,, Point!• whir-Ii it 

now bears. The high bold headland, Heveral miles directly ahead, is Foulwe11ther Bluff,t and that to the E. 
SE. destitute of trees, except one large c.lump, which marks it conspicuously from this direction, is Double 

Bluff• 'fbe deep indentation bet.ween it and Bush Point, with low land in the rear, is 1liutiny bay,• in 
the northern part of which cxiAts a narrow bank of 11 fathoms, affording an excellent foihing ground. At 
the end of the course Oak c0114 opens to the westward, and stretches towards the watern of Port Tow11s
bend. It has bluff shores nearly all around it, those on the southwest f11ce being limestone; but Basalt 
Point,§ at the south, derives its name from its geological structure. The depth of water i~ 5 to 1.5 fathoms, 
except N.NW. of Basalt Point, where it reaches 25 and 30 fathoms. The length of the bay is 3 miles, aucl 
its average wiclth about 11 mile. In beating out of the inlet, with a favorable current, ves'lels must not 
attempt to work to this bay for the sake of a long tack. 

Vancouver named it Oak cove, liis people having rcportetl that oak trees stood upon its shores. "\Ve 
have traversed the greater part of tlte shores but found none. 

The opening west of Foulweather bluff is Hood's Canal. Vessels bound into it keep close to the 
western shore of the bluff, and pass two low points lying near together. The water off tl1em is dN'P· 
Off the north face of Foulweather, for nearly a mile, less than 15 fathoms may be fouud. Kelp exii;t,_ under 
the face of the bluff, aucl ve~sds may pass around it. in 6 and 7 fathoms. The bottom along the edge of tlw 

kelp is rocky. On the west side of the entrance to Hood's Canal iR Port Ludlow, which will be de:<erilwd 
hereafter. 

The next or third course up the inlet iR E.SE_ for ten milei:;, passing on the eastward Double bluff, which 
stretches northeast for a mile, and rises 300 or 400 feet in height, having its top covered with wood. 'I'lw bluff 

----- ·---~-· -~--------- -
--~-----~- -----

"Named by the U.S. Coast Survey in 18r.5. 
t So named by Vancouver in 1792. The Indian name for Foulweatber is Pitch-pol. 
II Named by Vancouver in 1792. 
§Named by the U.S. Coast Snrvey in 1856. 
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running also to the nol'thward formB Useless bay.* Tliis has deep water over the greatel' portion of it, with a 
large ~h:1!low bay called Der'r fagoonf at its head. Tl1e high bluff forming the southern point of UselcPP 
bay is Satcliet 11ead.t A similnr bluff lies 2 mileR E. l>y S. of it. These form tl1e sonthf>rn f>Xtremity of 
"\Vhidbey island, in latitude 47° 54· north, and arc the turning points into Possession sound. 

Th~ two heads are about 300 feet high, cover<'c1 with wood, m,tl Rrparntecl by a depression, which is i.n 
part overflowed at high ticle, and then presents the appearance of a small bay. From the ea8tern head round 
the western, and a mile towanl l~ ,.;cless bay, the low-water line makes out half a mile, the shore being bare 
where some recent maps have deep water. For nearly a mile south of both heads a depth of S and lO 
fathoms and smooth Hanrl.r lint lorn can he found. vV e found, when anchored for several days off the eastern 
head, a strong under current running into J>oR!'ession sound, and :m upper current si.:tting to the weRtward, at all 
tides. Vancouver makes mention of tlw Ehoal, aml states that heating into tl1e inlet he stood on the bank 
until he got 5 fathoms, but want of time pn·cludcd his examining it. 

On th(' ;1restn11 side of the last mid·cha.nnel course we passed Fowlweathcr bluff, wliich is perpendicu
lar on it8 N.~vV. face, aud about 225 foet high, with heavy :firs upon its summit. It slopes towards the 
easr to a bluff 40 feet l1igh, !mt is steq1 on the side next to Hood's Canal. The low ~oint 4 miles cast of it 
is Point ~\~o Point,§ making well out, and destitute of trees or bushes. Between it and Foulweather is a 
derp bight, and il1e distance across tl1e neck to Hoocl's Canal is only a quarter of a mile in one part, marked by 
the track of a recent tornado that has twisted off and uprooted fhs of 3 and 4 feet diameter. On the south side 
of Point No Point i~ goorl anchorage in 10 fathoms; and thence the western shore runs nearly straight 
SE. hy S. for ten miles. 

At the enrl of' the last comse, whi~h carried us 3 miles beyond Point No Point, the inlet expands to a 
width of 7 miles. A course E.KE. for 3~ miles carril's us to the entrance of Possession sound, the first 6 
mil(~B of which run X. g \V., with a wi<lth of 2 milcB ancl bluff shores. It then turns to the northwestwarcl 
to l'ort Gardner. The water is deep in the entrance, and afford~ no anchorage. The low point on the shore, 
4 miles after entering, is Point Elliott, II and the bay 011ening to tlic northeast receives the Sinahomi~ or 
Scaget river. 

'I'he next, or fourtl1, mid-ebanm·I course up the inlet is S.SE. for 21 miles to Allen's bank, which lies 
a mile off the north end of Vashon's itilnnd. .FiYc miles on this courBc, or seven from Point No Point, 
hrings us to an excellent little harbor on tl1e westem si<le of the inlet, called Apple Tree core.• having a 
low point on the north eide, with a soft mucl flat extemling several hundred yards up the inlet. From 5 to 
12 fathoms water and 8ticky bottom are found off it and in the cove. There is no fresh water in the vicinity, 
but very good timber may be procured rnitable for boa.t spars and booms. On tlw eastern sliore of the inlet, 
abreast of thi,; cove, are two low points, a mile apart, making out from the bluff. The indentation between 
them forms a good though emall anchornge; and the chances are good for fresh water at high tide. The 
southern point is named Poi1tt TVclls, * the northern Point Edmund.• 'l'he inlet is here only 3 miles wide, 

and continues so to Point J<jferson, * two miles soutl1ward of Apple Tree cove. Tbis is a moderately low, 
straight bluff, with the ground rising behind it, and covered with timber. Stretching broad off its eastern 
face fo1· three-quarters of a. mile we discovernd, in 1856, a 9-fatliom shoal, whicl1 affords capital anchorage for 
vesseli; when drifting with light airs and adverse currents. 

PORTS !IIADISON A:'.'<D ORCHARD. 

Point J cffcrson is t11c northern side of the entrance to tl1is pol't, which runA 3 miles W .SW., with an 
average wi(lth of 2 miles ancl a large depth of water, except under Point Jefferson, where anchorage may be 
had in 10 and 15 fotl10ms, hanl sandy bottom, with patches of kelp insl10re. 

The soutlieast point of the entrance is low and sandy, making out from high wooded ground. One mile 
west of it is the narrow entrance to a natural canal, upon which, in full Yiew, arc situated the Port }ladison 

• N•1med by tLe U. S. Exploring Expedition, 1841, 
t Discovered and named by the U. S. Coast Survey, 18G6. 

t Named by the U. S. Exploring Expedition, 1841. 'l'he proper ~P"lling is Skadg'-it, and the Indian name of 
the point, Skoolhks. 

§Named by U. S. Exploring Expedition, 1841. The Indian name fur the point is Hahd-skus. 
J! Na.med by U. S. Exploring Expedition, 1841. 
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~aw-mills. At the SW. part of the hay ii< the vrry narrow entrance to Port Orcltard. 'The chamlf'l i< 
Bomewhat crooked, but it hai< 3 and 4 fatl1oms watf'r in it. On the WeRtrrn Rirk of thii< entranl'e an' ~om" 
white patches of beach, formed by clam Rhell8. In 1 S:l7 an Indian village wai' situated here, anc1 an Indian 
sub-agency. Both sides of the entrance are bluff,. Ye;,~els not wdl ac'luainted wit11 t.hr charnwl must enter 
under easy sail, and keep a lead going on each side of the vessel to ascertain when· the deepest water lies. 
After getting through give the point, 01w mile off on the ·western side, a b<>rth of 1warly half a mile, to avoid 
a shoal which makeR out eaRt. from it.. Thr•nce it is plain ~ailing in 15 to 25 fathoms of watPr. After pa~sing 
the first point an arm opens to the K"\V., and many vessi:b load there with spars. 'l'eu miles up th<' ~outhern 
channel is, or wa8, a ~aw-mill. In coming out of this port vessels i;hould nnt trust the 8outhern cntranef', 
but leave as they entered. Set' remarks under heading Restoration J'oint, page 411. 

Port Orchard was examined and named by Vancouver in 17\)2. 

Port ~ladison wa10 named by the "Cnited States Exploring Expedition in 18-11. The Indian name is 
K oo-soh'-kum. 

Bainbridge island lies hPtween Port Orchard, Port M adiso11, :rnd Arlmiralty inlet. It -iR 8 or ~ mi].,,, 
long by 2:)- in breadth, and itR genernl direction ii• SE. by S. A fewloggprn' hut~ Htancl on the' wr'stcrn side 
and the .Madison saw-mill at the north end. On the SE. pa1·t it is indented by two small harbrll"~. It was 
named by the United States Exploring. Expedition in 1841. 

Dl.JW.A."'.IWiH BAY. 

Abreast of Poi-t .Madison the easteTn shore of t.lw inlet. rf>treatf' a11d tl11'rP n"ffin·:i sevnal small ;,treams of 
water, but it gradually makes out into a very long, low SRrnl point, callPd ll'est Point,* which forrnR the 
extreme northwest part of the entrance to Ihnrnmi~h bay. The hay rum 1~. liy S. G~ mike aurl lw.R a width 
of 2 miles. To the south point, callerl Battery Point,t which is low and bare, \Yith a cnrion;;ly ~hape<l. 

mound rising sharply lie hind it, the eour;e is al o·ll SE. by S., and distance 4?/ miles. r nder ·w e;;t Point 
there is anchorage in 10 to 15 fathoms after getting toward,; the Lluff; lml on the north ,;ide of thr point the 
water is very deqJ. Through the centre of the bay the dPpth ranges from 88 to 40 fathoms. On the north 
side of Battery Point a Yessd anchoring in 20 fathoms cannot have a grr,ater scope of chain than 35 fathom:; 
without being too close to the shore. "\Vhen we a11cl10rerl there in 13 fathoms and \'eercd to 25 fathom8 uf 
cliain tl1e vessel's stem was in 2~ fathoms. The beach is smooth anil very regular, Leing composed of sand 
and gravel. On this side of Batteq Point is the deserted town of Alki, (the Indian phrase fur" Ly and by.") 
The town has had several names, but there is notl1ing about it to command trade. 

The bluff head within the bay, 2 miles K.NE. of Battery Point, is Duwamish Hcad.:j: It i" steep, about 
150 feet high, covered with timber, and the beach at lo"' wakr stretches out over a quarter of a mile 1\.:\""\V. 
from it. The head of thP bay receive~ tln~ Dnwamish rivPr, and for one or two miles i~ an extensiYc flat, 
bare at low water. 

The town of Seattle is on a small point at the NE. part of the bay, a little over 5 mile~ in~ide of '.Vest 
Point. It consists of a few houses and stores, a church, and a small saw -mill; and a number of university 
buildings are to be erected, ( 1S62.) It has but little trade. 

Seattle has been proposed as the terminus of the northern trans-contim'ntal rnilrnad, penetrating th<: 
Uascade mountains by the Yakima Pass, and thereby making the line l 40 mile~ shortC'r than by the Columbia 
RiYer Pass, which is remarkably favorable, whilst the former is only possibly pmcticable. 

The usual anchorage is directly off the wharf in 10 to 15 fathoms water, with the large white house on 
the extreme point bearing about E. or E. by S. and at a distance from the beach about 500 yards. This 
position will enable a vessel to work out well by making th<' first tack to the s.,uthward towards the fiat. If it. 
be high water this fiat cannot be distinguished, and the lead must be kept goiug. When a depth of 1 <'i 

fathoms is struck go about, for it shoals to 3 fatlwms very suddenly, and keeping on wo11ld soon bring up a vessel 
on the flat. If the current be ebb, vessels bonnd out should stand well into the inlet; and if bound up. work 
close under and around Duwamish llead to Battery Point. If the current br flood, ves~els bound out should 
work under the north shore, and close to West Point; if bound up, work under the north shore about 31 
miles to Maguolia bluff, beyond a low marshy indentation iu the shore, or until they can fetch well ckiu of 
:Battery Point. 

There is said to. be some good agricultural prairie land on the Duwmnisl1 river._~ Some d_i:tau~:~l'_ ~-i~ 

o Named by the U.S. Exploring Expedition, 1841. 
t Named by the U.S. Coast Survey, 1856. The Indian name is )Ie-kwah-mooks. 

52 cs 
~Named by the U. S. Coast Survey, 1856. 
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connected with Lala: 1Vasltington, which i8 reported to be 25 miles long and several miles broad, with islands 
in it. 1 t is but a few miles in a direct line cast of Seattle. Anothe~ small lake exists about a mile back 
from the beach, a mile weot of Seattle. This i8 reached by a trail. . 

The town of Seattle was attacked by a small body of Indians in 1855, but the assault was repelled by 
the United States stramer JUasrnchusetts. · 

'l'he bay 1rns callPd "Elliott'" bay by tlie United States Exploring Exptodition in 18!1, but the prrsent 
name io that by wl1icl1 it is invariably known, and was adopted from the name of the tribe of IndianK 
inhabiting its olmres. The name of the town is derived from that of the chief, Se-at-tlh. 

The Coast Survey report for 1654 was ac~mnpanied by a reconnaissance sketch of Dnwamish bay 1~nd 
Seattle liarbor. 

RESTORATION POINT. 

From the SE. point of Pmt :\Iadison to this point the shore is bluff and somewhat irregular, and is 
indented first by Eagle ltarbor,"' lmving a long pebbly spit making out 300 or 400 yards SE. from its north point; 
aud next, at Point Restoration, by Blakely lwrbor,* having off its entraucc a large rock, 15 feet higl1, with 
deep ~Yater all round it. The rock bears nearly K.N\V. three-quarters of a mile from the point, and the 
bottom between is irregular, the depth ranging from 20 to 40 fathoms. Blakely harbor is only a quarter of a 
mile wide and three-quarters long, with 18 fathoms sticky bottom at its mouth, and shoaliug gradually im;ide, 
but most on the south side. .A liydrographic sketch of the harbor will be found in the Coast Survey Report 
for 1856. 

Eagle harbor is larger and more commodious than Blakely. We discovered the shoal off its north poiut 
in 1856. 

Rc>toration Point is in some respects very peculiar; no other in these waters, except Battery Point, 
presenting the sami' formation. For 300 yarrls it iH flat, about 10 feet above high water, and lrns a foot 
depth of soil coyered with grass over a limcstoue rock, u11hcavcd nearly on edge, the direction of the strata 
pointing toward Battery or a little sontl1 of it. Inshore it rises up sharply a1Jont 100 feet, its sides covered 
with grass and the summit with fir trees. Around the wlrnle SID. fa.ce of the point these peculiarities exist. 
On the upper levels of the high land auji1ccnt our party found small lakes of water. 

From the extremity of the point a ledge, bare at low tides, makes out 300 yards, but the depth is 6 
fathoms 100 yanfa off its extremity, and lG fathoms at a quarter of a mile. On the tail of this ledge the 
United States sloop-of-war Decatur struck in 18ii5. S.SE. of the point anchorage may be had in li> fathoms, 

sticky bottom, a quarter of a mile distant; or, as a rule for finding anchorage, bring the rock north of it to 
range just over and inside of the point. Kelp exists along the southern face. 

'l'hc geographical position of the triangulation station of the Coast Survey upon this point is: 
o II 

Latitude........ . • • . . . . . . . • . • . • . • . .. • . • . . • . . • . • . . . . . • . 47 35 05.8 north. 
Longitude .•.......•.••....•.• _. . . . . . . . . • . . . . . • . . . . . • . 122 28 15.2 west. 

h. m. s 
Or, in time ........ _ . . . . . . . . . . . . . • . . . . . . . . . . . • • . . . . • . . 8 09 53.0. 

From this point Battery Point bears E. by N. 2- N., distant 2k miles. 
Tirle.~.-'l'he approximate corrected establishment is lVh. IVm., and the approximate mean rise and fall 

of tides 7 .4 feet. 
Vancouver anchored nuder this point in 1792 ; found large numbcrR of Indians located near, and first 

called it Village Point, hut <,hanged it to its present name in commemoration of the day on which he anchored. 
From this place his boats explored all the waters adjacent. 

South of Restoration the inlet opens to the westward for a couple of miles into a bay, in which is situated 
an island about three-quarters of a mile in extent, ca1led Blake island.* From the northwest part of the 
bay leads a narrow crooked pass 3 miles long to the southern part of Port Orchard, which spreads out into 
several arms. '!'lie pass is olmtructed by rocks and is difficult of navigation. The winds are variable, light, 
and unce1:tain at its narrowest part, where it makes a 8harp turn, and is only a couple of hundred yards wide, 
with a rushing swirling current. The channel generally used, although narrower than the one just mentioned, 
is that leading into Port Madison. 

o Named by the United States Exploring Expedition, 1841. 
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Our last course bl'ought us to A1len'.,. ban!.,* off the 11orlh end of \' a:<hnn'~ i:;laud, with Blake i8hnil 
to the weotwaril, and thre<'-qnarters of a mile dist.ant. 'l'his bank i~ nem·ly a milr in extent, arnl lias a~ little 
aR 10 fatl1omR n11011 it, with a variahle bott'}m, in Rome plncr>s mu<l, and in others hal'cl Eand. At our anchor
age upon it in 11 fatLoms the Routh end of Blake island bore ::\. 81 c '\Y., ancl the N'Y. point of Ya8hon's 
island S. 5° E. Between the anchorage and Blake island the water regnhrly deepens to about 18 fathoms 
in soft mud. This anchorage has already proved of service to vessels 10sing tho wind and having a€h-erse 
currents. In some recent maps 25 to 30 fathoms are marked in the position of tl1is shoal. The caEtern 
point of Blake island is low and pebbly, and ca11cc1 by tho mttive;; Tatugh. Under it i~ and1orage in 17 
and 18 fathoms, soft mud. The northe:u't point of Va,hou's island is Dolphin Point,t thL• nortbwe:;t point 

l'oint Vashon,{ tl1e point abreast of it is Point Southwortld and tlw mile-wide channel, comm"nc-ing lietweC'n 
tl1e last two points, is Cuh-os passage,t running west of Vasbon's island. 

The extent of shor<:-linc from the entrance of Admiralty inlet to the north cud of\-ashon's isltind is 2.U 
miles. 

The main body of the inlet continues about SE. for 8 miles, then S.S\Y. 8 mile~ further, with an avernge 
width r:;,,f 2 miles. In this stretch the currents are_rnoclerately strong, the chancff for anchoriug few, and it 
is sometimes calm while a fine breeze is blowing throngh Colvos Pa"sa~r. 

Brace Point§ lies on the east side of the inJ,,t, NE. from Dolphin Point. 
having two or three lone fir trees upon it, aml situated on t11e same ~idr of the 
Point, is called Point Pully.t 'l'ho water is very clecp close to it on either ~ide. 

'l'he rourn1·tnppcd point 
inlet., 4 miles aliov<' Brace 

The geographical position of the triangulation station of the Coast StHV<'Y 011 tht' summit of the mound 
at Point Pully is: 

0 II 

Latitude._ ....... _ . __ - ....... _ ..... __ . __ . _ .. _ . __ . _ ... - 4 7 27 07 .3 no1·tb. 

Longitude - __ .... _ ........... _. _ ... _ .......•.. _ ... - .. - 122 22 21.5 west. 
h. m. s. 

Or, in time . __ ......•. __ - .. __ .. _ ...•.. _ ...... __ . _ . _ .. . 8 09 29.4. 
There is a small bight north of BracP Point., and between it and another low 110int, called Faunt7eroy 

cove, t having good anchorage in 10 aucl 12 fathoms, and fresh water is easily obtained in tlH' viciuity. Be
tween Brace Point and Point Pully two or three small streami' of water empty, and another from the valley 
a mile cast of the high bluff at Pully. Off this valley a flat makes out with deep water at its edge. 

Under Dolphin Puint there is very dee11 water; but off the north encl of the island, near this point, we 
found anchorage in 14 fathoms, hard bottom. 

Cob:os JJtlssage is the usual, we may say tho invariably ttsecl ship channel iowarcl8 Pngd's sound. l t 
is about a mile wide, with high bluff shores, val'ied by numerous emall, low, sand points making out from the 
face of the bluff, and having deep water off them. The passage is 11 milee long lo the 80nth encl of Yashon's 
island, whfch is called Daleo l'oint,t and it nms with a nearly Ftraight courBe S. l1y }~. A mile and a half 
insiue of Point Vashon there is a small cllrve in the shore line called Fern <:ore,t with exc!'llcnt anchorage 
in .5 and 10 fathoms. Abreai1t of Daleo Point on the western shore therl' is a Rmall harbor, with a narrow and 
shoal entrance, called Gig harbor.t Looking out of the passage to the north, l\Iount Baker shows distinctly 
in clear weather. 

COMMENCEMENT BAY. 

When abreast of Daleo Point this bay, at the termination of Admiralty inlet, opens to the E.SE., and 
over its low background shows the high snow-covered peak of Mount Rainier. 'l'he general direction of the 
bay is E. by S. 1 S., with a length of three or four miles, a width of two miles, and a great depth of 
water up to the line of the extensive flat at its head, which is backed by mar~h. There are no settlements 

upon it, but in 1851 we found some deserted fishing stations. 
It was named in 1792 by Vancouver, who thought this the entrance to some large arm of the inlet, ou 

account of the low country beyond_ 
We believe the Indian name for this bay is Puyallup_ 

---------------------------------------- --

o DiscoYered and named by the United 8tate• Con.st SnrYey in 1857. 
t Named by the United StateJ! Coast Survey, lfi57. 
+Named by the United States Exploring Expedition. 1841. 
§Named by the United States Coai;t Survey in 1856. 
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Vashon',, island, lying Letwf>en the southern extremity of thr, inlet anil Oolvos passage, is 11~ miles 
long, witb an avcn:ge width of 2~ milPB. H:ilf way down on its eaRtcrn side lies a curiously shaped peninsula, 
fo1·med by a narrnw, low, sandy neck of land, which makes out into the inlet, and then runs towards the 
~CJuth point of the iHlaud. The spa('c betw<'en tl1i~ peuiusula mi'd the ioland is an excellent liarhm· four or 
fiye miles lung, and three-quarters of a mile wide, witl1 five to ten fathomR water in it. The southeast face 
of tlw 1wninsula is high :md steep. aml bordered by watrr from 40 to 50 fathoms deep. 

The island is high, with steep shores, covered with wood and undergrowth. Its surface is marshy in 
many parts tlwt are quite elevat<"d. The present name was given by Yancouver in 1792. The harbpr 
formecl L.r it anJ the peninsula was called Quartcrmasta'., Juirbur by the United States Exploring J~xpe
tlition iu li:\41. 

I'OlXT JJBFlANCE AN ll THE NARROWS." 

Tl1c l1igh, 8harp yellow bluff facing the Ponth entrance to Colvos pasrnge i~ called Point Defiance, and 
between it and the western shme pass all th!' waters of Pugt,t's sounil. This passage is called the Narrnws. • 
Its average width i~ thrPe·quarter:< of a milP, ancl very uniform; the shores are high, bold, and in some placeR 
rock,r. For two miles to the SE. its course is a regular curvr. The next turn is to the southward, and at a 
distance of two miles in that direction the waters of the sound open ahead, with a narrow pass between the 
maiu and Fox is laud Lo the west; and a small indentation, backed by lo"' ground, and formPd on the south 
hy a small peninsula, on the east. In this lJight is anchorage in 15 fathoms, with swirling eddies. On the 
~outh face of this peninsula, and out.side of tlie kelp, anchorage may also be had. 

rUGET'S SOCXD. 
This cullcc-tion of iulet;; comrnenct:~ af'Ler lia:<siug "T!Je Karrows," and covers an area of 14 miles by 22, 

with n g<•ncral direetiou SvY. if S. The nggregate slwre-linf' of this Round, and the adjacent part of Admi
ralty inlet, with Oolvos pus;1uge, to the north end of Vuchon's i8land, is not less than 370 miles. Upon its 
shores m<· situated tlu• settlements of >::iteilacoom, Nisqually, Olympia, and Newmarket. 

It rpceh-cc1 ittl present name in 1792 from Yancouver, in compliment to Lieutenant Puget, who ex
J•lored it. 

STElLACOO:U. 

On the eastern shore of Puget's sound, nine miles south of Point Defiance, is situated the tow11 or village 
of Steilacoom, upon a rising bluff. It consists of only a few lwuses. }'ort Steilacoom stand& about a mile 
iuland, upon a piece of granlly pmirie, and roads lead from it to the town and the creek. 

The neighboring counhT is only mouerately well adapted to agriculture except along the bottoms of the 
small streams. 

The usual anchorage is off tlrn small wharf, in 15 fathoms, hard bottom, and about 400 or .500 ya.rds 
from the shore. An i~land lying 2f miles dhitant to the west of that position is called McNeil, and between it 
and Fox island, to the northward, there is a passage a mile and a half wiilc. 'l'he passage on the south side of 
UeKeil island, between it and Anderson faland, is generally known as IY.1lch's passage. It bears about S,V. 
by \'{. from tbe anchorage, and is marked by a small wooded islet in it, called Eagle iRland, off which lies 
rocky bottom, and vessels lrnep closer to the n01th shore. This passage is the di1·ect channel to Olympia, 
instead of following the broad one to the southward of Steilacoom. 

The north end of the island, showing to the southward, and 11 mile from the anchorage, is Kitson 
island. 

One mile north of the anchorage is the mouth of a small stream called the Steilacoom river. 
In coming to Steilacoom, or bound direct for Olympia, a patch of kelp, with foul bott~ and le.SH than 

three fathoms of water upon it, must be avoided. It beal's S.SE. one mile from the south end of .Fox island, 
and NW. by W. l~ mile from Steilacoom wl1arf. The tide-l'ip upon it and abreast of the town is very great; 
quite sufficient with a little wind to swamp a small boat. The shores of the main and i:ilands are bold, nearly 
uniform in height, and covered with trees. 

Tides.-The corrected establishment or mean interval between the time of the moon's transit and the 
time of high water is IVh .. XLVIm. The mean rise and fall of tides is 9.2 feet, of spring tides 11.l feet, o( 

•Named by the United Sta.tes Exploring Expedition in li4l. 
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neap tides 7.2 feet. The mean duration of the flood if< Gh. 3m., of t11e dih 6h.. 25m .. anc1 of th<' stancl 28m. 
The difference between the rise of the highest tide and the fall of tl1e lowest tide obsPrved wa~ 18.3 feet. 
The greatest difference ohs1•rved hetweeu the heigM of the two low watcrn of oue day wa~ 12.2 feet, aml the 
greateRt (lifferenee between the higlwr high a11d lower low water~ of a clay wa~ 17 .7. 

When the moon'R declination is grnatest north the two high water~ of tl1e day follow her transit, re,;pect
ively, Ly about 6 and 16 hours, and when greatest., and south, by 3z and lbz hours, the height of tl1e two 
being about equal. \Vhen the moon's declination is zero they follow the moon's transit by ahout 4h. 46m. 
and 17h. 12m., but the first is higher than the second by ahout 2.7 feet when the moon's declination is clumg
ing from north to south, aml when changing from south to north the second is higher tlian the first by tl1at 
quantity. V.Then the moon's declination is greatest. north or south, tlie two low water~ follow tl1e moon'.c; 
transit by about lllt. llm. and 23h. 31m., but when north the second falls lower than the first by aLout 9.7 

f .. et, and when south the firHt falh lower than the second by that quantity. 'Vhen the moon's deelination is 
zero the two low waters are nearly equal in height; when changing from north to south they follow thl' moon's 

• southing Ly about lllt. 41m. and 23/1. 7in., and when changing from south to north by 107,. -11111. and 24/t. 7111. 
To find the times of high and low waters, first compute them for Port 'Townshend, and to the number:" 

tlmR obtained add 57 minutes. 
The pronunciation of the name Steilaeoom, a'3 given to us by Indians, is Tchil'-m-cum. On the Admi

ralty maps of 1847 we find it Chelakoom. 
A reconnaissance sheet of Steilacoom harbor was published by tl1e Coast Surrey in 1856. 
Nisqual1y, five miles south of Steilacoom, and on the Fame side of the sound, is, at pw·ecnt, a place of no 

trade or importance. It was one of the early j)Of'ts of the Hudson Bay Company, and i:< ~till oecnpied by 
them. An extensive mud flat exists off the mouth of the witle, marshy valley, but the depth of water is very 
great close to it, and the anchorage rnom very much contracte<l. The river Xii'<[Ually empties here, and "~e 

believe there are two small saw-mills upon it. The name is Indian. 

OLYMPIA. 

It would be almost useless to attempt to describe the route to Olympia from Steilacoom, as a pilot 01· a 
map is al>solutcly necessary in making the passage. 'i'he mid-channel eourse is 21 miles in length, and il~ 

width from half a mile to a mile and a half. 
Olympia is situated at tbe head of Budd's inlet,* which is six miles long, tlll'ee-qnaTters of a mi!P wiJe, 

and rnm1 nearly south. The shores are steep and wooded, and the head of the Lay an immense mud flat 
hPhind which iR the town. It acquires prospective importance by being the capital of tire Tcnitory, but 
especially on account of its proximity to the Columbia river valley, aml to the headwaters of the Chehalis. 
Tbere is a Baw-mill at :Newmarket, two miles south on the Tum"·ater, and three others in the ,-icinily, Lesille$ 
one or two grist-mills. 

A depth of three fathoms can be carried on the west side of Budd's inlet, within one mid a half mi.IP of 

the wha1f; and one fathom within a mile on the eastern side. Vessels are brought llp to the wharf 
at the highest tides, and then rest in the mud until ready to leave. 

'l'he gr<~atest difference between the highest and lowest tideE' iR rpportPd aliout 24 foct, and is <1onbtles~ 
more than this when we compare its position wit.h that of Stdlacoom. ThP approximate corrected c;;tubli:ih
ment is Vh. VIIIin., and the mean rise and fall of tides 9.2 feet. 

The approximate geographical position of the wharf is: 

0 I II 

Latitude .. ___ .. _ . • . ..... _ ...... - - . - - . - - ........... - .. · - . · - 47 03 00 north. 

Longitude ... - ..... - - .•.. - - - ... - ... - . - - · - .. · - - · · · - · · - . · - · · · 122 55 00 west. 
h. rn. .. 

Or, in time .. _ ......... _ ..•......•..... _ ........ _. . . . . . . . . . 8 11 42. 

'rhe computed magnetic variation 20° 47' east, in July, 1856, and the present yearly increase 1'. 
A hydrographic reconnaissance of Budd's inlet was published by the Coast Survey in 1856. 
A small saw-mill bas been built on Hammerslcy's inlet,* and anothe1· on Henclerson'~ inlet.* 

"Nawcd by the U. S. Exploring Expedition in 1841. 
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HOOD'S CANAL.* 

The entrancf' to this arm of .Admiralty inlet lies between Basalt Point and Foulweather bluff, the latter 
bearing E. ~ S., distant 3~ mileH from the former. 

Th(' first rni<l-clrnnnel cour,;e is SE. for four miles, pointing directly into Port Gamble, at tlw entrance 
to which the houses and mill are r1lainl3: visible; and passing a high, i·omH1, woo<le<l peninsula on the west 
side oft be channd, am1 connected to t11e main by a n::u:-row m'ck oflow sand beach. 'l'hif' is frequently mistaken 
for :m island, and is called Hood's Head.t Between this head and l'ort Gamble the canal changes its eour~e 
and runs in n<>arly a straight line S. by W. 40 miles, with an avc•mge width of 1 z mile. In latitude 47°. 21' 
N. it makes an abrupt turn, aml runi:l for 12 or 13 miles about NE. 

PORT LUDLOW. 

Close to Basalt Point lie ;;omc rocks, with others about half a mile SE., called the Colvos rocks,* among 
which is one ;:5 feet high, but of small extent. Close in shore, and a.breast of this, is a rock just awash at 
high tide, but between the two runs a channel with 15 fathoms water, having soft, muddy bottom. 'l'he 
lirigl1t bluff head ll mile SE. of the Colvos rocks, and about two miles S"W. by \V. from }'oulweathcr bluff, is 
Tala Poi11Lf Half~way between the Colvos and this point is the usual entrance, over a sand bar having 4,! 
fathoms. The 3-fathom line stretches half a mile SE. of Colvos. If the wind and currents do not suit for 
this channel, run inside of tlH: ColvoH, carrying deeii water and eight fathoms, soft., mmltly bottom, anywhere 
insitle of Talu Point, even past the saw-mill, if necessary. The general direction of the shore from Basalt 
}Joint to the saw-mill on the low sand point inside, b S. SE. 2,! miles. .Abreast of 'rala the width of tlte 1-y 
is three-quarters of a mile, but it gradually contracts to less than half a mile at the saw mill, at which vessels 
load. Inside of the saw-mill point is an excellent anchorage in seven anc1 eight fathoms. About a ~ile from 
the mill is an ample water-power, with an available head of 80 feet, but it is not used. 

'Ye believe the Pacific Mai] Steamship Company were to have established a coal c1cpot here for their 
Pugf't's sound ~teamships; hut since the breaking out of the Fi·aser river gold excitement other arrangements 
liavc been made. 

Of all the small harbors in these waters we do not hesitate to give this the preference, as it iR completely 
lrtn<l-locked, and protected from gales from every quarter by the high land and high trees a.round it. The 
first steamboat built in these waters was lmmched here in 1860. :~~ 

It recciveil its present name from the united States Exploring Expedition in 1841. 
The first rocks off Basalt lie at the narrow mouth of a small boat harbor, called Mats-mats. The 

eutrnnrc to it is over a half mile long, about 100 yards wide, and at the sharp turn obstructed by rocks, 
wliirl1 11.llow a channel of only three feet water. Inside, the depth ranges to two fathoms, and the extent of 
the harbor is about three-quarters of a mile by a tliird in breadth. 

A maii of Port Ludlow and l\'fat-rnats was published by the Coast Survey in 1856. 

PORT GAMBLE. 

Aft<'r pas~i11g l'tmlweathcr blnff keep closer to the eastern shore than to the western, to avoid the strong 
current pa~~ing rouud the low point which makes out from Hood's Head. Run for the saw-mill, plainly in 
::;ight, on the wcstem side of the entrance to the bay, and when within a mile of it approach the eastern bluff 
within the third of a mile, in about 10 or L5 fathoms, gradually drawing closer in shore, and passing between 
the outer white and inner black can buoys. .At the lowest tides the white one is in 15 feet, the black in l 2~, and 
the small spar buoy between them in mid-channel in 17 feet, but it rarely shows above water at any tide . .After 
passing these buoys the mill herirs almost S.SE. half a mile distant. Steer SE., or half-way between the mill 
wharf and the cast point, pass to the east of the white spar buoy, which is in 12i feet, and run tluough the entrance, 
passing the wharf at about one-third of the distance between the points. Do not round up to the eastward, 
as a shoal m:ikes out almost parallel with the point. It may be here noticed that these buoys were made and 
placed by the Puget Mill Company, for the benefit of vessels trading to the port. 

ONamcd by Vancouver, 1792. 
t Named by the U. S. Coast Survey in 1856. 

+~11.med by the U. S. Exploring Expedition in 18H. 
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If the wind is ahead while beating up, it will be impossible for a large flizcd-nsf\el to g('t in, as the 
channel is 11alf a mile long, and not over 100 yards "-ide at the nnrrowest part. Anchor off the lmoy:;, and 
drop in with the eai·ly fl~od, or war11 in with the Inst of the ebb. On the shoal forming the western ~iJe of the 
pat"sage ten foet may hr: found until np with the whit(' spar b110y. 

ln~ido of the points the bay appears to open well under the eastern one, but the 3-fathom line makeE 

out ou a line with the end of the poiut. On the western side is a crib, arouml which a >;hoal has formed
anchor just liPyond it in five fathoms, soft muddy bottom. The depth of water thronghnut the bay i~ from 
four to nine fatliomR, with mu.cl bottom. 'l'he length of the bay ii' 2! miles, it~ width tlm:(·-quarterE of a mile, 
and ite direction soutl1eaHt. 'l'hc shores arc steep, but not high, and are bordered by rnnd and pebble beach. 
offering capital chances for laying a vessel out. A better place, however, for that purpose, i~ at the end of 
the store wharf, CE'pccially for vet-sds with large dead rise. 

In summer the wind generally blows into the lmrbor lightly; in winter the SE. gale~ draw directly nut. 
Loaded vessels must warp out iu summer, or trust to a light southerly air in the morning, with an eblJ tide. 
None but small, smart working vessels can beat out, aml few of those have <lone so within the chanuel limit~. 

The approximate geographical position of the eastern point of the entrance if' : 
O I II 

Latitude... . . . . . . . . ..... - . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . • . . 4 7 51 3:2 north. 
Longitude_ ..... - ..... - ... - .......•..... - ... - ..... - ....... 122 33 .5G west. 

h. m. • 
Or, in time ......•..... - ......•............. _.............. 8 10 15.7 

The saw-miU here is the largest and most effoctive in this prrrt of the Territory, cutting at the rate of Bix 
or ~even millions of feet of lumber per year. Att.acl1ecl to it are lath, sbinglP. and planing marhine,. A large 
quantity of the lumber and rough spars for mQsts are carried to Australia und the Sandwich Islands. '\Yitl1in 
two or three seasons, ending with that of IS.57, the number of outward-bound vessels trading to the Sancl wieh 
Islands wus 15; the average passage 2Gz days; the shortest passage 19 dayd, and the lougPst 32. From the 

islands to the mill tl1e number of nrnsels arriving was lG; average passage 25~ dnys; shortest passage 15 

days, and the longest 35 days. Of theee one reported a passage of 15 days to the month of l"uca ~trait, and 
niue days thence to the port, in the ea.rly part of September, having encountered nearly continuous calmil in the 
strait and inlet. 

From this place, called Teekalet, (the Indian name of the bay,) a road is being corn;t.ructed (1857) by 
the ::1-Iill Company to Port l\fodison. 

The steam and smoke from the saw-mill are distinctly visible from part of Port Townshend over the low 
ground between that bay and Oak cove. . 

It received its present name from the U. 8. Exploring Expeditiun in 1841. 
The Coast Survey Report for 1856 contained a hydrographic sketch of Port GamblP. 
Three miles from Hood's Ilead, on the western side of the canal, Suquamis/, lwrbor• open~. A large 

sand bank occupies its centre, and extends a mile in length N.K\Y., by half a mile in width. The a11proaches 
to the shoal, which is in part bare, are detected in thick weather by the lead, the soundings decreasing regu
larly from 20 fathoms. Keep, however, close under the northern shore, which runs two miles \Y.S,Y. from 
the low point called Termination Point.• 

Fourteen miles from Hood's Head the canal curves more to the southward, and then to tl1e S.SW. 
around Hazel Point,t on the west side of which a large arm of the canal makes umth for ten mile~, l>ifur

cating near its l1ead. On its western side the eastern spurs of the Olympus rang•~ reach it:; waters, and form 
the western shore-line of the canal to the great bend. Tne sharp peak named Mount Constancrt attains an 
elevation of 7 ,777 feet. 

'l'wo miles south of Hazel Point, and on the eastern side of the canal, is a fine harbor, formerly called 
Hahainish harbor,"' but the name has been changed by settlers, who have lately built a small saw-mill there. It 
is formed by Seabock island on the west, and is about 11 mile long by half a mile wide, with good bottom in 

from 10 to 15 fathoms, the depth decreasing to the head. 
South of the lmrhor Hood'l:! canal i8 slightly contracted in width, but continuet< in the same general 

direction to about latitude 47° 21' N., ("Vancouver's farthest,") where it takc8 an abrnpt turn, aud ~tretehes E · 
by N. ~ N. four miles. The width in that part contracts to half a mile, and the shores overlap. From this it 
takes another slight bend, runs NE. by N. eight or nine miles, and reacheR within two or three miles of the 

••Named by the U.S. Exploring Expedition in UHL 
t Named by Vancouver in 1792. 
~Named hy the U. 8. Coast Sarvey in 1855. 
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northern extremity of Case inlPt,* an arm of Puget's sound. A large lake lies between the inlet and the canal. 
"\Vhen Vancouvc>r reached the first sharp turn he thought he saw the termination of the canal, and has plotted 
it in accordance with that view on his chart, four miles beyond the point marked "Vancouver's farthest" on 
tl1c Admiralty charts. This was, in fact, the highest point to which he carried his boats. 

The name, Hood's Canal, was given to it in l 792 by Vancouve1·. Its extent of shore-line is not less tlrnn 
192 miles. 

Before quitting our undertaking we are induced to append the following meteorological table, aE< it. will 
give a good idea of the ~ummer climate in this imction. ,The observations were made upon a vessel in th·e 
waters of Fuca ~trait, Admiralty inlet, and Puget's sound, the instruments being kept in the best shade 
practicable. The baromete1· was an aneroid, read at the hours 10 a. m. and 4 p. m., except in heavy weather, 
when it was read every hour. The thermometer readings arn Fahrenheit, and reduced to the standard. 

Abstract ef meteoroTogical observations made on boarrl the United States Coast Surveying brig R.H. Faunt
lero?;, in the Strait qf Juan de F1;.ca, Arcliipelago de Haro, Admiralty Inlet, and Puget's Sound, during 
tltc summers ef 18.55, '56, and '57. 

1855. 

I 

July .... _ .... -···-···-

Aup;ust ·---------- ----: 

fleptember .... - ... - - ... 

ThrcP weeks in October_ 1 

,:, 
~ 

b 
·;; = '""' .§ '-

"' ;; 
'"' ;:;; 

70. 2 

6f>. 8 

6:1. 2 

53.3 

53.4 
5~.5 

52.2 

90.9 

8:3. 3 

77, 7 I 

76. 7 

,; gb 
a " ·;;; ~ 

~ ~ e: 
:§ '-

0 :; 
"" "' u "' " ::;; 
" 0 

::>::; ..... 

c 

W.fl I 48.2 
24.7 49.8 
18. 3 49.3 
20.2 45.3 

Greatest range of temperatnre during the above period, 450. 6. 
GreatPst range of barometer from June 24 to October 18, = O. !l2 inch. 
A <lry season; heavy SE. gales in Sept.1mber. 

,:, .:: en .. ., 
s ·s "" "" = 8 d 

~ .!:> :a .; "j;j ;g 
"' " ·:::; "' s "' "' 1856. -a .§ .§ .. ... 8 ... 8 

._ '-c a ·;;; ._ ·a 
0 .., "' 0 "§ ., •£ "' 8 
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""' ....:; 
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~ 

~ ~ 0 
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c ,, 

" ·- a Ct; 

~ ~ 2 
"' -;; ..0 

'- - '-
0 oc "' c 

" ~ 0:, "' ~ -;; Ct; 

= "' .E " s r.e ::: ""' ·;; 
::>::; c i;::l, ~ 

-------
Q c Incites. Inches. 

!l.4 ~~:3. 7 0.44 
6.il 29. 7 . 4:1 Not. rueas-

8.6 20.0 .91 11rn<l. 

I 11. 9 27.6 • 38 

._ 
.5 ...; .. 0 

.$ s "' "' :s I;.() "' 8 c .... 
~ "' E 8 .. 

['! >.. 25 ._ 
" 0 

.., 
"' ..,, ~ 2 ""' ., 
8 "' "' d M "' ~ "' 

I;.() 

" <) 0 " ·;:; 
"' c'5 ~ a: a: 

--·------- ----- - ------ --- ----- -----

0 0 0 0 0 

May -- - • - -- --- 67. 1 48.7 85.7 31. 1 45.0 
,June ___ - ______ 69. 0 51. 2 84.4 27.4 45.7 
July·--------- 72. 5 51. 7 84.7 29.7 43. 4 

August·------- 72.2 53. ii 83.7 25.5 48.4 

SeptembP.r ·----! 72. 8 51. 1 85. 1 27.5 42. 0 

Greatest mnge of temperature during the above period, 430, 7. 
Greatest range of barometer from April 25 to September 30, o. 85 inch. 
A weL season. 

0 

7.4 

10.3 
14.0 

10.2 

14.4 

0 Named by the United States Exploring Expedition, 1841. 

0 Inch et. lnehf!S. 
38. I 0.53 .,,; 
34. 0 • 53 ~ 

"' "' 41. 3 . 43 "' "' 
30.2 • 56 8 ... 

0 
36.5 . 69 z 
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,:; " "' '" "' 0 .s B a: ·9 "° "° '° s " .E .5 ;a s " ~ .... "" tJ) 

~ .!=;> "' d " "' .; :~ " ~ ·;;; ~ " s ., 
" .§ 

I s 1851. o! .; .. 8 .... 
~ "' "" .§ ""' .§ ·~ .:. .=-..... ..... ..... ·~ ...... .... " -0 0 ... 

8 
0 _., tl 3.""' 0 

"' 
., ~ " w " '" E " "' @ " ...:: "° " :.r 

""" "' cc s:i " Oil Q "' " ~ ..s 0 " "' " ~ ~ :a iii " 3 "' ~ p:; p:; 0 , _____ , 
----------'~--

0 0 0 0 

Three weeks in May •••• --~ 71. 7 48. 4 101. 5 46. 9 

June--------··---------- 78.2 50. 7 90. 1 29. 2 

July-----·_._ --- • - •••• - ·: 74.. 9 51. 6 89.2 26.5 

August. •••••• ·---._··---~ 73.8 51. l 88. 0 28. 0 

September. __ ••••••••••• ·! 65.5 49. 8 76.4 23. 3 
Two weeks in October. ____ ~ 60. 1 48. 9 68.7 16. 3 

Greatest range of temperature during the above period, 630. O. 
Greatest range of barometer from May 12 to October 13, 0. 79 inch. 

0 0 0 Inc/us. 
38.5 18.l 46. 0 0.52 

43.0 13. 1 36.9 . 62 

46.9 9. 3 33. l . 44. 

4.7. 1 9. 7 37.8 • 4.6 

45.2 8.5 30. 8 • 73 

43.4 7.8 25. 1 . 65 

A dry season, and marked by a week of remarkably hot weather at the close of May and beginning of June. 

The working season of 18.'\8 was wet. The working season of 1859 was dry. 

The following table will give a few additional items of the winter months of 1860-'61. 
The observations were made at Olympia, at the office of the suryeyor general. 

1860. 
Deeemb•r. 

~faximum temperature __ ... _ .. ___ .... _ .. __ ..•. 5ZO 
Minjmum temperature _____ . _____ ...•...•••••. 23° 
Mean temperature ...••....••..• _ .......•• _ • • . 39". 7 
Amount of snow in inches .•••• _ •..••.....••••. No record .. \ 

Amount of rain and melted snow in inchcs .• ---·1·-··-do- .. --J 
Days on which snow fell .. - •••.• -- ..... -·· •. ·-i--- - .do_ - - - . / 
Days on which snow lay on the ground __ •••.. _.\ __ ._ .do ..•. _ i 

D!l;ys on which rain fell •..•••.. - •.. ---- --- -- - . i 13 
1 

Day•on which no rain fell - .••....••••• --- •.. ·) 18 
Number of frosty mornings·-----·······-···-- 11 
Number of clear days •••••••••.•..••••.••••.. ! 6 

! 

1861. 
January. 

49° 
14° 
3sc.4 
6.4 
3.1 
4 

8 
12 
19 
6 
4 

1861. 
February. 

52° 
3F 
42°.3 

9 
8.9 
~ 

4 
13 
15 
7 
8 

lnche8. 
o. 79 
1. 19 

0. 01 

0.08 

i o. 70 

0. H 

The cerealia generally grow well, but the climate is too cold for maize. During the winter a great 
amount of rain falls-as much as 60 inches-and heavy weather prevails principally from the southward. 
It is never cold enough to form thick, clear, solid ice, which has to lrn brought from Sitka for the San Fran
cisco market. 

53 cs 



 

Table ef geographical positions ef important headlmuls, hays, rfrer.Y, l~ght-hou.iN, ~"G .. on the wstern coast.-Crnnpiled from tlie "Diredory for the Paci.fie 
Coast of t!te United 8fall't." 

Exn,ANATION.-Primary llRtronomieal statinm: in ~mall rapitaJ.:.:; ~erondary n!'tronnmic11l ~tation~ dP~iu;nntP1t hy tllr nrnrk '2 A; lighf~ho11~P.s :md lighl~houi::c i::itri,~ in it:ili<'~, n·irl1 the orrl<'r nf tllP li!!:llt in Uom&n 
numeral~; F. si8'nifics tb:ed; F!., tla~hinit; Var., varied; Jh'·i fP\'nldllJ!; \\'.,white~; RrL, rni; Nat., nutural c•J~ur i M., n)im1te~; and tlw Ai-a.bic 11um~rnls de11ote the di:Hant·e at wliich tht• light nrny he 
seen, nuder ordrnnry stntes of the atmosphNc, from n height of tw~nty feet abu\'C thl~ ::i1.;a. 

i 
E 
i 

Name of station. Localiry. l Latitude 1rn1th. 

. CALIFOR.NIA. I . I 
I Los Coronado1!, (belong111g to Me.:uco) ..... , ..••••••• • .......... · The highrl"t part of thP lnrgAst l!'l~t .................... , .... ""I 
2 Initial point ••.. , • , .•• , .•• , •• , , , •••••••.••. , . ••• • • • • • . . • • •• • • . . Monumt-nton the boundury lu·tween MPxic•n and the UnitPd Slutt:~. 

3 Point Loma light-house, 111-F. \V,-29 .................... , ••. Wust side of the entrance tn ~llfl Oirgn lmy, 4;,o feet high .. .. 

4 SAN DIEGO ••••.•.• , •.•••••••• , ..•.••••• ,, ............ -• •• •• ••• . Ohsf!r\·atory Hi11
1 

near Lti Playa, San Diego hay ...... ,, .. , , .... . 

5 !':!an Clemente. 2 A ••• u ............. "",. ,,, ••••••• • ''" ••••• At the northwegt extremity of the falan11. •••••••••.••••••. ) 
6 Cortes Shoal,,,,,,,, -. ,,,,,, ,,,, ••••• ,,,,I• • ·••• •••••• •.•••. Two and ll halffatborn i;:pot. The Rishop roek •••• ,,,, ... , 

Ban Nicolas. 2 A • , , ••.• ,, , , • , • , ..... , ...•. , ......... , •• , , • • At the southeast ~nd of the i..:iland . • • . . . . . . . . • .. .• .. .. . 

8 ) Sama Catalina. 2 A ...... ,..... • •• .. • • .. . • .. .. .. •• • • • .. • • • •• At the great tmusve~e break of the i~Jaml, (nortl1 t-idr) .. 11 I t 
Santa Barbara bland ........................................... 23 ntile!l V\t. hy S. from the N. end of' the Santa Catalina... ~ 

IO San Pedro bay. 2 A .......................................... Edge of the bluff at the landing ......................... , j-;; 
11 Anacapa •••••• , • , ••••••••••••••••• •• ••••• ,., ••.••••••• , , • • • • • • Ertstern point of the ii;;;litnd ............................... , l ~ 
12 Point Hueneme, proposed li~ht-lioUBt: 1ite,. .. 11 •••• ••••.,.... •• .. N. side of the eastern entrance to the flianta Barbara ~h:urnel. f -E 
13 Prisom•r'11 harbor. 2 A ..... , ................................. North ~ide of the island of Ranta Oruz .. , ...... , ......... I~ 
14 Cuyler'• harbor', 2 A .......................................... At the NE. part nfthe island of San Mi~11el ....... ·: ...... , ~ 
15 Santa Barbara hght-kowe. IV-F. Rd.-12 ..................... Two nnJes southw~stward of the lnndmg, 180 feet lngh .... rn. 
16 Ranta Barbara. 2 A.......................................... Atthefanding ........................................... I 
17 Point Concepcion. Ugl&.t-house, I-Rv# W. FJ. l :D{.-~.-Bell ..... Point Concepcio11, 250 foet high ....... uu, ............... . 

18 PmMT CnNCRPC!ON ..................................... ., • • • .. Valley of El Coxo ......................... , .............. J 
19 Point Arguello ........................ , .................. •••••• 1~ miJeg N\V. by W. l W. from Pni11t Concepcion ...... , •... 

20 San Luis Ohispo bay. 2 A ..................................... At the ~mall gully west of the ereek ........................... . 

21 San Simeon bny. 2 A •••••••••• , •••••••••••••.••.•••.••••.••••. NearthP, landing ............................................. . 

22 Piedras Blancas ..• ,•••••• .. , ............. ,.,,,.,, •.••• , , , .. ,, • . White rocks 11ear San Simeon bay, outl::'r one ........ ~~ •.•• , , • , , . 

~3 Point Sur .................................................. ,... 51 miles ~E. f S. from Point Al!o Nuevo ...................... . 

24 Point Pin.os li8ht-Jwuse. H-F. Nat.-16 ............. ,,, ...... At the SW. point of tlie trees, 91 feet high .• ,, ................ .. 

25. Po1NT PtNos..... ••• • •• .. .. . • • • . . .. .. .. . . • . . . . • •• .. .. • . . . . . . • .. • SW. point of Monterey bay, near light-honse ................... . 

26 Santa Oruz harbor. 2 A .............................. ,,, ••••• At the F.mh1uradero, northrrn pa.rt nf Mnnu•rey bay ............ . 

27 Point AB.o Nuevo, proposed ligltt-Jwuse site ...................... 40 miles 8E. hy S. from Saa Francbco 1.Jar belt-boat ........ , ... .. 

28 Point San Pedro ............................................... 13 mjle• S. by E. t E. frorr. Boneta li~ht .......................... 1 

29 South Farrallon li9ht. I-Rv. W. Pr. Fl. every M.-27.-Whistle. 23! miles SW. hyW. l W. off entrance to San Francisco bay,360 fl •. 

JO Point Lohoti lig11t-hvuse si\e ••• • • .. .. ..... . .• . • .. • .. .. . • . . . • •. The S. hend of Pntrance to San li'ranC'isco bay ................... 

1 

31 Rincon Point. 2 A ..................... , .............. I.. . ... N'V. of :i.mnll Park, San Francisco city ... , ................... . 

32 Pa1stnto., ............. ,, ••••• ,,, ••••••••• ,, , , ••••••.• , • , , , • , . Near tt1e Pn~sir:lio of ~an Francisco ••••••....••••••••••.......•. 

33 T1LB&ltAPH HtLL, .•• •• ..... ",,,, .. ,, .... , •• , , • •• ••• ,.,.,,, •• Near the ci 811.n Francisco ObM~rvatnry , ... , .. , .••• , .......... , 

34 Telegraph Hill,,,, .. , ........ ,, .. , •••.•.•• ,, ............ ••••• Triangulation station, 1umn1it of the hill .................. ,, •.•. 

33 Fort P.oint light-house. V-F. Nat.--12j..-Bell ................. 8. ~ide of the Pntrance to ~an Franris:co bay, 53 foet high ....... . 

36 Point Bcmeta light·hoUl!e. ll-F. Nat -25.-Bell................ ~\ head of the entrance to San Frnncisro hay 306 fef~t high .... .. 

;l-2 23 46 

32 31 58,5 

3] 40 13.0 

:n 41 57.9 

33 M 

32 2;jf 

3:J 14 tl.6 

33 26 31.8 

33 30 
;J3 4;j 19.6 

3:1 01 

34 08 
34 01 09,8 

34 03 

34 23 35.4 

34 24 24.7 

:H 213 46.6 
~4 26 56.5 

31 34 
35 JO 37.5 

35 38 24.2 

35 39 

<6 19 
36 37 52 

:m 37 59.3 

35 57 26.9 

37 07 

37 35 43 
:J7 41 48.8 

37 46 50.5 

37 47 07.0 

37 47 29.B 

37 47 52.8 

37 48 00.1 

37 48 31.U 

37 49 03.7 

Longitucfo, we~t. Mag-n£>tic 
variation, 

elist . 

I Timeo:dc~ 
-:-:-re. _I ~ti:c. 

term1na1irm. 

117 13 21 

117 06 1l 

117 13 17 

ll7 13 22 

118 34 00 

l 19 05 

119 25 00 

118 28 45 

119 02 
118 16 03 

119 19 

119 09 
119 40 00 

l:lO 20 27 

tl9 42 05 

119 40 18 

120 27 00 

120 25 39 

120 38 
120 43 31 

121 JO 22 

121 15 

121 52 

m 55 oo 
l:ll 54 25 

12'2 00 10 

12~ rn 
122 30 34 

12\l 59 U5.2 

I~ 29 39.5 

122 22 ;i-i 

l22 26 15 

122 23 19.1 

122 23 19.4 

122 27 ~7.9 

122 30 50.3 

k. rn. tr. 

48 53. 4 

48 24. 7 

48 5:J.O 

48 53. 5 12 29 April, 1851. • 

54 16.0 ......................... . 

......................................... 
57 40.0 ........................ . 

53 55 ........................ .. 
...... . ................. . 
53 U4.2 13 30 Nov., 18;';3. 

······· ....... ········ ............... . 
56 30 ......................... . 

58 40.0 

01 21.8 

58 48.3 

58 41.2 

01 48.0 
01 42.6 

02 54 .1 

B 04 41.5 

! .............. .. 

07 40,0 

07 37.7 

08 00.7 

1:::::::::::: 

13 50 Sept,, 1850. 

14 17 I Feb., 1854. 

14 58 Fch., 1851. 

........................... 
8 10 02.3 

ll 56.3 

09 58.6 

8 09 30.1 

B 09 45.0 
8 09 ;J:J,3 

09 33,3 

8' 09 50.5 

10 03.3· 

15 27 Feb., 1852. 
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37 49 26.6 122 24 

38 
1 

Punta de Jo111 Reyes •. .2 A ....................................... At lantling on Bir Francis Drak~'s bity •••••• , ,, •••••••••••••••• 

37 J ...flcatra: Illattl liglt.t. IH-F. Na&.-14. Bell ............ , • , •• · 1 In the harbor of San Francisco, 162 feet high, •••• , ••••••••••• ••· 1 

39 Punta de los Reyes l'Khl-k~we B1te • ••• , • , , ......... , ·,,,, •• , , , •• . Oo the we:;;tern bend of the point,,., ••• ,,., , , • , , , •••.•• ,, ,, , , . 

~7 59 3.>,0 ' l2'J 57 

37 '19 39,4 123 00 

ld.8 

3.'5,9 

13.2 
17.4 

01 

09 37 .2 

11 50.4 

12 00 9 !:::::::::::·::::::::::::::: 
40 Bodega. 2 A ............................................... ····1 Bodega hay, W. end of ffa111ly Point ........................... . 
41 Hafen'tt Anchorige. 2 A ............................... , . . • . . On the bluff nt the landitig, ••••.••••••••••••.•• , ..••••••.•••••. 

42 Mendocino bny. 2 A ........................................... 1 On the bluff near the landing, ................................. . 

.fJ Puntfl de Arena ••••• , ................ , ••••••••••••.• , ......... ! NW. extren1ity of lhe point ....... , ••••••••••• , ........ , •• , ••••• 

« Shdler Cove, (Point Delgado.) 2 A .•• , u .............. , , , ..... \ On th.~ bluff near the landing ...... ,, •.. ,, .. , ... , . , ••. , ........ . 

45 Cape Mendocino., ••••.•••••••••••••• ,, •••••.•••• ••.,,,, •••••• · j Extreo1i1y of cape •••.•• ,, •• ,.,, •• ,, ••• , ••••• , ••••••.•••• ,,,,. 

46 HUMBOLDT .••••••••••••••••••••••••..••••••••.•••••••••••••• I R••d Bluff, H~mbtildt h~y .............. ··: •••••• ................. 

47 Ikmboldl ligkl-Miue. IV-F. W.-l:Jl .•.••.•••••.........••... On the N. pmnt, one rmle front entrance, r>:? fet!t hrgh .•..•.••.•.. 

-18 Bt1ck~port. 2 A ..................................... , . . . ••••• Town of Buck~port, Htunbofdt bay ..••.•••••..•. ,,, ••. ,,., ••••. 

49 I Trinidad. .2 ~· •••••••• , ••••••. , ... , •..••••.•••• , • ;. .•• , • , , •• • . . Town of Tri11idnd, Trinhta~ bay .••. ,,,,., ... ,,:. , , , , , •• , • , .••• , .. 

50 Cr<1cent City Ill/it-home. IV-F. \V. Var. by FI.-1.>t., •• ,, ,. .. . On the exueme W. part ot the pornt, 80 feet high, ... , ... , ..... ,. 

51 CreBcent City. 2 A.......... ••• . • . • .. • . •• • . .. .. .. . . . . .•. . • ... W. of the town, near Point St, George ........................ .. 

38 18 20.4 

38 47 .58.0 

39 18 06. l 

:is 57 

40 01 13.7 

40 25 

40 44 40.2 

40 46 03.6 

40 46 37.l 

41 03 20.0 

41 44 34.2 

41 4·1 44.0 

OREGOY. I . 
52 Port Orford. 2 A ............................................ 

1 

In the town of Port Orford, near the landing................... 42 44 2F.,2 

.53 PoRT OaroRD •••••• , •••••••.••• , , , •.•.•••••••••• , • , ••• , , , ••••• i On the bluff· W. of the to\vn •.••.••••••••••• , ••••••••••••• , ••• . 42 44 2l, 7 

54 Cape Orford or Blanco •.•..•.•••••.•••.••••••••••••• ,, •• , ...... · Extrcn1ity of the cnp" ••••• , ••.•••••••••••• , ••.••••••••••••• ,.. 42 50 

.55 Cape Gregory •••••••.....•••••• ••••,,,, •····•••••• .,,,,, ••••• , NW, part of the cape off KooJs bay .• ,,.,, •.•••••••• ,. •••• ••••••, 43 20-f 
56 Umpquoh Rivet li~At. IU--F. \V.-16t ....................... Ou tile S. ~ide nf the ri\rer, at its 11wuth, 100 foet high............ 43 40 18 .. J 
57 Umpquab. 2A ................................................ Onemilefromerrmmeerorheriver,(W.~jde) ................. 4~i 41 45.0 

58 Cape Perpetua ....................................... , ••••••••. 
1 

Middle part of the head1a11d.... •••••.•••.••.• ••••••••••.. ...... 44 19 

!19 Core f·oulweather ..•.•.••••••.••••••.••••••.••••..••..•• ·····1 Southern part of the ~:ipe .......••••••••• ,... •..••• •••••. .•.•.. 44 45 
6Q CapP r .. ooknut....... • • . •• • . • • • .• •• . • . • . . • • • • . .•• •• • • . . .. • • • • • • . Shnrp pni11t furthest \V.' ............ , • . • . . . .. • . • • •• • • • • • • .. • . . . 4fi ~o 

61 Cape Meares •••..•••••..•.•••.•••. , ••••••••.•••• ,, • ,, .••••••• ·I NW. ri•1rt. Tht: Cup~ t.ookout of Meares aJJd Vancouver .••• ,,,. ·10 30 
62 Cape Falcon, or False Tillamook. ............................... Nnrrherrr rart ............ ,. ... . .... .... ... . . . .. .... .... .... . .. . 43 47 

63 Tillamoo~ He1td ............................................ , ... ! SE. by S. j. S., rn mi!f,:g ff.om Dhmppoint1rH1 JH light ............... 

1

1 45 !IS 
0 64 A1Stor Point. 2 A ..... , ........ ,, ................... ,, .••••. , •. \ Near ARt<Jn11:, Cohuntna nvcr , ..•. ·.· ...... ,. .•. . .... ........ .. . 46 l t ~7 .6 

65 Point Adarns ..••• , ••.•• , ..•.. , ••••••••••.•• , , ••.••••.•••.•••. I South Point, entrance lo Columbia nver, half a 1nile inf\1de . . . • . . 46 12 30.4 

WASHINGTON TERRITORY. 

rn 09.:! i 123 02 

123 3i 14 rn.o ............ , ............. . 
l'.!3 47 25.6 

123 4;) 

15 OU.7 ....................... . 

124 o:i 03 

121 22 

........................... 
B 1t1 12,2 I. 

l 
I 11 01 April, 1854. 124 10 3!1 

124 12 21 

16 42 

16 49.1 ! ......................... . 
HH 10 44 • 

121 08 08 I 
16 4'J.9 I n 06 , Ju1y, 

! .......... .. 
124 11 22 f 

121 ll 14 B lfi 44.9 I······ ... .. 

16 ~2.5 

16 45.4 ! ......... .. 

124 28 13 I B 17 5'2 .8 '. .......... . 

124 28 47 ' 8 17 55. 1 i 18 29 NoY., 

1853. 

rtt5l. 

121 ao [ ................ ! .......... .. 
124 221' ................ 1 ......... .. 

124 ll 00.3 B lfi 44.2 i. .......... , ............ . 

121 09 57 I 8 16 39.8 1 ......................... . 

I'll 06 ................ ! ........... ' ............. . 

::: :: I : .. j. :: 
123 08 

123 5B 

12:1 !l9 

123 49 

123 .>6 

....... [ .......... .. 
a1.1 s 10 1s.1 ! .......... . 

55.8 8 15 17,7 ! .......... .. 

66 Cope Di8appointment light-home. I-F. W-22}.-Bdl. ...•••. ) Near lhe highP~t pan or the cape ............................ ·l <l6 16 32. 7 124 02 13 

67 CAPE lll@APPOlMTME'NT, ...................................... 1 North roint, entrance tQ Cohrn1hi;i. rivf:'r, lligflp~j p;trt .•••••••.•• ·I .HJ 16 3.5.1 124 02 Ul 

10 08. 9 

1G 118.1 

! ............ , ............ .. 
I 20 45 

1 

July, u~;,1, 

68 Leadhctter Point ... , ................................... , ....... j ~.point of tlw t>ntra11ce to Shoalwatur hay ..................... j 46 36 (4;}) J24 00 (45) 8 16 (O:t) ,I·•······•• .. , ............. . 
ti9 Capt Skoatwaler lie.ht- home. IV-F. W. Var. by FI.-10 ........ ·/ \.\1. (J<'int of lhe entrnncc tn ~hrialwntf!r bay, 87 foet high......... 46 44 Jl J:l4 02 ~4 , 8 16 UH 6 

70 Pr;int Han~on .•••••••••••..•..••.••••••••••••.••••••••••.•••. 

1 

S.pointoftheentrnncctoOrny\::1ht\rbor .... " .................. 46 53 4B.5 124 OB 4Q,!~ 8 16 26,8 ............ 
1 
............. . 

71 PointGreuvilfe ... , ............................................ l'oiutofthc blutfatthe11nchorage .............................. 47 20 (00) 124 14 (00) 8 16 (.56) ............ 
1 

............. . 

72 DestfUC'ti0niPland .••••••••••••••.••.•••••.••••.•...•••••. ······1 N11rth Point ................................................. 47 41 124 25 ................ .. ...... 1 ............. . 

73 Flntt•~rr ltucks ,, ....•••••••••• ,, .••••••...••.••.•.. , .•...... Northv.·e~t"rn rocky islet....................................... 4e 12 12t 43 .••..•••... , ....•..•.•• : , . , .....• , .•• 

! ........... ) 

14 f1'atoo8/ilslarrdlif(kt~house. l-F. W.-00 ..................... \ OffC~pel<'lattery,81raitofJmmdeFurn ....................... ~R ~:1 15.5 124 43 48 8 18 55.2 21 3ll I Ang, 1852. 

75 NEt:1 Art0Av ............................................. Nr>art11tcre1k.1nNcCahbay,~tra1tot.lnand<~Fuca .......... J "18 21 18.~ i 124 'J7 12 8 18 ~~.~ 21 47 A11g., lB55. 

76 P~rt Ane:elos. 2 A ............................. ,., ... , ... , ..... 
1 

Ht•nd of t!l(> hny, Stnut ,,f Junn de Fuca ....................... ! 4i:: 07 51,;) H"!:J 27 21 8 13 49 .4 . , , , ... , ....... , ........ .. 

77 N('11'Drmc~ne13lz~Mho1ue. JU-l<' W.-16j- .•....••.••••••••.. 

1 

Onthf•pm)ot thP8amlPmnt,StuutofJuandcFuca ........ ··148 10 S!J.O l'.!:t 05 Oi ~ 12 24.5 ...... . ........... . 

78 Smiih'1M"ndlil(.ltfkomc. JV-ltv.W.Vnr.Ft.ever)lM ....... S\V.po111totthehdarnl ................................... 48 19 Ol.O 122 f'>O 01 A 11 20.\ ....................... . 

79 Pn'.nt W1J<;,on ••••••••••••••••••••.•••••••••••••••••••••••••. 

1

1 \V.Jl!11t1torrn1r,1nr1·1nArt11malty mfct. ...................... 48 08 4:i.7 12-J 44 4!J.4 8 10 ;w :l .............. .. 

80 Point Hud~on. 2 ..\ .................... •••• .................... In Porl Towni:lt1>1ul1 PJ:trv.mity of fhe pornt...... ... .... .... 48 07 02 i 121 44 46.;) ' ~ 10 ;"1~•.1 21 '1ll A11g., 

ttl ..SdmirallyHeadlight-housc. IV-F.W.-17i,·····••••····•••••·lE.!'ideofentra1w11toAd111lraltyinlet,lltlfPc•thigh.......... 48 09 21.6 li:H 40 08 8 iO 40 . .J 
• 12° 32, September, 18.53. f .Rock Duncari IJ(•tns N. :13° \V. (nnignetic) from •raton>"h l!1lnn1l 1ight1 di11.trmt 1.02 mih!. 
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T.ABLE OF GEOGRAPHICAL POSITIONS-Oontimwd. 

J 
Name of station. Locality. Latitude, north. 

I -------- ----
82 Port Gamble •••••••••••••••••••••••...•••••.••••...•...•••••••. 

1 

Four mtle1 jnside tile entrance to Hood's canal, Ea8t Point. .••••• 
83 Re~toratlon Point. 2 A.., •••• ••••••••• , , ••••••••• , ••••••••••••• • SE. ~oint of B~inbrid.gP. island, Admiralty inlet ..... , 

1 1
., • , •••••• 

84 Poml Pully. 2 A ............................... "• ••• •• ... ••• • E. side of Adm1rnlty rnlet, opposite Va•hon'" ll<land ........ , ... . 

85 Lumm!. 2 A.... • .. .. .. .. • • .. • .. .. .. .. • , ..... ., ..... , •• , •••• • 1 Sand point on the NE. side of the IB!and ....................... . 

Bii Lumm! North ................................................. N. point of the island ................................... , ..... . 

47 51 :!2.0 

~7 35 05.8 
47 27 07.3 

48 44 01. 7 
48 44 53.2 

V ANCOtJVER ISLAND. From 

l!1 Ob•ervatory Rocb ............................................. I SE. point of Snn Juan harbor, Strait of Juan de Fuca ....... ""I 
l!8 Beechy H~ad ............. , ................. ., ......... """"I E. of Sooke inlet, 8trait of Juan de Fuca ...................... .. 
89 Rac1 Roclu ligM-kfJUlt, II-Fl. W. every JO seca ... · ............ Southernmost point of VA.ncouver

1 
Strait of Juan de :Fu('a

1 
IIS ft. 

90 Filgard Island light-home, lV-F.-U. See page 3Vl, .......... ' w. side of entrance to Esquirnault harbor, Strait or Juan do Fuca, 

48 31 30 
48 18 30 

48 17 30 

48 25 38 
70 reet high. 

----- -~~-- .. -.--~---·"--··-------·"----·----·-··-~-------~-- ---- --·--·- -

Longitude, west, 

~------ --------·· 

In arc. Jn time. 

h. fll. '· 122 3:J 56 8 10 15. 7 
122 28 00.0 8 09 52,0 
122 22 21.5 8 09 29.4 
122 40 37 8 JO 42.5 
122 42 12 8 10 45.8 

the Admiralty charts. 

124 28 15 8 17 5.1.0 
123 39 27 8 14 37.8 
ua 32 15 8 14 09.0 
123 27 JU 8 13 48.7 

Ma~netic 
vanation, 

east. 

Time of de
termination, 

• ••••••••••• 1 •••••••••••••• 

. ........... , ............. . 
···········-1 ............. . 

.. •••••• , ... 1 ............. . 

............ 1 •••••••••••••• 

IP>
Nl 
0 

l:d 

~ 
0 
l:d 
...;: 

0 
'xJ 

...;: 

~ 
'(fJ 

c::: 
~ 
Fi 
~ ...;: 
ttj 
z 
t:I 
lrj 
z 
...;: 

~ 



 

" g 
e ·;;: ... " c 5 e 7 

I 
6 f; 

Ji., m. h..m. h. m. 

0 0 9 2~ 9 40 

0 30 9 15 9 30 

1 0 9 8 9 2::1 

J 30 9 I 9 lB 

2 0 B 54 g 9 

2 30 8 49 9 1 

3 0 ! 8 48 9 3 

3 30 8 48 g 3 

4 0 8 52 9 7 

4 30 8 56 9 11 

5 0 9 J5 g 30 

5 30 9 37 g 52 

6 0 9 55 IO IO 

6 30 IO 12 IO 27 

7 0 IO JS JO 33 

7 30 10 20 ]() ::J;, 

~ 0 IO 22 IU 37 

8 30 JO 2·1 10 39 

9 0 10 18 10 33 

9 30 JO lU JU 25 

IO 0 JO 0 IQ 15 

IO 30 9 53 JU 8 

ll 0 9 45 10 0 

ll 30 9 36 9 51 

-·--·---· 
:!' 

" 0 
c 
5 

" c " 
§ 

--· 

7 6 

---- ----
k. m. /&, m. }&,, IR, 

0 0 9 30 9 16 

0 30 9 21 g 6 

J 0 9 14 8 59 

1 30 9 7 8 52 

2 0 9 0 8 45 

2 30 8 55 8 40 

3 0 8 54 8 :39 

3 30 8 54 8 39 

4 0 8 58 8 43 

4 30 9 2 8 47 

5 0 9 21 9 6 
5 30 9 43 9 28 

6 0 10 1 9 46 

6 30 10 J8 IO 3 
7 0 19 24 10 9 
7 30 10 26 1Q 11 
8 0 10 28 10 I3 
B 30 10 30 10 IS 

9 0 10 24 IO 9 
1130 . 10 I6 10 1 

10 0 10 6 9 51 
10 30 9 !i9 9 44 
11 0 9 51 9 36 
11 llO 96 9 27 

5 

THE UNITED STA.TES COAST SURVEY. 

TIDE TARLES FOR SAN DIEGO.* 

TAI.:LE I. 

~OU'.l'll DECLll'iATlOM.-D-'.'\'S !"ROM MOON'S OREA TEST DECLINATION. 

Before-

h,, m. 

JO 3 

9 53 

9 46 

9 39 

9 32 

9 27 

9 26 

9 26 

9 30 

9 34 

9 53 

10 15 

h. m. 
10 20 

JO JO 

JO 3 

9 56 

9 48 

9 44 

9 43 

9 4;1 

9 47 
9 51 

lO JO 

I i I 2 

-----
h..m. h. m. 

10 29 10 23 

liJ 19 JO J5 

10 12 10 8 

10 5 10 I 

9 58 9 54 

9 53 9 49 

g 52 9 18 

9 5~ 9 48 

9 56 9 52 

JO 0 9 56 

IO J9 IO I5 

10 41 IO 37 

10 59 IO 55 

10 JG 11 12 

11 22 11 18 

11 24 11 '20-

11 26 11 2-2 

After-

3 4 

---~ 
h. m. h. m. 

JO 19 10 JO 

JO n 10 0 

10 2 9 5'1 

9 55 9 45 

9 4& 9 39 

9 4:l 9 34 
9 1;) 9 3:1 

9 42 9 33 

9 46 9 37 

9 50 9 41 

JO 9 JO 0 

JO 3J JO 2'~ 

10 49 IO 40 

ll ~ 10 [1/ 

11 rn 11 :J 

II 14 JI 5 

ll 16 11 .. 

421 

I 5 G .. 
--- --- ---

h. m. h. 1n. h. m. 

10 0 9 47 9 30 

y 50 g 27 9 20 

9 43 9 30 9 1~ 

9 36 9 23 9 fi 

9 29 9 J6 B 59 

9 24 9 11 8 [l-1 

9 2:i y IO 8 ;)3 

923 9 HI 6 ;:.3 

9 27 9 14 B 57 

9 31 9 18 9 I 

Y 50 I g 37 9 20 

10 12 i 9 59 9 4~ 

10 30 10 17 10 0 

IO 47 10 34 10 17 

10 53 10 40 JO 2.1 

10 55 10 42 JO 2 

10 57 ](I 44 JO 21 

fl,. m. 

y 52 

y 4'1 

9 3S 

g 28 

9 21 

9 I6 

9 L5 

9 I5 
9 19 

9 23 

9 42 

10 4 

10 22 
10 39 

10 45 

10 47 

10 49 

JO 51 

]Q 45 

10 37 

IO 27 

10 33 

rn so 
10 56 

IO 58 

11 0 

11 2 

10 56 

10 48 

10 as 

h..m. 

10 12 

10 2 

9 55 

9 48 

9 4I 

9 36 
9 35 

9 3.> 

y 39 

9 43 

10 2 

lO 24 

10 42 

J0-59 

11 5 

11 7 

11 9 

11 I I 

11 5 

JO 57 

10 47 

10 a2 

IO 50 

ll 7 

11 13 

11 J.5 

11 li 
lJ J9 

11 13 

11 ;) 

10 fl,;) 

h. m. 

IO 29 

10 JD 

lU 12 

JO 5 

9 58 
g 53 

9 52 

g 52 

9 56 

rn o 
JO 19 

w 41 

JO 59 

IO 16 

11 2-2 

11 ~< 

11 26 

11 28 
JI 2~ 

11 J4 

11 4 

JO 57 
10 49 

IO 40 

JI 28 I 11 21 

11 22 11 18 

11 18 11 

~I 
JO 59 10 46 JO 21 

11 12 JI 10 ;3 JO 40 JO 2 

11 14 11 w II 4 10 55 10 4.) 10 32 JO!. 

11 4 11 0 10 54 10 45 IO 35 10 22 IO 

10 57 IO 5:1 JO 47 10 a~ 10 28 10 15 9 5 

10 49 IO 45 10 3'J 10 ao IO 20 IO 7 9 5 

-· ' 
10 40 10 36 IO 30 JO 21 10 11 9 58 9 4 

------ ------
'l'ABLE II. 

}{ORTH D 'r EC LINA ION.-D.&YS FRO 1 MOONS OREA.TEST DECL1NA.TION. 

---

Before- I After-

------ --- -~---- ·-- ·-

5 4 3 2 1 0 l 2 3 4 I 5 6 7 
i ------ --- --- --- ---- ---- --- ------ ---·--- ---

h, rn, h. m. h. m. '•· m. h. m. h.. m.. h. m. h. Jn. h. m. h. m. h. m. j h. m. k. m. 

9 4 8 53 8 44 8 36 8 31 8 ~7 8 27 8 31 8 37 8 46 8 56 ' 9 9 u 26 

8 54 8 43 8 34 8 26 8 21 8 J7 8 17 8 21 8 27 8 ;;6 8 46 8 59 9 16 

8 47 8 36 8 27 8 19 8 14 8 10 8 10 8 14 8 20 8 29 B 39 8 52 9 9 

8 40 8 29 8 20 8 12 8 7 8 3 8 3 8 7 8 J:J 8 2~ 8 3'> 8 45 9 2 

em s 22 8 13 8 5 s 0 7 56 7 56 8 0 8 6 8 15 8 25 8 3g 8 55 

8 28 8 I7 8 8 8 0 7 55 7 51 7 51 7 55 8 l 8 JO 8 20 8 33 8 50 

8 27 8 I6 8 7 7 59 7 54 7 50 7 50 7 54 8 0 8 g BW 8 :fl 8 49 

8 27 8 16 8 7 7 59 7 54 7 50 7 50 7 54 8 0 8 9 8 I9 8 :fl 8 49 

8 3I 8 20 8 11 8 3 7 58 7 54 7M 7 58 8 4 8 13 8 23 8 36 8 S:l 

8 35 8 24 8 I5 8 7 8 2 7 58 7 58 8 2 8 e 8 Ji 8 27 8 40 8 57 

8 54 8 43 8 34 8 26 8 ~I 8 I7 8 17 8 21 8 27 8 :J(; 8 46 8 59 9 16 

9 16 9 5 8 56 8 48 8 43 8 39 8 39 8 43 8 49 8 58 9 8 9 21 9 38 

9 34 9 2~ 9 14 9 6 9 l B 57 B 57 9 I 9 7 9 16 9 26 9 39 9 56 

9 51 9 40 9 31 9 23 9 IS 9 I4 9 l4 9 18 9 24 9 33 9~ 9 56 10 l:l 

9 57 9 46 9 37 9 29 9 24 9 20 9 20 9 24 9 30 9 39 9 49 JO 2 10 J9 

9 59 9 48 9 311 9 31 9W 9 22 9 22 9 !l6 9 3'1 9 41 9 51 JO 4 10 21 

lO 1 9 50 9 4I 9 33 9 28 9 24 ll 24 9 28 9 34 9 4:l 9 53 JO 6 JO 23 

10 3 9 52 9 43 9 35 9 30 9 26 9 26 9 30 9~ 9 45 9 55 JO 8 JO 25 

9 ~7 9 46 9 Tl 9 29 9 24 9 20 9 20 9 21 9 30 9 :39 9 49 10 2 JO 19 

9 49 9 38 9 29 9 21 9 16 9 12 9 12 9 I6 g 22 9 JJ 9 41 9 5·! 10 11 

9 39 9 28 9 I9 9 Jl g 6 9 2 9 2 9 6 9 12 9 21 9 31 9H 10 I 

9 32 9 21 9 12 9 4 8 ~9 8 55 8 55 8 59 9 5 9 14 9 24 9 37 9 54 

9 24 9 13 9 4 8 56 8 51 8 47 8 47 8 51 8 57 g 6 9 16 9 29 9 46 

9 15 II 4 8 55 8 47 8~ 8 38 8 38 8 4~ 8 48 8 57 9 7 9 20 1137 

*For the manner of u.1in1 theae table•, •Mt he e.1:ampl1 for San Franclaco, p1.1e1 311-316., 



 

422 REPORT OF THE SUPERINTENDENT OF 

TABLE III. 

SOUTH Dli:CLJN.LTION. 

Low water. ! Higll water. i Low water. 
(Small.) (Large.) (Laq;c.) 

I ----------------

"· 5 44 

5 18 

5 00 
4 47 

4 J4 
4 24 

4 17 
12 

14 

24 

38 

01 

25 
49 

18 

h. 
12 28 

ll 58 
11 34 

11 12 

10 54 
10 38 
JO 28 

lll 20 

JO 20 

10 28 

10 40 

10 58 

11 18 

11 44 

12 18 

h.. 
18 44 
18 40 

18 34 

18 25 
18 20 

18 14 

18 11 

18 OB 

18 06 

18 04 

18 02 

17 57 

17 53 

17 55 

18 00 

16 

00 

13 

2tJ 
36 

43 

48 

46 

36 
22 

59 

6 35 

6 11 

5 42 

TABLE lV. 

JWRTll DECLINATION, 

k. 
12 16 
12 46 
13 10 

13 32 

13 50 

14 06 

14 16 

14 24 

14 24 

14 16 

14 04 

13 46 

13 26 

13 00 

12 26 

18 10 

18 19 

18 24 

18 :JO 

JS 33 
18 :16 

18 38 

18 40 

18 42 

16 47 

18 5L 

18 49 

16 44 

I 

I~ 
'~ 

i~ 
) 

~-------1 ----

l . I - BOOTH DECLINATWN.-DAYS_:ROM MOO_::_ GREATEST _"_R_c_L'_"_A_T_io_•_· _____________ _ 

i 1 
__ 1_, __ s_l __ s_,_:-_'__ __ 2 ____ 1 __ 1 __ 0 ____ 1 __ l __ 2 __ !~=-l--s-I 6 I 7-

Hou•. Ft. Ft. I Ft. I Ft. Ft. Ft. i Ft. FL. Ft. I Ft. Ft. I l't. Ft. Ft. I Ft. 
o 4.7 4.5 , 4.3 I 1.2 4.1 4.1 1.1 4.1 4.2 4.3 4.5 4.8 5.1 5.5 5.8 

~ ii ii I 1l I l1 ll 1! ll 11 l! I 1 l 11 1~ ll ll l~ 
~_li l; I !! I i! !ii )ii ;; ti f ~ __ l~ I ~; l~ ll .. tl 1 ri 

TABLE V. 

:!' 
C: NOltTR DECLI?U.TIOM -DAYS FROM MOON'S GRE.LTERT DKCI.UU.TION. 
g 

i g ~ ;T ; r~ 1 ·~:.::-3 - : - • 1 • I . . , . , ~-~ , 1 • 1 , 
I I 

1 
1 ___ , __ _ 

Hour. -;::-~~1-;::-~~l--;-1---;.-1'---;.--;:-;;--;:--;;-1 Fe. I Fl. 

o 5. 7 5.9 1u 

11

. 6.2 6.a 6.3 ·,: s.a ' 6.3 6.2 6.1 5.9 5.6 5 ,3 1· 4.9 1 4.6 
I 5.6 5.8 6.0 6.1 6.2 6.2 6.2 6.2 I 6.1 1 6.0 5.8 5.5 5.2 4.8 4.5 

~ !:~ ::: ::~ ::: ::~ :·~ I ::~ ~:~ ::: I ::: ::~ ::: ::~ ::: : ~:~ 
4 4.8 5.0 5.2 'I 5.3 5.4 5.4 5.4 5.4 5.3 5.2 5.0 I 4.7 4.4 4.0 I, 3.7 
5 4.6 4 8 5.0 5.1 5.2 5.2 5.2 5.2 5.1 6.0 4.8 4,5 4.2 3.8 3.5 

6 4.6 4 8 s.o 5.1 5.2 5.2 5.2 5.2 5.1 5.0 4.8 4.5 4.2 3.8 3.5 

7 4.7 4.9 5.1 5.2 5.3 5.3 5.3 5.3 5.2 5.1 4.9 4.6 4.3 3.9 3.6 

8 4.8 5.0 5.2 5.3 5.4 5.4 5.t 5.4 5.3 5.2 5.0 4.7 4.4 4.0 a.7 

9 5.4 5.6 5.B 5.9 6.0 6.0 6.0 6.0 I 5.9 5.8 5.61 5,3 5.0 I 4.6 4.3 

~~ ::~. ::: ::! ::~ ::: I ::: ::: ::: I ::: ::! ::: ::~ ::: I ::: !:~ 
NoTE.-To n1e these tableo with a chart on wbieh tile eoundinp are referred to mean low waier, 1ubltacl 1.2 foot from tile nwnben m lb• tabl"• 

tor a.ll places from San Dieao to Aatorla. 



 

THE UNITED STATES COAST SURVEY. 423 

TABLE "VI. 

'ij ~ Slll.l.LL EBB TIDE, OR J'ROM SMALL HIOH WATER TO SMALT, LOW WATER.' 

= 
FROH EMA LL LOW WATER TO LAB.OE HIGH WATER. 

= 
" ~ 

Di:!.ys from moon's greatest declination. Days from moon'~ greatest declinatiou. m 

-------·- --·--- 0 

I 
s 

Arter- Before- Afier- ;;:; 
' 0 

.Before-

§ 1 7 1 6 : 5 
1

: 4 .. 3 1-;T: o 11.~
1~-~-4-:-;r;;-::;- 7 : 6 • 5 ;. 4 , 3 2 , l o 1 , 2 

1 

3 i 4 5 1 6 1

1 7 ~ 
.... I I . I I I I I • I ' : : ' I : ' I 
H.!-;;1--;, F1:1 Ft:---;;1 Ft.i--;---;:-

1 
FtJ.-;;. Ft:~ -;;

1

-;;1 Ft.-;;---;.;-;;' Ft. Ft. -;;---;;--;:-;;-;;1---;;:.-;;--;:--;1 Ft. H. 
o; 4.u: 3.4,. :i.u: 2 r,_ 2 :i: 2.q 2.0 2.01· 2.1[ 2.a 2.71 3.2 3,h 4.6 5.2 5.1, 4.V. 1.7: 4.5' 4.4 4.3 1.2 4.2 4.1 1.1

1

' 1.0 4.o: 3.9 3.li1

1

4.o o 
l . ' 81 , I ~ i ' I , I I , 3. !J , 1 

~-i. i 3.21 2.~: 2 4; 2.1: 1.Yj l.8, 1.8 i.g: 2.1 2.a: 3.0 3.UI 4.4, 5.0 4.!I 4.7, 4.5: 4.31 4.2 4.1 4.0 4.0 3.9! ;1.sl ::!.~ 3.7: 3,';l 3.8 1 

2. 3 5[ 2.9i 2.&i 2. q I.~; l .f.; 1.5; 1.5 i 1.6' l.8 2,:i 2: 3 :i1 4.1: 4.7 4.6 4,4 4.2 4.0 3.9! 3.8 3.7 3.7 3.6 3.6i :J.5 3.5 3.41 3.413.5 2 

3 ! 3.Ui 2.4, 2.01' 1.1;; 1.3: 1.1: 1.0
1 

1.011.l: 1.3 1.1, 2.- 2.~13.6 4.2 4.1 1 3.9
1 

3.<: 3.5 3.4 3.3 3.2 3.2 3.1 3.113.U, 3.0 2.9
1 

2.~ 1 3.0 3 

4 · 2.2
1 

1.6, .• 1.2 o.e; o.s
1

.

1 o.:i: 0.2 ... 0.2
1 

u• o.5 o.9; t.4, 2.11 2 8/ 3 4 ~.·!i.! 
2
:J .. 

6
1

1
.: 

2
2 .. 49 11~--~···2.6 2.s, 2.4 2.4 2.3 2.3

1

2.2' 2.2: 2.1,

1 

2.1,

1

2.2 4 
5 l.'i: I.I, 0.7 0.3~ O.o1, -.2i -.3 -.3 1 -.~,. 0.0 0.4 1 0.9 1.:S: 2.31 2.9 ~ c ""' 2.1 ::?.o' l.9 I.Y 1.8 1.8 1.7 l.i 1.61 1.6 l."i 5 

. I ! I ~ ' I ' I I I ' ' I I ' I I ' 6, l.81l.2i0.8 0,4
1 

0.1[ -.lj -.2 -.2
1

-.11 O.l 0,5, 1.0 J.fj 1 2.4, 3.0 2.9, 2.7, 2.5i 2.3 >l.2 2.I' 2.0 2.0 1.9 1.9 l.~. I 8. 1.7; l.7j 1.8 6 

7 : 2.3 1.11 1.3 o.u
1 

o.6. 0.4; o.3, o.3 i o.4, o.s; 1.0
1 

l.5 2.1] 2.9 3.5 3.4i 3.2 3.o: 2.s 2.7

1

2.6· 2.5 2.5 2.4 2.4 2.3' 2.3 2.2' ~·'l ~.3 7 

e 2.9! 2.3: 1.9 1.s; 1.2i 1.ui u.9· o.9 'I i.u i.2 1.6: 2.1 2-'! 3.c• 4.1 4.u 3.B 3.6
1 

3.4 3.3 3.2 3.1 3.1 3.o 3.012.9 2.9 2.e· 2.e[ 2.s s 

Y, 3.7

1

1 3.1] 2.1 2.3
1 

2.01. i.e
1 

1.1j 1.7 J.~. '-l.u
1 

2.4 2.Y 3.s: 4.:J 4.9 4.f 4.ti, 4.4' 4.2: 4.1 4.0 3.9 :i.9 3.8 :<.s1 3.1' :J.7 3.ti.', a.6j a.1 9 
10; 4.2 3.6j 3.2 2.81 2.sj 2.ai 2.2! 2.2 2.3. 2.5 2.9 3.4 4.o! 4.1:, 5.4' 5.3 s.1 4,91 4.7· 4.6 4.5 4.4 4.4 4.3 4 314.2 4.2 4.1 4.1

1

' 1.2 10 

11 ! 4.~ 3.7j 3.3 2.Y: 2 6. 2.4: 2.3
1 

2.3 I 2.41 2.6. 3.o :i.5 4.1: 4.~ 5.5. 5.4:. 5.2 s.oi 4.~ 4.7
1

. 4.6 4.:> 4.5 '4.4, 4.4
1

! 4.3 4 ~' 4.": 4.2 4.3 11 
1 , , , 1 ' , 

TABLE VII. 

11I LH<>R RB• Tm<, OR PROM r ... Ro• mrrn WATER To uao• r.ow WATER. ______ _:_~o"-~~.""' ~~=--=•:R--~~. ••u~".._"IGH WATER. Iii ;:?! 

~ Dnys from moon'~ greatest declination. Days from moon's greatest declination. ....... 
c 

~ I Before- After- Before- After- I ~ 
~ I I I I I --,--,--,---!-----; I I I I I~ 
~~1~1_5_~~1~:~1-0_1~~,~~'1'-~~:~~~l~-!1_5_1~~~:~1--0-~~1~1~1_5_\~~!i 
H. F't I Ft-. Ft Ft F't I Ft. Ft. Ft. ! Fl Ft. Ft .. Fl Ft. Ft Ft. Ft I Ft. Ft.1 F't Ft. Ft .. Ft. Ft. Ft. Ft F't Ft. Ft Ft. Ft.:H. 

5.2
1 

5.8' 6.!
1 
6.6

1 

6.9] 7,1 7 .2 7.2; 7.2 6.9, 6.51 6.U; 5.4 4.6 4.0, 4.1 1 4.3
1 

4.51 4.7 4.~ 4.9! 5.0; 5.U 5.1 5.1' 5.2: 5.2 5.3: 5.3 5.2: 0 

5.o1 5.6, e.o 6.4

1

6.716.9 7.o 7.o: 6.~ 6.7: 6.31 5.e, 5.2 4.4 a.e 3.9: 4.114.3., 4.5. 4.6 4.7: 4.s
1 

4.8 4.9 4.9i 5.u: 5.0 5.1i 5.1 5.ol i 

2 4.7
1

5.3 5.7
1 

6.1 6.4, 6 6 6 7 6.716.6 6.4; 6.0115.5 4.9. 4.1 3.5 3.61 3.8
1

4.0: 4.214.3 4.4
1

4.St 4,5 4.6 4.614.7; 4.7 4.8' 4.8
1 

4.7
1 

2 

3 4.2i 4.8. 5.21 5.6 5.9, 6.1; 6.2 fi.2 i 6.1 5.9; 5.5 5.U 4.4 3,6i 3.0 3.li 3.3 3.5; 3.7
1 

3.8 3.91 4.Ui 4.0 4.1 4.lj 4.2: 4.2 ~.3i 4.3; 4.213 
4 3.4i 4.0' 4.4I 4.o, 5.1, 5.31 5.4 5.4, 5.3 s.1: 4.7 4.2

1 

3.6. 2.s 2.2 2.3) 2.5 2.7[ 2.91 ~.o a.11 3.2
1 

3.2 3.3 3.3: 3.4. 3.4 3.s: 3.5' 3.4 " 

s 2.9
1 

a.s, 3.9
1

4.:ill 4.6i 4.814.9 4.9 ! 4.8 4.s;. 4.21 3.713.1. 2.3: 1,;' 1.el 2.0. 2.2, 2.4 2.5 2.6' 2.7 1 2.7 2.~ 2.e! 2.9: 2.9 3.u13.D 2.9 :. 

6 3.01 3.6; 4.0 4.4 4.7: 4.~ 5,0 5.014,9 4.7! 4.3i 3.tl 3.9, 
2
2 .. 4

9
.r 

2
1 .. ~ UI 2.1 2.:J. 2.512.6 2.7: 2.B; 2.8 2.9 2.9 :;,11 3 0 3.li 3 I 3.01' 6 

7 3.51 4.1,.! 4.514.9; 5,2! 5.41 5.5 5.5 5.4 5.2~ 4.tl 4.3 3. 7 ~,. 2 4! 2.B'. 2,5' 3.0 3.1' 3.2, 3.3' 3.3 3.4 3.4 3.5 3.5 3.6, 3.B 3.5 7 
I ' 1 I ' · i ' ' ' I I 

B 4. l 4.7 5.11 5.51 5,81 6.o: 6 1 6.1 1 6.0 5.8: 5.4, 4.9. 4.3 3.51' 2.9 3.0, :J.2'13.4! 3.613.7 3.s: 3.9: 3.9 4.0 4.U 4.l, 4.1 4.2 4.2, 4.l 
I i I I ' I I . ' ' ' ' I ' 9 4.9, 5.5, 5.916.3 6.6, 6.81 6.9 6.9: 6.8 6.6! 6.215.7 .5.li 4 3! 3.7 3.81' 4.0 4.2i 4.4 4.5 4.6! 4,7! 4.7 4.8 4.E' 4.9, 4.9 5.015.01 4.9, 

10

1

5.4! 6.o: 6.4j 6.81 ~.1! 7.3! 7.4 7.4 I 7.3 7.lj 6.7

1

6.2 .5.6' 4.81 4.!I, 4.3 4.5 4,7' 4.9
1
I 5.U 5.1• 5.2! 5.2 5 3 5.~ 1: 5 4 5.4 5 5 5.5\ 5.4ll IO 

11 ! . I ' : ' . I : I I I I ' I ' 5.51 6.1, 6.s, 6.9, 7.2
1
• 7.41 7.5 7.51' 7.4 7.2, 6.8 6.31

1 
5.7. 4.9

1

4.3. 4.41 4.6, 4.8
1 

5.0: 5.1 5.2
1
, 5.3.

1
: 5,3 5.4 5.41 5.5, a.5 5.c.

1 
s.6

1
5.5111 

I I I I I I ' ! i I I ' 1 ' ' I 
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REPORT OF THE SUPERINTENDENT OF 

TIDE TABLES FOR AS'rORIA.* 
TABLE L 

BOIJTII DE:CLINATION.-DAYS FROM: MOO~'s GREATEST DECL1N4.TION. 

= ~ Before-

1

1 1-----Afte_r----
~ _1_;_6_!_s_! __ 4 _ --3- --2--l--1- __ 0_

1 

__ 1_[ __ 2 ___ a_l_4_1_s_1

_6_' _\_'_ 

h.. m. J A. m. ) k. m. I h. m. h. m. 4. m. h. m. , h. m. ) h. m / h. m. I h m. h. m, h. m.. I k. m. I h. m. j h. m. 
o o rn 42 1 12 55 , 13 s 13 rn 13 28 13 38 13 41 , 13 45 13 46 i rn 44 13 40 13 3l 1

1 

13 24 13 14 13 2 

o ~ 12 36 : 12 49 i2 s9 1a rn 13 :i-2 13 :l2 13 3.'\ ! 13 39 j 13 40 I ia 38 13 34 ' 13 28 13 18 I 13 s 112 SG 

1 0 12 29 12 42 12 52 13 ~ 13 15 13 25 13 28 13 3-2 I 13 33 I 13 31 13 27 ; 13 21 I la 11 I 13 1 12 49 
i ao i2 23 12 36 · i2 46 i2 59 13 9 13 rn 1a 22 13 26 13 21 

1 
ia 25 13 21 i 13 15 ia s I rn 5J 

1 
12 43 

2 0 12 15 12 28 12 38 12 51 13 l 13 11 13 14 13 18 13 19 I 13 17 13 13 13 7 12 57 I !~ 47 I 12 35 

2 30 12 9 12 2-2 ' rn 32 12 45 12 55 13 5 13 13 12 13 13 ' 13 11 13 7 13 I i 12 51 12 41 \ 12 29 

3 0 12 3 12 16 i Ill 26 12 :19 ' 12 49 12 59 13 2 13 13 7 13 5 13 l 12 "-' ,

1 

Ill 45 12 35 ' 12 2:1 

:i 30 11 58 12 11 I N 21 , 12 3~: 12 44 12 54 12 57 13 13 2 13 12 56 12 su 12 40 12 30 12 IR 

4 o ll 57 12 10 f 12 20 · 12 33 1 12 43 ' 12 53 12 56 13 13 12 59 12 55 12 49 j rn 39 12 29 12 17 

4 30 12 0 12 131
1 

12 23 J 12 3R 12 46 ! 12 56 12 59 13 13 4 13 2 12 58 12 52 , 12 42 12 32 12 20 
5 0 12 8 12 21 l2 31 r 12 44 12 54 13 4 13 13 11 13 12 13 10 J:J 6 13 0 12 50 12 40 12 28 

s 30 12 1s ' 12 2R rn 3s t 12 51 13 1 13 11 13 14 13 18 13 19 13 17 ia rn 1 13 • 12 57 12 47 12 35 
6 0 12 25 12 3h / 12 48 i 13 1 13 11 13 21 13 24 13 28 13 29 13 27 13 23 !'" 13 17 I 13 7 12 57 12 45 

6 30 12 36 12 49 12 59: 13 12 13 2l 13 32 13 35 13 39 13 40 J;1 38 13 34 ! 13 281' 13 18 13 8 12 56 
7 0 12 45 12 58 I 13 8 : 13 21 13 31 13 41 13 44 13 48 13 49 13 47 13 43 13 37 13 27 lil 17 13 

7 30 12 55 13 ~ I 13 18 i 13 31 1:< 41 13 51 13 54 13 58 13 5Y 13 57 13 53 J 3 47 13 37 13 27 13 15 

B 0 13 3 13 16 13 26 ' 13 391 13 49 13 59 14 14 6 14 14 5 14 l 13 55

1 

13 45 i 13 35 I 13 23 
8 :JO 13 8 I 13 21 I 13 31 i 13 44 I 13 54 i 14 4 14 14 II 14 12 14 10 14 61 14 0 13 50 ' 13 4{) ' 13 28 

9 o 13 10 
1 

rn 23 [ 13 33, 13 46 I l:J Sti 14 6 14 14 13 14 u 14 rn 14 s 1 14 2113 5:1 \ 13 42 i 13 30 
9 30 13 9 ' 13 22 I 13 :J-2 l 13 45 / 13 55 14 5 14 8 14 12 14 13 14 II 14 7 I 14 1 13 51 ' 13 41 ' 13 29 

~~ ~ := ~~ I :~ ~~ ! :~ ~~ i :~ ~ I ~~ ~: :~ !! :: ~~ :; 56 :~ 5~ :: ~5 :~ :: ;~!I II :~ ~I ; :: E i :: ~: 
H 30 1~ 46 l rn 5Y I 13 Y ] 13 2'J I 13 32 13 42 13 45 13 19 13 so 13 48 13 41 Ia 38 13 2~ i 13 18 13 

-~ 

" e 

TABLE II. 

NORTH DF.CLI.Nj._'J:'JON.-DAVS FRO)! MOON'S GREATEST Dl:CLlNATlON. 

s 
... 
0 

·~ 1 Before- After-

!: i-------------------~----
" : I I I ' I l ~!1,51;; 4l3i2 1

1
0 1 2 a 1 5!6 1 

----!----·--'--·----·---- ------1--
: I I I I I h. m. 1 h. m. i h. m. h. m. h. m. 1 It.. m. ~- m. h. m. i A. m. ft.. m. h. m. h. m. h. m. h. m. h. m. h. m. 

0 0 I 13 10 i J2 57 12 47 i 12 34 ' 12 24 12 14 12 11 ! 12 7 12 6 12 8 12 12 12 18 12 28 J2 38 12 50 

0 30 13 41 12 51 12 41 I 12 28 i 12 18 12 a 12 5 I 12 I 12 o 12 2 12 6 12 12 12 22 1 12 32 12 44 

1 o 12 s1 i2 44 12 34 I 12 21 12 i 1 12 l 11 58 I 11 54 11 53 11 .55 11 59 12 s 12 15 ! 12 25 i2 a1 
1 Jo 12 s1 1 u as 12 2s I 12 15 i i2 5 11 os 11 52 f 11 4s 11 41 11 49 11 53 11 59 12 9 I 12 19 12 a1 

2 o 12 43 ! 12 30 12 20 ' 12 7 11 57 11 47 11 44 I 11 40 11 39 11 41 u 45 u 51 12 l j 12 11 12 23 

2 30 12 37 I 12 24 12 14 I 12 I j 11 51 11 41 11 38 11 34 11 :J3 11 35 lJ 39 11 45 ll 551 12 5 12 17 

3 o 12 31 : 12 ie I 12 8 11 5;; i u 15 n 35 11 32 
1

i u 2s 11 21 11 29 n 33 11 39 11 49 , 11 59 12 11 
3 :io 12 2~ i 12 13 , 12 a JI 50 11 40 11 30 11 21 11 23 n 22 ' 11 21 11 28 11 34 11 44 I J1 M 12 s 

4 0 12 2.51 12 12 ! 12 2 11 49 ' 11 39 11 29 11 26 I 11 22 I 11 21 lJ 23 11 27 11 33 11 43 11' 11 53 12 5 

4 30 12 28 I 12 15 , 12 5 ' 11 52 ' 11 42 11 3-2 11 29 I J1 25 

1

11 24 11 26 11 30 11 36 11 46 11 56 12 B 

S 0 12 361 12 23 , 12 13 12 0 11 50 11 40 11 :rr U 33 11 32 11 a4 11 38 11 44 11 M ' 12 4 12 16 

: :. :~ ~ J :! ~ 1 ~: :~ 1 :~ ~~ :: :i :~ :~ ~i ~ ~~ :~ ~i :: :i :i :~ !! ~: :i :: ~ I ~; ~~ ;: : 
7 o 13 13 13 o ' 12 so rn 37 , 12 21 )\ 12 11 12 14 12 io Hl 9 12 11 12 15 12 21 12 31 I 12 41 12 53 

7 30 13 23 13 10 13 o 12 47 : 12 37 rn 'II 12 24 12 20 12 19 12 21 12 25 12 31 12 41 j 12 51 13 3 

: ~ ~: E !! : ~~ :~ ~~ : ! :: !f !
1 

~: : ~: E !: ~ ;: E ~: E !~ :: !: ~ ~: ~ ~: 
5

: ~: ~: 
9 30 13 :rr 13 24 13 \4 13 1 12 51 12 41 12 38 12 34 12 83 12 3.'i 12 39 12 45 12 ~ 13 5 13 17 

~~ ; :: : :: : ~: 1: :: ~: i :: :; I :: ~~ ~: : ~: ~ :: : :: ~ ~= : ~: ~ :: ~ ~: ~ :: l~ 
11 o 13 21 13 8 12 58 12 45 : 12 3.'i 12 25 12 !12 12 18 

1

1 12 17 12 19 12 23 12 29 12 39 12 49 13 1 

11 30 I 13 14 13 l 12 51 I 12 381 12 28 I 12 18 l~ 15 12 il 12 10 12 12 12 16 12 2il 12 32 151 42 12 54 

•For the manner of usmc U1eee tablea, see the examples for Ban ll'rancileo, p111e1 311..'116. 
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TIIE UNITED STATES COAST SURVEY. 

TABLE III. 

l!IOUTH DECLINATIQ~. :NORTH DECLINATION• 

j i 
Lo"' water. I Iligh water. I Low water. Low water. 

(Large.) 

High wnter. Low water. I 
(Small.) i (Large.) (Large.) 1 ($mall.) (Small.) 

i 

I 
_____ , ______ , ______ -----

h. m. 
6 38 
6 14 

5 55 

5 34 

5 20 

5 09 

5 05 

5 03 

5 05 

5 11 

5 18 
5 3~ 

5 50 

6 11 

6 3S 

h. m. 
12 59 

12 33 

12 13 

JI 47 

JI 27 

11 07 

11 OJ 

JU 53 

!fl 51 

10 55 

11 03 

11 15 

ll 35 

II 55 

12-19 

19 17 

rn 15 
19 14 

19 09 

19 03 

18 54 

18 52 

18 46 

18 42 

18 40 

18 41 

18 39 
18 41 

18 40 

18 40 

h. 
6 18 

u 
7 01 

7 22 

7 36 

7 47 

7 51 

53 

51 
4,, 

38 
24 

06 

45 

21 

TABLE IV . 

h .. m. 
12 03 

12 29 
12 49 

13 15 

13 35 

13 55 

11 01 

14 09 

14 11 

14 07 

13 59 

13 47 

13 !l7 

13 07 

12 43 

'" 18 41 
18 43 

l~ 44 

18 49 

18 55 

19 04 
19 ll6 

19 rn 
19 16 

19 18 

19 17 

19 19 
19 17 

19 18 

19 18 

SOUTH DECLINA.TIOS.-DA.Y$ FROM. M00!-1°8 GREATEST DECLINA.TION. 

Before- After-

425 

''!; 
~;; 

;:; 

~ 1 ,- s_

1

, o ,-; I ' ~ ; I ' ! __ o_, __ 1_j __ 2_1_2_:_4_\_s_: 6 i 7 
Hour. Feet. Feet. Feet. I Feet. J F11.e.t. Feet. Feer. 1 FPet. I 1-eet ! Feet. Feel. Feet. Fc.t!.t. ! Feet.. 1 Fr::et. 

0 8,0 8.3 8~ 85 I 8.6: 8.6 8.6 ! 8.6 8.5, 84 I 8,31 8.1 7.71 74 I 7.0 

I 8.0 8.2 8.4 8.51 B.6 8.6 8.6 I 8.6 I 8.5 8.4 I 8,2 I 8.1 7.7 7.4 7.0 

2 7.8 8.1 : 8 2 I 8.4 8.4 8.4 I 8.4 8.4 i 8.31 8.2 I 8,1 i 7.Y 7.5 I 7.2 6.8 

: ~:~ ~:! i ~:~ I ~.i . !:i ~:i ~.i I ~.~ i !:: I ~:~ ~.: I ~:: ::: I ~:~ ::! 
6.5 6.8 7.0 7.1 7.1 7.1 7.1 I 7.1 I 7.0 6.9 6.8 . 6.6 6.3 5.9 5.5 

I: ~:~ fi ~:~ ;:! fi ~:f fi 1' li 11 fi li 1~ i 11 :; li j~ 
11 s.1 B.4 8 6 o.7 8.7 8.7 8.7 8.7 8.6 s.s 8.4 8.2 7.9 7 s 1.1 

' I 

TABLE V. 
:!' ' ! 1----------- -·---_:~RTB D:-~~=~TlO-M~--=~-~-~--~~~~-~~:~.~REATE~-T DECJ.JNATlON . 

.._ ~ I Before- After-

o ~ I ~ : __ --i-5---_3 ___ 2 __ \ I- ------- __ 2 __ i_3 ___ :_-;-I-- 6 ! 7 

llour. I Feel., Feet. 
1 F,,~t. Feit. ~ut. Fut. Fut. Fett. Fett Fi!et. Feet. Fut. 1 

¥'1!1!1,. 

1 

Ff!tt. Feet. 
0 7.4 7.1 i 6.9 6.8 6.8 6.8 6.8 6.8 6.9 7.0 7.1 7.3 7.6 8.0 8.4 

l 7.4 7 I 6.9 6.8 6.8 6.8 6.8 6.8 6.9 7.0 7.1 7.3 7.6 8.0 8.4 

2 7.2 6.9 6.8 6.6 6.6 6.6 6.6 6.6 6.7 6.8 6.9 7.1 7.5 7.8 ! 8.2 

3 6.9 6.6 6.5 6.3 6.3 6.3 6.3 6.3 ti.4 6.5 6.6 6.8 7.2 7 .5 7.9 
4 6.5 6.2 6,1 5.9 5.9 5.9 5.9 5.9 6,0 6.1 6.2 fi 4 6.i 7.1 7.5 

5 6.1 5.9 5.7 5.6 5.5 5.5 5.6 5.6 .5.7 5.7 5.9 6.0 6.1 U.7 7.1 

6 5.9 5.7 5.5 5.4 5.3 5.3 5.3 5.4 5.5 5.5 5.7 5.Q 6.'.l 6.5 6.Y 

7 6.1 5.8 5.6 5.5 5.5 5.5 5.5 5.5 5.6 5.7 5.8 6.0 6.3 6. 7 7.1 
8 6.4 6.2 6.0 5.9 5.8 5.8 5.8 5.8 5.9 6.0 6.2 6.3 6.7 i.O 7 4 

9 6.9 6.7 6.5 6.4 6.3 ! 6.3 6.3 6.4 6.4 6.5 6.7 6.H 7.2 7 5 7.9 
10 7.3 7.1 6.9 6.S 6.7 6.7 6.7 6.8 6.9 6.9 7.0 7.2 7.6 7 9 B.3 

ll 7.5 7.2 7.1 7.0 5.9 6.9 6.9 5.9 7.0 7.1 7.2 7.4 7.8 8.1 S.5 

. NoTa.-To use these t.able11 with a chart on which Ute !!iOUndings are referred to mean tow water, RUbtract 1.2 foot from the numbers in the tables 
for Aetoria and I. 7 for :ll~eab bay. 

54 cs 



 

426 REPORT OF TIIE SUPERINTENDENT OF 

TABLE YI. 

, SHALL EBJI TIDE., OR FROM SMALL IIIO!l WATER TO BMALL LOW W .&.TER. l 
2 · I b -------~------------·----

FROM SMALL LOW WATER. TO LAROE e101_1 __ w4.TEB.. ___ ~ 1 
Days from moon's greatest declination. ...."" 

---------··-~----' 8 
. 
C: Days from moon';; greatest declination. 
e 
e e 

Before- After- Before- After-
s .... 
0 

! I~ _ _5_ _ ~ ~11- -·=-·~!_:_I~ _5_/ __ : _ _5_:_5_1-1~ ~1-i-,-~-l-:_5_,~1-1 
H' Ft Fl. Ft Ft Ft Ft. Ft. Ft. Ft.' Ft.' Pt I Ft Ft I Ft., Ft., Pl Ft' Ft! Ff_, Ft Ft. Ft. Ft. I Ft Ft. Ft Ft Ft. Ft Ft H. 
o 7 -1 n.• 6.o 5.4 5 o 4.6

1

4.5 4.5 4 6 4.71 5.1 5.5 6.2• 6.9 7.~ 8 CJ 7 6 7.5 1.21 s.• 6.4 6 3 6.2 6.1 6.2 6.2 6.3 6.3 6.3
1

1 6.1, o 
1 7.5 6.e 6.1 5.5 5.1 4.7 4.6 1.6 4.7 4.sl 5.2

1
' 5 6, 6.~/ 1.0 7.9 8 11 •YI 7 6 7.aj li.!1 6.5 6.4: 6.3, 6.2

1 
6.~ 6 3 6.4i 6.4 6.1

1 
6.5, I 

2 1.2 6.5· 5.8 5.2 1.8 1.114-~. 4.3 4.41 4.o 4.9 5 "/' 6 ol 6.7! 1 61 1.~ 7.6' 7.3 7.0j 6.t> 6.2
1 

6.1, 6.o: 5.916.o 6.o 6.11 6.1 6.11 6.2• 2 

3' 6 6 5 Y; 5.2 4.6. 4.2 3.8

1

3.7 3.7. 3.e 3.9, 4 3
1

! 4.7 5 4 6.1 1 7 o 7 21 7.o, 6 7 6.4j 6.0 5.6, s.s
1 

5.4 .· 5.3

1

5.• 5.4 5.sj 5.s: 5.5 5.6 

4, 5.9 s.2 1 .. 1: 3.9 3.'1 a.1 3.o 3.o · 3.l :u: 3.6
1 

4.ol 4.7, 5.4: 6.3, 6.5 6.3 6.o; s.;i 5 3 4.91 4.8f 4.7, 4.6 4.7 4.7 4.~! 4.8
1 

4.8 4.9 

5 ::: ::~:~:~I:~:: : : ::~, ~:: ~:~. ::~! ~:~. :::1: ~:: ::~Ii ::~1 :::. ~-: ~:: :::1 :.:1 ::: ~::. :-~· ::~' ~:: ::~. ;:~ ::~r ::~! !:~ ~:: 
5.0 4.3: 3.6 3.1• 2.6' 2.2, 2.I 2.1 2.212.312.7 2.1 3.8 4.5, 5.4 5.6 5 4 5.1 4.8 4.4 4.0i 3.9 ~.8; 3.7 3.8! 3 8 3.9, 3.9 3.9 4.0, 

I 5.5 4.81 4.1 3.:i, 3.1 2.7 2.6 2.6' 2.71 2.813.2, 3.6 4.3 5.0. 5.9! 6.1 5.9! 5.61 5.3 4.9 4.5
1 

4.4 4.3 ! 4,2 4.3: 4.3 4.4; 4.4 4.4 4.5 

, 6.3 5.61 ~.9j 4.d 3.9 3.s/ 3.4 3.4 3.5i 3.61 4.C 4.4 5.1; s.ei 6.7 6.9 a_;: 6.4; 6.1 5.7, 5.3! s.2 5.1 . s.o,· 5.1
1 

5.1 5.21 5.2 5.21 5.3 
111 7.11 6.3 5.6 5.0 4.6 4.2i 4.1: 4.1 4.2: 4.3! 4.7 5.1 5.816.51 7.4 7.6 7.4i 7.1. 6.8 6.4 6.o

1 
5.91 5.8 5.7 li.Bi 5.8 5.9: 5.9' 5.9

1

6.0 10 

11 7.3 6 6! 6.9: 5.3 4.9 4.514.4 4.4 4.514,6! 5.015.4 6.116.8; 7.7; 7.9 7_·1 7.4: 7.1 6.7 6.3i 6.2: 6.1 6.0i 6.116.1 6.21 6.2 6.216.3 ll 

TABLE VII. 

tr.. LARGE EDD TIDE, OR FROM LA.ROE llIGB WA.TER TO LA.ROE LOW WATER. 

E 
:.
c: g 

Days from muuu '!:'l greate~t decli11ation. 

FROM LARGF: 1.ow WATER TO SltlALJ. HIGH W.ATER. 

Days from moon'~ greatest declination. 

= Before- .After- Befure-c I , , 
After-

;;; 
c 
g 
~ 

IS 
0 
E 

m I ----~--~-~- --------\----~ - ·, ----- • - I I , I ' , .. 

=1 1 15 4l3'2i 1 
3 1 4 5 7•1\51514!312,1! o 1!2 J 1!5•5 5 ~' i ' I I I I I ! I I I I I I I ' ;i:: 

-,-'--;------1---1-1-I ---i--r-:-i---1--1----1-:- I 

H. Ft Ft Ft. Fi. Ft. Ft. Ft. Ft. Ft Ft Ft. Ft.' Ft. Ft. Ft. Ft.I Ft Ft .. lit.: .Ft.
1 
Ft.I Ft.! Ft. i Ft.; Ft. Ft. Ft. 1 Ft .. Ft. Ft.iH· 

0 ! 7.0 7.7 8.4i 9.U 9.4 9.8! 9.9 9 9 9.si 9.7 1 9.3i 8.~· 8 217.5 6.6 6.416.6. 6.9.' 7.2 1 7.6: 8.0, s.1: 8.2. 8318.2 8.218.li 8.1.· 8.1 B.o, 0 
1 7.( 7.!< 8.5[ 9.l 9.5 9.9.IU.o' IV 0 i 9.9: 9.~19.4: 9.0, 8.3 7.6 6.7 ti.51 6.7: 7.o, 7.:ii 7.718.l 8.2 8.3 I 8.41' 8.3j 8.~ 8.2[ 8.2( 8.2_ 8.lj 

' ' : 1 • ' I 6 I I 6 "I 7 c' • • 1 7 9
1 

8 o 8 1 8 ' 1 
1 7 91 - H' -· s' 2, 6.b1 7.5 8.2

1 

:·8 9.2 9.tij 9.7, 9.7 j 9.6

1

• 9.5J 9.li 8.7i ~-0 7.~ 6.4 .216.4i 1
1 

. I ,.4, 1.8
1 

·, · · .

1 

.o,
1

, 8.0 .91 · ! '··[" 
3; 6.2• 6.9 7.6

1 

.2 s.6 9.0
1 

9.1
1 

9.1, 9.o 8.91 8.5
1

8.•: .4 6., 5.8 5.6
1

5.8'
1

6.li 6.4i 6.ei 7.2.

1

7.3; 7.4 7.5 7.4, 7.4 7.3; 7.3[ 7.317.2; 3 

4] :;.o.i s.2 o.!!1 7.:; 7.9 e.a. e.4, s.1: 8.31 s.217.~.7.416.7 6 ... 5.1 4.9 5.1, s.11 5.7

1

6.1 1 t.5 6.6: 6.7 6.8 6.7i 6 1 6.61 6.616.6 6.51 

s ! 1.s1 5.5 6.21' 6.i;.
1
· 1.2 7.6,: 1.1,~ 1.1: 7.617.511.116.71 o.o 5.3 1 4 4.2/ 4.4: 4.7 s.o 5 4[ a 815.u' o.o 6.1[ 6.oi 6.o s 91 5.9. s.9 5.8' .s 

I I I I ' i I I I I ' I 
6' 4.41 s.1 5.!<i 6 41 6.8 7.2; 7.3

1 
7.3: 1.2

1
1.1 1 6.716.3. 5.6 4.9 1.0 3.8· 4 ol 1.a, 4 e: 5.0

1
5.4' 5.51 5.6 5 7f 5.6 5.ti s.si 5.515.5 5.41 6 

4.6
1 

5.3 6.o
1 

6.6 1.0 7.4 7.5, 7.5 !., 7.4! 7.316.9

1

6 5: 5 HI· s. i 4.2 4 of 1.2/ 4.5 4 sl' 5.215.6 -:; 1/ 5.8 5.91 5.8
1

5.8 5.7: 5.71 5.7 5.6i 7 
5.1: 5.8i ~.5 1 7.11 7.5 7.9: 8.U~ 8.0 ! 7.9' 7 s

1

7.4 7.0· 6.3 5.6 4.7 4.5

1

4.7
1 

5.0 5.3 5.7 6 I 6 2 6.3 6.416.3 6.3 6.2 6.2i 6.2
1 

6.11 8 

, li.9. 6.6: .. a.• 7.918.3 s.7 s.s: 8.8; s.1j s.~! s.2
1 

7 ~i ~-1, 6.4 s 5 5.3 5.515 s' 6.1! 6.5 6 9 1.0: 1.1 1.2

1

1) 1.1 1.0, 7.ol 7.ol s.9
1 

9 

IU' 6.6 7.311 s.u 8.6 9.u 9.4' 9.5' 9.5 9.4• 9.3: e.918.~, '·"17.l 6.2, 6.0 6.2: 6 . .s, 6.t:i 7.2, 7.6 7.7: 7.8 I 7.9. 7.8,
1 

7.8 7.7; 7.7i 7.7 7.fii lO 
u. 6.9 7.6 B.:Ji 8.9i 9.3 9.7 9.8 9.8, 9.7' 9.6) 9.2 s.s; s.1 7.4 1.s. 6.3

1
6.a[ 6.s! 1.1! 7.5 7.9j s.o; s.1 ! s.2: s.1 s.11 s.o

1 
s.o

1
s.0

1

1.11,11 



 

THE UNI'l'ED STATES COAST SURVEY. 

'l'IDE 'l'AllLES FOlt l'OR'l' 'l'OWNSIIRND.* 

TABLE I. 

80CJTH DECLINATICN,-D.1.Yq FROM :N.OON'9 GRllATEST DECLIMA'IION. 

I 

427 

'"E co:: Before- 1-- After- -~----

} 

1 

__ 1_1 __ B_) __ 5 _l __ 4_' __ 3_'_,._J __ !_o_1
11 

__ 

1 

___ 3 ___ 4 ________ _ 
' ' I h. m. h..m. h.m.) h..m. h.m. h..m. h.m. I h.m. 

1 

h. rn. , h.m. Ihm. h.m. la. m. h m. km. ft m, 
0 0 3 45 3 21 ·1 2 51 2 2 l 32 I 13 1 26 I 44 I 2 2 2 21 I 2 12 2 57 3 15 3 :!3 3 4a 

30 3 38 3 11 2 44 I 55 1 25 I 6 I 19 I 1 37 I I 5,) I 2 14 ! 2 35 2 50 3 8 3 2€ 3 38 

~ ! = ~ : i ~ ~~ ~ ~~ ~ ~: ~ 5~ ~ 
1

~ I ~ ~~ I ~ :~ I : : : : : : ~ : a: ~ ~~ ~ ~: 
0 3 21 2 57 I' 2 27 I 38 8 0 49 1 2 1 20 I I 38 1 57 2 IS 2 33 2 51 9 3 21 

30 3 18 2 54 2 2·1 1 :is o 46 o 59 I 11 11 35 1 54 2 Ia 2 20 2 48 6 3 1s 

3 0 3 16 I 2 52 I 2 22 1 33 0 44 0 57 1 15 l 33 I 1 52 2 13 2 28 2 46 4 3 16 

30 3 17 2 53 2 23 l 31 U 45 0 58 l 16 L 34 l 53 2 14 2 2ll 2 47 5 3 17 

~ ~ ! ~~ ~ 5~ ~ ~ ~ ~: l 13 ~ : ~ ~ ~ : II' ~ : ~ 5~ : ~~ ~ ~ : :~ 3 1: ! ~ 
5 0 3 3'2 3 8 2 38 I 49 I 19 l 0 I U l 31 l 49 2 8 2 29 2 44 3 2 3 20 3 3'2 

5 30 3 41 3 17 2 47 l 58 l 2t! I 9 l 22 l 40 l 58 2 17 2 38 2 53 3 11 3 29 3 41 

6 0 3 52 3 28 2 58 2 9 l 39 I 20 I 33 l 51 2 9 2 28 2 49 3 4 3 22 3 40 3 5~ 

6 30 4 l 3 37 3 7 2 18 l 46 1 29 I 42 2 0 2 18 2 37 2 58 3 l:l 3 31 l 3 4Y 4 l 

7 0 4 8 3 44 3 14 2 25 I 55 l 36 l 19 2 7 2 25 2 44 3 5 3 20 3 38 3 56 4 8 

7 30 4 15 3 51 3 21 2 J2 2 I 43 l 56 2 14 2 32 2 51 3 !!! 3 27 3 45 :J 4 15 

8 0 4 18 3 54 3 24 ~ 35 2 l 46 l 59 2 17 2 35 2 54 3 15 3 30 3 48 4 18 

8 30 4 19 3 55 3 25 2 36 2 l 47 2 0 2 18 2 36 2 55 3 JI) 3 31 3 49 4 19 

9 0 4 18 3 54 3 24 2 35 2 I 46 l 59 2 17 2 35 2 54 3 15 3 30 3 48 6 4 18 

9 30 4 15 3 51 3 21 2 3:l 2 2 l 43 l 56 2 14 2 32 2 51 I 3 12 :J ~7 3 45 4 3 4 15 

10 0 4 JO 3 46 3 16 2 27 l 57 1 38 I 51 2 9 2 27 2 46 3 7 3 2l 3 40 3 58 4 ID 

10 30 4 6 3 42 3 12 3 23 I 53 1 34 1 47 2 5 2 23 2 42 3 3 ' 3 18 3 06 3 54 4 6 
II 0 

11 30 

. • 
c 
0 
C> 

4 0 

3 5i 

3 36 

3 30 3 0 
2 17 
2 11 

I 47 
I 41 

J ll8 

1 22 

I 41 

I 35 

TABLE II . 

I 59 

1 53 

2 17 

2 11 

2 36 

2 30 

2 57 i 3 12 

2 51 3 6 

NORTH DECLIN.&.TJON.-DAYS l'ROM JIIOON'S GR.EA.TEST DECLINA.TIO.N, 

~ ~ i Before- After-

3 30 

3114 

3 48 

3 42 

" I .§I 7 6 5 4 :l i 2 j'1 D 1 1 21314(5 51'1 
... I I I I I ' 

---1-----------,_ ----:----1---------i---:~--i---.--- --,--
h. m. h. m. fa.. m. h. m, h. '"' h.. m. 4. "'' J 11.. m. h. m. h.. m. i A. m. j h. m. · h. m, h. m. h.m. h.n. 
0 0 3 45 4 9 4 39 5 28 5 58 I 6 17 I 6 4 i 5 46 5 28 5 9 i 4 48 4 33 4 15 3 57 3 4.5 
O 30 3 38 4 2 4 32 5 21 5 SL 6 10 , 5 57 5 39 5 21 5 2 i 4 41 4 26 4 8 3 50 3 38 

~ ~ ~: ~ !~ ! : ! 1~ : ~ I : s! ~ :~ I ! :, : 1! ' ! : ! : ~: : ~ ~ ~ ~: 
2 o a 21 3 45 4 la 5 4 s 34 s 53 s 40 s 22 s 4 4 45 4 24 ' 4 9 3 s1 3 33 3 21 

2 30 3 18 3 42 4 12 5 1 5 31 5 50 5 37 5 19 5 l j 4 42 4 Ill ) 4 6 3 48 3 30 3 18 

3 0 3 16 3 40 4 10 4 59 5 29 5 48 5 35 5 17 4 59 ' 4 40 4 19 4 4 3 46 3 28 3 16 

3 30 3 17 3 41 4 11 5 0 5 30 5 49 a 36 5 18 5 0 I 4 41 4 20 4 5 3 47 3 29 3 17 

4 D 3 21 3 4.'i 4 15 5 4 5 34 5 53 5 40 5 22 5 4 4 45 4 24 4 9 3 51 3 33 3 21 

4 30 326 350 420 5 9 539 5581545 527 5 9 I 450 429 414 356 338 326 
s o 3 32 a 56 4 26 fj 15 :; 45 a 4 s s1 5 33 s 1s 4 w 4 35 4 2<1 4 2 a H 3 32 
5 30 3 41 4 5 4 35 5 24 5 54 6 13 6 0 5 42 5 24 5 5 4 44 4 29 4 LI 3 53 3 4l 

6 0 3 52 4 16 4 46 5 35 6 5 6 24 6 ll 5 53 5 35 5 16 4 55 4 40 4 22 4 4 3 52 

6 30 4 I 1 25 4 55 5 44 6 14 6 33 6 20 6 2 5 44 5 25 5 4 4 49 4 31 4 13 4 l 

7 o 4 s 1 32 s 2 s s1 6 21 o 40 6 21 I o 9 s 51 s 32 s u 4 oo 4 &8 4 20 4 s 

~ ~ : ~: : : : 1: ~ ~ : :~ : : : : I : :: : ~ : : ~ !~ : : : :: : : : :: 
B 311 4 19 4 4;J 5 13 6 2 6 3ll 6 5l 6 38 I 6 2(l 6 2 5 4:l 5 22 5 7 4 49 4 Jl I 4 19 

9 D 4 18 4 ~ 5 l!! 6 l 6 31 6 50 6 37 I 6 19 6 1 1 5 42 5 21 5 6 4 48 4 30 i 4 18 

II 30 4 15 4 39 5 9 5 58 6 28 6 47 1·· 6 34 6 16 5 5ll 5 39 5 18 5 3 4 45 4 27 4 15 
IO 0 4 10 4 34 5 4 5 53 6 23 6 42 6 29 6 11 5 53 i 5 34 5 13 4 58 4 40 4 22 4 10 

~~ ~ : : : : : ~ : : : :: : : : ~: j' : ~ : :~ i : : ! : : :: : : : :: ! ~ 
ll 30 3 54 4 18 4 48 5 37 I 6 7 6 116 I 6 13 5 55 5 37 \ 5 lB 4 51 4 42 4 ~4 4 6 3 54 

• For 1be !Danner of a.inc tbe1e table• oee the example for San Franci.oco, pages 311-316. 
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TABLE III. 

----·-O-U~T-H_D_E_C_L_IN_•_T~I'O_N_. ______ ~~~N-OR_T_H~D-E_C_L_l_N_~_T_lO_N_·~-~-1 
water. I 

I 
Low water. , High water. I Low water. ] Low water. 1 High w.atP.r. l Low 

! I \ 
----;------~----1----1----r----

1 ~~ . ~~ ~- I ~- i ~- I ~-

0 

I
I 6 05 12 26 18 05 I 5 39 i 12 26 ! 18 31 

• 6 ~: :! :: :: !~ ! : I :~ :: :~ ~ 
13 15 52 I 9 23 3 31 9 00 

8 36 16 52 20 00 3 08 8 00 

8 43 17 30 20 31 3 01 7 22 

8 12 17 04 20 36 3 32 7 48 

7 40 16 28 20 32 4 04 8 24 

7 18 15 52 20 18 4 26 9 00 

6 59 15 14 19 59 4 4.5 9 38 

6 38 

6 24 

6 10 

5 59 

5 42 

14 3'2 

14 02 
13 26 

12 .50 

12 26 

19 38 

19 2-2 

19 00 

18 35 

18 2B 

5 06 

5 20 
s 34 

5 45 

6 02 

TABLE IV. 

JO 20 

JO 50 

11 26 
12 0-2 

12 26 

17 13 

16 36 

16 05 

16 00 
16 04 

16 18 

16 37 
16 58 

17 14 

17 36 
18 01 

18 OB 

·---,---------------------------------------
IiiOlt.TH DECL1N&TION.-D4Y8 FROM MOON 1S GREATEST DECLINATION. 

Before- After-

~ _1_)_6_/_5_[ __ 4_1_3 ___ 2 __ / __ 1 __ ' __ o __ j __ 1 __ 1 __ 2 __ l __ 3 __ 4_. __ s_1 __ 6_j __ 1_ 
Hour. Ft. i Ft. f Ft. I Ft. Ft. Ft. Ft. Ft. 

1 
Ft. II Ft. I Ft. Ft. Ft. I Ft. I Ft. 

0 I I ' I I 

~ ::; i ::: ; ::~ I ::~ :.: ~:~ ~:~ : ;:! ~:: II ;:: 1,· ~:: ~:: ~:~ ~:~ I ~:~ 
3 6 .• , I, 6 0 I 5 • I 6 l 6 . ~ 7 3 7 4 7 6 ~ . I ·" 5.8 . .s 6.9 I 1.1 1.~ 1.2 1.2 1.2 . . . 

:i 11 i i[i I 11 [ ff [f 1 ii ii i ii ii I i ! 1 !! i!i I ii ii ii 

HouT 
0 

I 

2 
3 
4 

5 
6 
7 
8 

9 

10 

lJ 

TABLE V. 

BOUTR DRC:J,1N4TIOJl'.-DA.VB FR.OJI MOON'S QR.JU.TEST DECLtN.&.TION'. 

Before- After-

7 1'6 5 4•3 2 1 0 J 2/3:4 5 617 
--------- --·-[- -1-

~~6 I ~'.9 ~'.~ ~; ' ~'.~ F~ .. a F~".o F~:s ~: 7 ~-. 7 ! :.~ I ~~ !'~ -:;\ II :.~ 
7 .1 a.o s.4 s.2 7.9 7.4 1.1 6.9 6.s 6.8 I 6.s 6.8 0.1 6.6 6.4 

7.6 I 7.9 8.3 B.I 7.8 7.3 7.0 6.8 6.7 6.7 ' 6.7 6.7 6.6 6.5 1· 6. 3 

7.3 7.6 8.0 7.8 7.5 7.0 6.7 6.5 6.4 6.4 6.4 6.4 6.3 6.2 6.0 

7.0 7.3 7.7 7.5 7.2 6.7 6.4 6.2 6.1 6.1 6.1 6.1 6.0 5.9 5.7 

6.9 7Jl 7.6 7.4 7.1 6.6 6.3 6.1 6.0 6.0 ; 6.0 6.0 5.9 5.1! I 5.B 
7.1 7.4 7.8 7.6 7.3 15.8 6.5 6.3 6.2 6.2 • 6.2 6.2 6.1 CLO 5.8 
7.4 7.7 8.1 7.9 7.6 7.l 6.8 6.6 6.5 6.5 I 6.5 6.5 6.4 6.3 6.1 

~--~ ~:: ::: ::: r ~:~ ~:~ ::: ::~ :.: ::: 1

1

, ::: ::: !:! ::: ::: 
7.6 ,. 7.9 8.3 8.1 : 7.8 7.3 7.0 6.8 6.7 6.7 6.7 6.7 6.6 6.5 (1.3 

7.6 7.9 B.3 8.1 i 7.S 7.3 7.0 6.8 6.7 6.7 I 6.7 6.7 6 6 6.5 6.3 

NoTE.~To use these tables with a chart on which t-be Fmuudings are referred tB mean Jow water, aubtract 2.3 feet from the numbeu 111 the table• 
for Port To•rn•hcnd end 2. 7 for Semlllhmoo and ttteilacoom. 
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TABLE VI. 

·s:= : SMAJ.L EBB TIDE, OR FRQH SKA.LL IIHHI WA.TER TO SMALL LOW WATER' I FROM SMALL LOW WA.TER TO LARGE RJOJI WATER. 

~ ; I ~ 
~ Day• from moon's greatest declination. \ Days from moon'• greatest decimation. i 
~ Before- After- \ Before- After- ._ 

~ I I ·---· ' ~ 

~l:7

1
1 611 514l3'2ll1j. o 1•2,3,4i5j6

1
717i6Js!4l3:2:1! o 

1

1 2\:i'14\si5'7 g 
! : : ! ! I ! I ! i I i ' ' ; ' : i :c: -:--:-1-,-1-1-;--;----,- -~- -1-,-:-1-1-,-:--,-1-1-1--1-,--

Ft. Ft.; Ft .. ~ Ft.i Ft.· Ft..; Ft.· Ft. i Ft.: Ft. Ft .. Fl.,• Ft .. Ft .. ' Ft~ Ft.: F't. 1 .Ft.,: Ft. Ft .. Ft.
1 

Ft.: Ft. Ft .. ' Ft.! Ft.I Ft.I Fl.I Ft. Ft. J-I. 
u 4.515.6[ 6.9; 8.o! 8.6: 8.9j 8.8. 8.8, 8.7; s.7i 8.5· so: 7.3, 6.6 1 5.51 3.s! 3.9' 4.6; 6.0' 7.21 s.4; 9.o; 9.5' 9.6· 9.4: 9.2[ s ;j s.2] 7.Y 1.1 n 

1 4.5 5.6: 6.918.0i •. 8.6 8.9,·'· 8.8 8.8 i 8.7j 8.7·.; 8.5 B.O[ 7.3 6 6,: 5.o, 3 5:, 3.914.616.017.2[ 8.4: 9.0!. 9.5 9.6'., 9.4:, 9.~16.718.2,, 7 9: 7.1 I 
4.4. 5.Sj 6.8'. 7.91 8.5. 8.8j 8.7 8.7 '8.6; 8.6 8.4 7.9: 7.2 6.5: 5.4 3.{ 3.8

1 
4.5 5,91 7.1: 8.31 8.9; 9.4 9.5' 9.3j 9.1

1
~.6,8.1: 7.e', 7,Q 2 

4.1: .>.2: 6.5: 7.6 8.2, 8.5, 8.4 8.4 8.3; 8.3, 8.1' 7.616 9 6.2: !>.I 3.1: 3.51 4.~i 5.6j 6.8. 8.tl: 8.6, 9.1 9.2; 9.0, 8.~ R.3; 7.~. 7.5] 6.7 3 

a.s: 4.6

1

. 5.9' 7.0' 7.6 7.9i 7.8· 7.8 7.7' 7.7. 7.s· 1.01 6.3 5.6 4.5· 2.;;, 2.9' 3.6: :;.o: 6.2 7.4: e.o:. 8.5 6.6' 8.4 B.2: 7.71 7.2,. 6.9 G.J 4 

::i.1! 4.2 5.si 6.6: 1.2 7.s
1

· 7.4 7.4 7.3: 7.3· 7 i' 6.6; 5.9 s.2~ 4.1 .2.112.5; ::t.214.6: .5.s'. 7.o! 7.6: s.1 s.2; s.01 7.8! 7.:31&.e'6.s •>.1 
I I . I ! I ! ' I ' I I I ' i I I 

3.1~ 4.2, 5.5; 6.6' 7.2i 7.51 7.4 7.4 7,3' 7.3 7.1 6.6; 5.9 5.21 4.1 2.11 2.f.: 3.214.6, 5.8 7.0, 7.t;i 8.1 8.2, 8 o, 7.817.3i 6.8: 6.5, 5.7 
7 1 3.3

1 
4.4

1
, 5.7.; 6.8 7.4 7.i! 7.6 7.6: 7.5; 7.5: 7.3 6.8'. s.1 5.4, 4.2 2.~1 2.7 3.4: 4.E-: 6.o 7.2, 7.8i 8.3 8.4! 8.2; 8.o 7 . .5

1 
7.u: 6.i, ri.9 

~ 3.51 4.fi
1 

5.9,' 7 11 7.6 7.9 7.8 7.8 1.1: 7.7 7.5 1.0: fi.3 5.6. 4 a 2 5
1 

2.91' 3.6: 5.n; 6.2' 7.4' s.o: 8 .. "i B.ti. 8.4: 8.211.11 7.2 5.9 6.1' 

9, 3.7: 4.sj 6.1 7.2 7.8 8.11 8.0 8,0 7.9: 7.9· 7.i: i.2' 6.5' 5.8 4.712.7; 3. i' 3.~: 5.2i 6.4 7.6; 8.2! 8.7 8.8: B.6 8.417.9; 7.4. 7.1! 6.3 

JO i 4.1 1 5.216.5, 7.6· 8.2. 8.5[ B.4 8.4 B.3 s.3 s.1' 7.616.9 6.2 5.113.J' 3.5 4.2, 5.6: 6.8 o.o: 8.6 9.1 9.2, 9.o· o.si 8.3: 7.8 7.5 6.7 10 

11 
1

1.4i 5.si 6.s: 7.9, s.5
1 
s.s

1 
8.7. s.7 s.6; s.B' B.4 7.9! 1.2 6.s. 5.4! 3.4 3.8

1 
4.5

1 
5.9; 7.r s.3'

1 
s.9

1 
9.4 9.:i 9.3. 9.11 ti.6i s.1

1 
7.8; <.o 11 

TABLE YII. 

' LARGE EDD TIDE, OR FRO?!:I LA.IUJE HIGH WA.TER TO LARGE LOW WATER,: f'ROI'll Siil.A.LL LOW WATER TO LARGE HIGH W.A.TE:R. ·s 
--- --------- § 

Da~·s from moon's greatest decHnatio-n. Days from moon's gr~atest declination. 

Before- After- Betore-
I 

~ -7-,!~6-.,-1_5_1_4-r-3-,1-2-,--l-I 0 .~, 3 : 4 5 : 6 -7-i--~ 3 211 '-~· 
-1-i--i-1- --1- -1-- -1- - 1-1-1- --1- -1- -
Hi Ft.' Ft.; Ft., Ft. 1''1.: Ft. Ft., Ft. Ft., Ft. Iii. Ft.' Ft., Ft. Ft. =''~I :"'· Ft.

1

' Ft. Ft. Ft./ Ft., Ft. 
o; 6.5; 5.41 4.11 3.o 2.4; 2.1 2.2, 2.2 2.3

1

! 2.3. 2.5 3.ul 3.7i 4.4 5.5 "0 .. 1 6.4 s.o 3.8 2.6
1 

2.0· 1.5 
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Table <1 magnetic east declination on t}1e Pacific coast ef the United State.~for tlte year 1863. 

Longitude west. 

Latitt1de N. '-------------------

no0 • 115°. 120°. 1250. 

0 0 0 0 0 

30 llt 12 12 -----------.. 
31 12 12f 12t --------.. --.. 
32 12! U.!i 12f ----· -----..... 
33 12! 13 13 1:3i 
34 13± 1:~t l3f 14 
35 I3t 14 14 14:l: 
3() --·-··----· J4t 14! 15 
37 --------·· 14! 15 15~ 

38 ----. ----. '. 1& 15i 16 
:!9 .. - - - ...... - - - i 15! 16 lfli 
40 ----------- 16 lfii 17 
41 --- - - - - -- . 1fit 17 17t 
42 .. --..... ---. 17 17i 18 
4:'! , .. ----- .. ---. 17t 18t Jet 
44 --.. --... ---... 18 18! l!lt 
45 )· .. --....... 18i 19! rnt 
46 -----...... -..... 19! 19! 20! 
47 ' 19i 20t 21 ,_ --- - - ----- . 

i 
20t 21 2lt 4R ----- .... ----

4!.J 1·· --........ 20t 21t ........................ 
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APPENDIX No. 40. 

TRIBUTE TO THE MEMORY OF THE LA.TE COWNEL WILLIAM R. PALMER, U. S. ARMY. 

At a meeting of the assistants and other persons engaged in the Coast Survey, held at the Coast Survey 
Office, in Washfr1gton, on the 19th of .June, the following resolutions were submitted by A~sistant J. E. 
Hilgard, and were unanimously adopted: 

''Vhen~as we have received with deep regret the intelligence of the death of :Major William R. Palmer, 
corps of topographical engineers, and brevet colonel U. S. army, whose long association with the work 
of the Coast Survey had founded among its members respect and lasting esteem: Therefore 

Resolred, That, in deploring his death as an associate, who had become endeared to us by his most 
excellent qualities of head and heart, efficient in the execution of every duty, cordial in co-operation, kind in 
command, we recognize that our grief is deepened by his loss to the country at this time as an able and 
energetic officer, and a devoted defender of its rights. 

Resolved, That we will attend the funeral in a body to-morrow at noon, and the usual badge of mourning 
he worn by us for thirty days. 

Resolved, '!'hat we offer our sympathy to the bereaved family, and that a copy of the above resolution~ 
be transmitted to them. 

Upon the adoption of the resolutions, Professor Bache, Superintendent of the Coast Survey, matle the 
following remarks, which were listened to with deep emotion by those present: 

Brevet Lieut. Col. Palmer was born in London, where his parents were temporarily, on the 15th of 
April, 1809. His home was at Elizabethtown, Kew .Tersey, which had long bf'en thP home of his family. 
Our intimacy goes so far back that I can hardly remember when I d.id not know him well. It was in fact <L 

hereditary friendship, foT his mother and minP were from youth onward very intimate friends. 'l'lwugh 
pursuing very different careers, our lines of life have touched so often that I feel almost as if they had bPeu 
very near, throughout his too short life. As a child, he was amiable, quick of apprehension, and easy in 
acquisition. As a hoy, perseverance of purpose developed it~elf, which, notwith~tanding intervals of ill 
health in early manhood, secured professional attainment and skill, culminating in his career in connexion 
with the present war, for which he had already received a brevet for gallant and meritoriout'l services. Time 
only wa8 wanting to secure to him the honors already earned, and to give opportunity for new· ones. 

The fatigues, excitements, and exposures of the campaign in the malarious region between the York and 
James rivers were too much for bis physical constitution, and brought on au attack of fover, which terminated 
in typhoid, and carried him off about noon on the 18th of June. By a merciful Providence his cousin, Mrs. 
General Ricketts, was led to the White House, near the Pamuuky river, and finding him so ill brcught him 
home, securing for his last days the nursing of attentive friends, and for his last hours the comforts of'his 
home and the tender care of a devoted wife. 

I wiish to say a few word;; of three specially interesting parts of \Villiam Ricketts Palmer's life. As 
he grew towards youth, he determined to prepare himself for the profession of a civil engineer, and came to 
West Point to look for the instruction in mathematics, which was much less diffused in our country at that 
day tban now. It was a somewhat bold adventure thus to come as an outside pupil among the regular 
recipients of the instruction of that school. It required no little perseverance to overcome obstacles which 
this position naturally raised up. It required his good temper and tact to make friends of those who held 
the keys of the cabinet of knowledge, and to induce them to open to him. It required facility of acqni~ition 
not to make the task too heavy for his volunteer guides through this treasure cabinet. He l'uccePded not 
only in this, but in making friends for life. Among the most prominent. of these were Robert P. Parrott, 
now of the West Point foundry, then an instructor in the Military Academy, who is now in his fame, as he 
was then in preparing for distinction, the dear friend of our deceased comrade. 

Governeur Kemble, long the able manager of the West Point foundry, with whom Palmer was in constant 
intercourse at this time, was a friend derived from his mother's family, who early noticed William Palmer's 
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capacity, anll pushed his fortunes then and subsequently with consistent and characteristic kimluess allll 
tenacity of friendship. During the years I rem1Lined at Weat Point as instructor, '\Villiam Palmer was my 
room-mate, and I had the opportunity to note the faithfulness with which, avoiding all the temptations around, 
he steaJily kept to the purpose for wl1ich he had sought the academy, winning by his conduct the good 
opinion of Colonel Thayer (that upright judge of many of our country's youth) and of the professors 
generally. 

Mr. Kemble caused Palmer to enter the West Point foundry, and subsequently, when the corps of 
topographical engineers was organized in 1838, obtained for him a lieutenant's commission in it. Here, 
under the training of able and experienced officers, he perfected himself in the practical operations of the» 
field, and developed his abilities as a constructing and surveying officer. 

In 1852 Captain Palmer took charge of a triangulation party on the Coast Survey, working principaily 
upon rivers of Virginia, to be a few yearn later the scene of such important operations in war. In recon
naissancte he was very ready, and in laying out the work a.nd in its execution very nteat and well-defined in 
liis purposes. His triangles always closed well, verifying his accuracy of eye and judgment in time and 
cinmmstances of observation. As a chief of party, he was mild and gentlemanly in enforcing duties, 
expecting to do most by example in his own person. His work always gave entire satisfaction. 

In 1856 Captain Palmer took charge of the Coast Survey Office, during the absence of Captain (now 
General) H. W. Benham in Europe, which he administered so successfully that he was recalled to it in 1858, 
and retained it until called to tbe more stirring duties of military reconnaissance and the field of war. His 
administration was eaRy, characte1·ized by great tact and by observation of men's character, which enabled 

him readily to keep up a steady but gentle pressme. 
As the rebellion developed itself, it was easy to see that Captain Palmer would soon make choice of 

more stirring duties. He entered the staff, first of G1mera] l\fansfidd and t.hen of General McClellan; made 
two reconnaissances, at Mathias Point. on the Potomac, and at }'lint's Hill, which showed that the 
qualities of the topographical engineer of the field were his in a high degree-coolness, determination, judgment, 
and discretion. 

As the army of the Potomac crossed the river into Virginia, Major Palmer was nominated by tl1e Hon. 
E. M. Stanton, Secretary of "' ar, for the brevet of lieutenant colonel, and was at once confirmed by the 
Senate. 

As second to General A. A. Humphreys, Major Palmer accompanied the staff of General McClellan to 
the Peninsula as topographical engineer, and took a full part in the siege of Yorktown. At Williamsburg he 
was one of the first, if not the first, of our officers under fire, and General Stoneman, of the cavalry, who 
had applied for his services for his command, speaks in the most. complimentary terms of the services which 
he rendered in that hardly-contested 1igl1t. Accompanying General }fcClellan in the passage of the Chick
ahorniny he rendered excellent service, enjoying a full share of the geoeral';i confidence, regard, and affection. 
The in8idious disease which attacked him early in June was called at first neuralgic headache, but soon 
proved to be fever of a violent type, and he was brought to his home only to die, to end his consistent career 
of a gallant officer; of an effective, respected, and beloved member of the corps of topographical engineers; 
of nReful administration in the Coast Survey, and of its work in the field; of frill and persevering preparation 
for the profession of the engineer, which he had early selected. 

So mud1 for the outward c:ireer; but friendship recognizes in him de.eper and higher claims to distinction. 
As a son, as a brother, and in the family relations generally, William Palmer was permanently kind, generous, 
and dutiful. To a large family circle his loss is irreparable. He bas preceded to the tomb a mother whose 
every recollection is of his goodness and care throughout a diversified life. 

The prayers of many have ascended to the throne of grace for him during his illness. These prayers 
l1avc failed to kcrp him with us. His life is now with Christ in God. 

TRIBUTES TO THE MEMORY OF THE LATE GENERAL STEVENS AND CAPTAIN SMEAD. 

At a meeting of the officers and employes of the CoMt Survey Office, held on the 12th of September, 
to give expression of their sense of the loss sustained by the death of Brigadier General I. I. Stevens, 
United States volunteers, and Captain John R. Smead, United States army, both of whom had long been 
connected (the last quite recently) with the Coast Survey, the following addresses, prepared by Professor 
Bache, who is absent from the city, were read, and the subjoined resolutions pll.l!sed. 
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Mv FRIENDS: How soon we are called upon again to mourn and publicly to expl'ess the feelings which 
move us. One of our old Msociates, a leader among us, as he was in the armies of his country, has peri~hed 
upon the field of glory. '.rhe colors of his regiment in his clenched hand, he has died as the brave love to 
die, as he had expressed liis wish to die. His whole mind was given to the enthusiastic encouragement of his 
troops at the instant the death shot pierced his temple. 

How little like are such scenes to those in which we best knew General Stevens in thi~ office, and yet 
how fully persuaded we all have been that just so he would act under such circnmstauces ! He was not one 
of those who led by looking on, but by example. 

As we knew him in the Coast Survey Office, so he was in every position of lifo-so in action in ci,·il 
life, so in the field. 

Brought up to an active life upon hia father's farm near Andover, ::\fassachusetts, his bodily framt• had 
early been hardened, and his spirit had shared in t11e process, so that energy and mental power wenoi 
developed in a well-knit frame. He was prepared for ·west Point only by the instruction acquired at the 
common school, and yet was so prepared. that by the exercise of the faculties with which nature had richly 
endnwed him, aucl which labor had sha11ed, he was proparecl suceessfnll:r to cope with many older, many 
better instructed, many more accom11lished than 11imse~f, and to wrest in the han1y academic strug,)c the 
palm of the generous W eet Point strife, the first place in a distingui:<hed class. His frienclshi1ls were many 
and art!ent, and he was ailmired as well as l<wed. The s11irit of self~relia11ce which he cultivated, and which 
drcurnstanc~s aided him to cultivate, did not prevent the wann<'st attachments, nor interfere with au intrin~ic 
modesty which only disappeared when the ardor of an enthusiastic and im1mlsivc character carried him 
beyond his ordinary self. • 

He selected the engineer corps of tlw army as affording him the best opportunity of usefulness, laboring 
by study and practice to prepare himself for any carce1· which might offer in the future. He was distiugni:;hed 
in the war with Mexico, brcveted captain for meritorious and gallant services at Contreras aud ChuruLmco, and 
major for Cbepultepec. In 1849 he was selected by the chief engineer, General Totten, to fill an application 
for an officer iu charge of the Coast Survey Office, and with words of commendation which showetl how 
well he had served his chief and his country in liis care~r in the engineers. 'l'his place he filled, more than 
filled, for four years, with a devotion, an energy, a knowledge nJt to be ~urpassed, and wbich left it:; mark 
upon our organization, our progress, our personnel, upon the execution of what '"'as passing in the present, 
and what reached into the future. He knew how to read personal character, to stimulate, to encourage, 
communicating some part of his own hopeful and ardent character to those connected with him. His very 
fault of thinking too favorably of men was the source of much govd to them, for it often induced them to 
efforts which otherwise they would not have made. His sense of even-hamled justice was very great; he 
gave it to all, and expected it in return. His tact in bringing about a sharp and well-defin,,J reonlt, even in 
a complicated ease, was very remark:.ble, and hi8 drilling of those ernployetl b.r him io precision. which was 
one manifestation of his quality, was wonderful. Gene1·ous and noble in hiti iml'uhes, he left our office with 
the esteem and regret of all, and with the most enthusiastic expressions of admiratiou of his charac~er, 
appreciation of his services, and hope for his future success. He left us to cornluct the reconnaiss;mce of the 
northwestern Pacific raHroad route, to be governor of 'Vashington Territory, and tlie leader of its people in 
a fierce and savage Indian war, to be its delegate in Congress, a volunteer at the breaking out of the rebelliou, 
the colonel of a distinguished regiment in the volunteer army of the country, a brigadier general, the hero of 
the well-fought :field of Chant.illy. 'Ve claim the privilege to mourn him with his associates in the army. 
with the citizens of the State of' his birth, with those of the State of his adoption, with bis countrymen of 
the Union, who educated him, and to whom he gave his life. 

We mourn him as heroes should be mourned. We embalm his memory in our hemtfl, a!' Massachusetts 
has embalmed his mortal remains. We preserve his spirit in our heart, a~ Hho<le Island has bi:i ashes in 
her soil. 

Resolved, 'l'hat, having looked in sorrow on the mortal remains of the law gallant Ilrigndicr General 
Isaac I. Stevens, we tender our comlolence to his family, under a sense of the depth of their lierrn1Ycmcnt in 
the loss of one whose memory was dear to us in the associations of the pl<st. 

Re1ofoeti., That we recognize in the remarks which haYe been reml in our hcflring: tl/I) strength of 
character and ability by which the deceased general wai1 known_to ue at. an eadiP.r p(>riocl of the 1111n·ey, and 
that we_motrrn his loss to tlm sacred can~e of the natioi1, to which he devoted hi8 energies and his life. 

55 c 8 
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Mv FRIENDS: Let us not part without the tribute of sorrow for another of the heroic dead, the gallant 
Captain Smead, of the United States army, one of the first volunteers fo1· the defence of Washington during 
her darkest days. The war found him in charge of one of the divisions of the Coast Survey Office-a 
charge hi which his duty was most creditably and acceptably performed. The first tap of the drum aroused 
him, and, placing himself at the head of volunteer citizens of Washington, he soon converted them into well· 
orgimized soldiers, and led them into active service. When the first emergency was passed he returned to 
liis position in the regular army, and was constantly in the field. Ile served with distinction with the :fifth 
regiment U. S. artillery, and laid down his life for the defence of the capital of the nation in the bloody 
fight of Saturday, August 30. 

Resolved, That in the death of the brave Captain Smead, United State~ artillery, we have cause to 
mourn the loss of a recent associate, whose amiable character and manly bearing had endeared him to us. 
His devotion to the cause of the country had been followed with admiration, and we now grieve for the 
untimely death which has closed a career that promised varied usefulness in the public service. 

Resolved, That we offer our sympathy to the bereaved family, and that a copy of the above resolution 
be transmitted to them. 



 

INDEX OF SKETCHES. 

1. A.-Progress sketch, Section I, (primary triangulation.) 
2. A his.-Progress sketch, Section 1, northern part, (secondary triangulation, topography, and hydro-, 

graphy.) 
3. A his.-Progress sketch, Section I, southern part, (secondary triangulation, topography, and hydro-

graphy.) 
4. Kennebec and Sheepscot rivers, Maine. 
5. Portland harbor, Maine. 
6. Barnstable harbor, Massachusetts. 
7. Bristol harbor, Narragansett bay, Rhode Island. 
8. Newport and Coasters' harbor, Narragansett bay, Rhode Island. 
9. Dutch Island harbor, Narragansett hay, Rhode Island. 

10. Connecticut river and New Jersey coast triangulation. 
11. B.-Progress sketch, Section II. 
12. Hudson river, No. 3, Poughkeepsie to Glasco. 
13. C.-Progress sketch, Section III. 
14. Coast chart No. IV, Cape May to Currituck. 
15. Chesapeake bay, sheet No. G. 
16. lletomkin inlet, Virginia. 
~. Potomac i·ivcr, No. I-entrance to Piney Point . 

• / 1:S.. Potomac river, Ko. 2-Piney Point to Lower Cedar Point. 
-i,9,. Potomac river, No. 3-Lower Cedar Point to Indian Head. 

,-..20.. Potomac river, No. 4-Indian Head to Georgetown. 
21. D.-Progress sketch, Section IV. 
22. Oregon inlet, North Carolina, survey of 1862. 
23. Hatteras inlet, North Carolina, survey of 1861. 
24. Atlantic coast from Nantucket to Cape Hatteras. 
25. E.-Progress sketch, Section V. 
26. Port Royal entrance, with Beaufort, Broad, and Chechessee rivers, South Carolina. 
27. Calibogue sound and Skull creek, South Carolina. 
28. Ossabaw sound, Georgia. 
29. Sapelo sound, Georgia. 
30. St. Simon's sound and Bnmswick harbor, Georgia. 
31. St. Mary's river and }'ernandina harbor, Florida. 
32. F bia.-Progress sketch, Section VI, J<'lorida keys and reef. 
33. St. Augustine harbor, Florida. 
34. Coast chart, No. 71, Florida reef from Newfound harbor to Boca Grande key. 
35. H.-Progress sketch, Section VIII. 
3G. Southwest l'ass, Mississippi river, 1862. 
37. J.-l'rogress sketch, Section X, Pacific coast from San Diego t-0 San Luis Obispo. 
38. J bi&.-_Progress sketch, Section X, Pacific coast from San Luis Obispo to Bodega Head. 
39. San Francisco, upper bay, California. 
40. Coast frnm Point Pinos to Bodega Head, California. 
41. Bodega bay and roadstead. 
42. K.-Progress sketch, Section XI. 
43. Koos bay, Oregon. 
44. Gray's harbor, Oregon. 
45. General progress sketch, Atlantic, Gulf, and Western coast. 
46. Cotidal lines in the Gulf of Mexico. 
47. Magnetic map of Pennsylvania and part of New York. 
48. Diagrams illm!trating discussions of magnetic horizontal force ob11ervations. 
49. Diagrams illustrating experiments in length of standard bar. 

NOTE.-Those of the above ma,ps &nd charts which represent portions of the coast nnde,r blockade at I.he time of publication 
of thh! report will not appear. 
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