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LETTER 
FRO~! 

THE SEO RETA Ii Y OF THE TREASUitY 
1'RANS31ITTING 

THE ANNUAL REPORT OF THE SUPERIKTENDENT OF THE COAS'l' SURVEY. 

FEBRUARY 16, 1874.-Referred to the Committee on Cowmcree and ordered to be printed. 

Tu.EA.SURY DEP ART1\:lliN'.l', February 167 187'1. 

SIR: I have the honor to transmit, for the information of the House of Representatives, a 
report made to this Department by Prof. Benjamin Peirce, Superintendeut of the Coa;;t Sur•·ey, 
stating the operations and progress iu the survey of the coast during the year endiug November 
1, 1873. 

1 have the honor to be, very n~spectfully, 

Hon. J.A.11:rns G. BLAINE, 

Speaker of tlie House of Representatives. 

WILLIAM A. RIOHAl~DSON, 
Secretary of the, Treasury. 
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be-low Little River-, S. C.~ p. 3:.?; of Atlrt!.lic (;oa. .. ~t of 1-"'loriJa. p. 34; 
o-f W<'·~t-ern c,oast, of Florida, p.35; eaBtwar-cl of Appalnchee Bay. ]<"la_, 

p. 37; near Atlanta, Go.., pp. 38,39; in tlie St.ate -0f Gel>rg-ia, p. 3D; of 
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COAST SunVEY OFFICE, 

Jra.~hi11.11ton, D. C., JJccem/1er 30, ],..;~:.;. 

S1rr: I have tile hmtor to preRc11t the followi 11g report on the progress made tluriug the past 
year iu tlie snrvcy of the Atlantic, Uulf, and Pacific coasts of the U uited St:ttes, For conn•u ieut 
retereJJce, the distrilrntion of the sun·eying-parties is g-in~n in talmlar form in Appe1tdix: .No. 1, aml 
in conl'ormits with that;, the work <lone iu each site will he 111c11tio11ed in geographical order iu tlw 
botly of the report. 

In one or morn or its llrauches, tLc RUl'\'(•y Las been in progress within the 1iresent year in eacl1 
of the se:.illoanl States of the U11io11, and geographical positions have been detenninetl iu scYeral 
of' tLe i11tl>rior States. 

TLte subdivitiion of tlie coast into st•ctious marks tltt• .iudicions policy of my predecessor. 
lJllller corresp01Hling arra11geme11tR at tlie 011tset, tl1e harbors moi'lt frequented a11d tlte coast­
~1 ppl'oaehcs most darigerous to fornig11 cornmercP and to the e.om;ting-tra<lc were first Slll'\'(\J!ltl in t.11<' 

onfor of theit' importance, and cl1arts issued from time to time met the imme\lia,te l'<'<1uiremtmt1-1 
of commerce and uavigation, witl1ont waitiug for the completiou or work 011 intern\uing stretches of 
co:tst, lt will l>e rea<lil.Y 1m<1erstood, lwwe\·cr, that while thus meetiug importrtut local uec11H U1c 

general interests of conrnwrce were much concerned in the tleYelopment of the parts of coast iuter­
mediatc hetwcen tlte survc;ys of the principal ports. For tlwse inten·als, aud i11 a11Y:rne(• of Hie 
issue of tiual charts for geiwral pm·poses, the local triangulations whicL were first eomplt.>tcd mu;.;t 
ht• joinecl. It bas i11 cousequmiec followed tlmt partH of the Atlantic and Gulf coast, m1s1~tt]()ll m1 
account of' tl1c low, f<wamp.1, and sickly character of the shores, are uow occupied hy parties of tlw 
SlllTP,Y, arni, a;; was to be expected, many impedime11ts are euconntered in vushiug tile trianguhi­
tion. Alllongst these is the necessity of depending upon diHtant points for supplies required J..-· 
tLe part.it's; aud iu some places the ouly fresh water to be hail is hrought many miles duriug tic 
workin~-l'\eaHOH. The great lines of triangnlation along cacl1 coast tire :1hsolutels necessar,r, ancl 
are organic parts of the original plan of the surYey. Hy such means more than fourteen thousand 
points in all have Leen well determined in latitude and lougitmlc for dcfi11i11;.; the ,;horc-li11cs of 
the adjaePnt occarn;, b:i.ys;. harbors, inlets, and river-entrauces; aml the triangulation itself Jia;.; 

hefln du)ckPd at iuteryals b,r elaborate ohsetTations for geographica.l position. The geneml sketch 
(No. 1) whicb accompauicR this report shows only the main courses of tile fit.\111-work, as no map of 
orclinary dimensions would admit of representing, in relation to each other, all tlrn stati011R 'rhieh 
Lave hcen occupied for the coast-triangulation. 

Formerly, the local <la.ta gathered in tho progress of the surrny of the coast, such as the 
topograph.)' of lta.rbor-shorei,i, the acl,iaccnt soundings, precise knowledge of the tidal variation" 
deduced from long series of obsernttions, and k110\\'fo<lge of the effects of the currents, were callc1l 
fo1· only by engineers and constructors at our sea-ports, or at points or cousel]nenee aloug the coa,;t. 
But, of late years, no ste11 bas been taken to modi(y naturnl corn1itions, even in r<'mote places, with­
out reco11rse to <lata aud conclusions which at least point out what shouhl be anlidPd. The ill t•lll·ct 
of encroachments n1lon channel-spaces relied on for the llt•netit of the public haH been clertl'ly 
demonstrated in repeated instances. lf the bottom of the cLannel is an.rthing but rod~, tLe mate­
rial has probably been brought by the current, and bas been deposited hy natural forces. These 
may be so exactly balanced that any contraction of the wate1·-way, and consequent acc(~leratiou of thA 
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current, will disturlJ the bottom, especially if the material iR soft. In other cases, the tendency of 
the material to remain in place may prepomlcratc. But if )u any case the material at the bottom 
of a conunonly-nsml channel is mon•tl, it ifl well known that lJars or shoals are formed near the out­
let of the clrnunel. In a case notice1l nmlcr tl1c head of Section I, i11 tlie following report, mention 
will be made of the method employed for determi11i11g the limits which admit the rigl1ts of marg-inal 
owners, and at the same time prese1·,-c the accm;tonwd route of lla\·ig-ation for the public benefit. 
At several of the northern sea-ports, <]tiestious of this kintl are now pending. In fact, the convic­
tion is general at all our ports, that, inasmuch as changes for the worse may be actually in progTess 
without inteution, it is uuwise to negleet a11,r mea11s that may tend to nrni11taiu the facilities tlia,t 
now exist for commercial imrposes. 

It 111:>,ed not be explained tliat, excepting determinations of tlic latitmle antl longitude of the 
place, all the co11joincd data of the Slll'V<'.Y enter into the consitloration of such questions as are 
here alluded to. Including all the metlwds ;rn<l processes, the ontlii.r for tbe surrey of the coast 
and harhors, antl for the determination of points in the interior St.ates, costs le.ss than 011e-twe11-
tieth of one per ('Cut. reckoned upon the coastwise commerce of the United States. 

Intimat.e relations with the Light.-Ilouse Boa.rd have been nrniutained Ml heretofort>, and in that 
connection my personal attention bas been given, as chairman of tho committee on lighting, to the 
local detail;; pertaining to aids for wivigation on the A tla.ntic and Pacific coasts and on the lakes. 
These need not be specifiell, nor the benriug upon them of developme11t:,; nutde in the progrnss of the 
survey, as tl1e routine of' interchange hy establishell usage proJlerly make8 known to others auy 
collateral information gathered in either branch of the public seffice. 

Hegal'tli11g the dcfinitiou of the eoast aml harbor lincH, and the dcvcloprnc11t of their approacbN~, 
as for GovPrnment use.s alo1w, lt ma11ifeRt special a<lvantage inures to tbe seaboard States in the 
determination of points reqnisi te for defining the trend of the shore-line. The main points are pre­
served by marks iu the ground, and, by reconrne to them, ultimate Rtate snn·e.rs along the si>a­
board can he prmmcnted at moderate expense. Hut the geodetic conn1~ction bet.ween the suryey of' 
the Atlantic and the survey of' tlw 1•acitic coast is in iti..;elf' of muc11 general interest. Revera! im-
1wrtant qnestiorni~ outside of tbe advautap-1" wl1id1 attaelies to accurate surveys of' the interior, 
depend upon l'nch connection. Oongn~ss has t:Jwrefore wisely authorizell the determination of points 
in such of the interior Rt.ates as make provisiou for their topog1·aphical or geological Rnrn\ys. 
Already, the ad;";:mtag-c to them is generally~ and soon will be universally, recognized.by the interior 
States. Jn New IlampRhire, where the work is well advanced, part of the outlay for detcrmi11i11g 
geographical points is nwt by the State treasury. 'l'he sum appropriated hy Congress for the work 
of this season was small, as will be seen by reference to the estirmttes which follow ; but, within the 
year, tbe geodetic connection bas been carried 011 in the States of New Hampshire, Vermont, New 
York, Wii..;consin, and J\Tinnesota fur the nnrtl1ern line, in Maryland, \Vest Virginia, Pennsylvania, 
Illinois, Missouri, and Colorado for the middle, am] in Georgia aucl Alabama for the southern; the 
points following- each other in succession at elevations most available for the determination of long 
lines of triangulation. Jn each of tliese States, stations have been occn}lied or selected, and, when 
the number is increased, each State will liave ~t frame-work npon which to construct a State map. 
While the henefit to the State is inunecliale: all vantage to the General Government, is equally certai11 
in the future, aR explained in pr.-.vions reports. 111 one oft.he old Stat.es of the Union, map-errorsin 
regard to prominent 1andmark8 ha Ye heen dctect('d hy t.11c work of t11is _y(~ar; the positions as marked 
varying by from two to eight. milt•s from the 1rue positions. Similar cases have been mentioned 
in my previous rnports. 'fhe pnhlic ~Hh·a11ta.ge f{ained by snch correctioas is unqaestionabl<'. 

The snnTeying-partieR were all in t,he fiehl when my estima.tm1 wen1 presented in September 
Jast for continuing work during the next fl.seal year. The detailed estimates are J1ere annexed, 
and with them, as illustrating the scope of the field-work, a recapitulation of the operations of the 
present year. 

The Rurn~y has been advanced on the coast of Maine by topograpl1y and soundings on tbe east­
ern side of Mount Desert, Island; h~' tl1e 1mrvey of Deer Isle and the ltdjacent reefs, and of islands, 
inc1nding bydrography, near Castine and between Cape Uosier aud the Fox Islands, where tidal 
observations have been continued; on Isle an Haut and the neighboring islands; survey of the 
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l'm1oh8cot sho1·es Letweeu \Yinterport and lluck;;port; special snrve_y a111l currc11t.-olJ,.;1:•n-ations in 
I<'ore Uiver at Portlan<l, aml revisiou of shon,-liue. at Old Orclrnr(l Bcadi; by t~e determin:ition 
of magnetic clmnenLs iu 1\I:Li11e, a11tl of g(\Ographical points aud the magnl'tiu elements iu New 
Hampshire; Ly sonndingK ou George',.; Shoal; tleep-;;ea liueK 11m·Jhw:ml to Cape Hahl(1; d1wlgiugc; 
on the tit-lhing-lmnks off tlic com;t of Ma8sacl1 mmtt,s; the sclcctfo11 of proper sail i11g-co11rses for 
entering the harbors of New England; tidal olisen-atious at Boston; astro11or11ical ohl"letTationl'i at 
c~unbri(lge for determin i11g the long"itutle of a poiut in Nt•w York; experinwnt,; Oil local Yariatiom; 
in gnwit.Y; and the uevelopnumt of marine alt.cratio11s at N:urnet Beaclt, 1\1011omoy l'oiut., anti the 
eastern approaches to Nantucket Hound; special examination and series of titlal oh;;en·atious at 
l'ro\'idcnce, H. I.; s~Liliug;-conr,;cs for mtvigatiug; from 11H~ ea;-;twanl aml tl.n·nnghout NarragauRett 
Ba,y ; topography of the coast west of Poiut. ,Judith :ul nmc111l to <.>no11rn·houtaug· 1'011d ; 011 the 
coast ofCm111ectic11t, Hlll'VPY of th!' watc1·-frout of 1'.'cw llanrn, i11cludi11g tlw harl.Jor-sl10rcs. In tbe 
vicinity of New York, the operation;; iueludc tidal aml cnrreut, ob,.;eryal,io11s, and 8omuli11gs near 
Sandy llook a11d iu Ea8t J~iver; topography of, the weistern shore uortll mid south ot .Jerse.r City; 
HIU'H\r or tlrn lfarita11 and Hackensack Hivers, -1'\cw .Jersey ; 1lrlt'rmina,tion1:; or latitnuc, longitude, 
azimutl1, a.11(1 the magnetic elements at Port ,lcrYis, N. Y.; of tlte magnetic elewent;,; at 8andy 
Hook alHl New YorkCit..r, aml at Burli11gto11 awl Hutlaml, in Yermout; snrve.r of tlw shores, antl sound­
ings, in Lake Clw.mplaiu, antl ;;election of statiouR for couuectiug that sinve.r with the coast-tri:.tn­
gulation; development of the cha11ges in Hlwre-line a11d depth at Great South Bay, J,oug lslautl; tile 
cxamiuatiou of station-marks 011 J,m1g lfllantl, arnl rn•a1· Penh Ami 1oy, N. J .; geodetic counectionof Bar-
1wgat ligl1t-l10usc with tlie rnaiu coa.fit.tria11gnlatio11: topogr:qih,Y of the coast of New Jersey uear 
Harucgat am! Ma11ahawkeu, iueluding 1\Iullica Hin•r; Ho111111i11gH in the upper part, of Little Egg 
llarlior; special survey at New Castle, Del.; aml sl1ore-li11e sun-C'y of 8cl111~-lkill HiH·nit, l'ltila(ldphia. 

In the Yicinity of Cltcsapeake Ba.r, the work of the yem· i11cl11des tlw :o;ho1·1•-li1w SUJTey, the 
li.nlrogrnph,Y, atu1 tleterminatiou of tlw position of aid;; to mt\' igation i11 the appr(>ael1e,; to Elizaueth 
IU \'et-, Virginiit; thlal ol nmrnitio11H aL l•'m·tres8 ~lonroe ; kstH of 8alliug-(•om·ses mHl s11ppleme11 tary 
80l11Hlings in the waters of Uhcsapcake Ha.y; magnct,i" ob;;eryatious at \\' ashiugtou City, D. C.; 
aJl(l reconnaissance for the sdeetion of gt·og1·aphical points westward from Jlaq>er's l•'crry. On 
the coast south of Cape Ilcnry, littit11tle aml the maguetic dt•11wnts ha,·c 1'1•1•11 determiued at 
.K11ott's Islantl, au<l triangulation has l>ceu extrnuled through Cnrrituck Sonnd, North Carolina; the 
Hatteras Shoals have been closcl_y examined ; the snne~· lta8 1uh-ance1l 011 Lite islt0rel' and in the 
waters of Pamplico Sound itnd its urauches; al8o on the shores of Uore Sound, and in the vicinity 
of Beaufort, N. C. At Cape Fear, hytlrograpltic operations luwe 1lcvclopc<l the 8cward Channel 
as it now exists, and the cllanuel of the river up to \Yilmington, N. 0. Little River entrance has 
been st1r ... ·e,Yed, and the coast of South Carolina lmtwPen it antl \Vin,Yah Bay, also the North Santee 
aud South 8antee J{iyers; and the sea-islands at the head of Saint Hclcmt Sound, Soutl1 Oarolina, 
including the adjacent sea-water c!Jarrncls of the iulaud nayigation. Latitude bas beeu determined 
at Saint Simon's Island, Georgii1 .. 

On tlle Atlantic coast of Florida, the sun·ey includes the upper part of Halifa.x Rl\·er anll the 
adjacent main; soundings on the Florida lfoef near Garden Key, aud extension of hydrography in 
the vicinity of the Tortugas; survey of the Gulf coast. between '.l'mnpa entrance and Saint .Tosepb's 
Ba,y {south);' aml soundings in Boca Odga Hay. Urnler special arrangement, tidal obserYations 
ha Ye been_ continued at Saint Thomas, ~Yest Indies. 

On the Gulf coast, triangulatiou has been :uka11ceil l>et.1Yef'n Oetfar Keysaml AppalacheP Ba~-. 
and hydrogm11l1y at the approache,R of Saint George's Sound, Florida; geodetic opera.tions have 
been complete<l. near Atlanta, Ga., and for the triangulation extended in that vicinity connecting­
stations !Jave been selected in Georgia awl Alabama. In Ohandeleur Sound, :Mississippi, the h,Ydrog­
raphy has been completed; the (letailed surniy of the Mississippi Hiver has been rxt.rmded to the 
Yicinity of New Orleans; geograpltical point,.; han•. been (letcrmined in Illinois and l\Ussouri, ea.st 
arnl west of Saint Louis; also in Wisconsin, :Minnesota, and Colorat1o. 

On the coast of Texas, field-work has heen iu prngross from East Bay toward Sauine Pass; 
triangulation at Galveston Ri.y lia.s inclmletl the positions of the ligl1t-bouses and beacnus; and 
the hydrogra.phy of Es1•iritn Santo and San .. \ntonio Bay8 bas hecn completed. 
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011 tl1e l';teific eoast, geographical positiom; 11aYe heeu determiued ill r~owcr Ca.lifol'llia, i11clmli11g 
the station occupied iu 17ll9 by J\L Chappe de l'Anti•rochc for observing the tnmsit of Venus; llau­
gen; to na•igatiou hetweeu Cape San Lucas and San Diego ha,yc been developed, aml much of tile 
erroneoul! published shore-line ou foreign charts of the coast of Lower Califoruia has lw<m cor·­
rceted; at sc,·eral sites, the stu'\"CY has a<l nm cell on the slwres mlll on the islmtds of the Srrnta 
J3arhara Channel, and in the Yicinity of l'oint Conception, where also the 111ag11Ptic elements have 
heeu determined ; stations Jiave heen selected for triangulation hetwemi that point aud 1\Ionterey 
Bay; intennediate operations include coast-topography uear San Luis Obispo Hay, latitude and 
azimntll there, and at San Simeon, and magnetic ousmTations at l'oiut l'inos, coast-topog-rap\Jy 
north ward of l'icdras lllancas; aHtronomicaJ and magnetic obsei·vations at 8au FraiiciRco, Cal.; 
topography of the north side of the Golden Gatt.', aml of the sarnl-dm1es near 8an Frauciseo; tidal 
and current ohser\'ations and soundings iii San Ji'rancisco lhy a.ml its approaches; Cl>ast-topog­
rapl1y north of :\femlocino Bay; develo1nnent of numerous rocks off Cape }Jcw1ociuo; bydrog­
rapl1y of the Yicinit.y of Crescent City Heef; triaugulation bet.ween Klamatlt mver aud False 
Klamath; rpco1111aissance for extending the snrn•y of the coast of Californi~• to Rock~· I'oint; a.ud 
topograp11y north of Noyo River entrance. 

On tl1e eoast. of Oregon, topography Las lieen extended from Urook's Point to Cape Seba.stiau, 
:md recommissance for the triangulation northward to 1-l.ogae Hi Yer; anclwrag;es have b(_leu de\'el­
oped by sounlliugs at Chetko I~iver entrance and Hunter\; Cove; iield-operatiom; include tria11gn­
lation of the Uolumbia Hi,·er from \\'t>8tport to Kalama, and observations for Ja.titude, longitude, 
a11d azimuth at tlw last-mimed place. 

Ju Washington 'J'erritory, wmk lrns lieeu completed on the sl10res of 8l10al water Day, and that. 
snrve_y has been joined with the triangulation of the U oluml.Jia Ri Hll'; tidal ohscrYatious bani 
bem1 continuetl at Astoria, and m:tgnetic ol1servations repeated at Cape Hilmppointme11t; tidal 
observations have been comme1wetl at Port 'l'ownsltend; topogrn1i1tical work iuelndes the sl1orm• 
of Hmld's I11let, and soundings have de.ve1oped its approaches from tl1e watms of l'uget 8ouud. 

Ou the coast of Alaska, besides tlw 11en~loprnent. of numerouH harbors, auchorages, and marine 
chmacterislics, tidal ohsen·ations lrnYe been recorded at Umdaslrn, aml at Saiut I'aul's Is1aml, i11 
l:(•!iring Sea. 

Tbe preparation of a "Coast Pilot," or Sailing Directi011s, fo1· all the liarbors aud coastwise 
naYigation between Eastport, l\£e., a,ud Newport, R. I., has been completed, and that work is now 
ready for publication. Much additional data gatlie.rc<l wit11in the y1•ar will be emlimlied in new 
e1litious of the Sailing Directory for the Pacific Coast. 

'.l'be work in tho Coast Sm'\'OY Otucc, \Ybicli iucludei; the computation of resuJt.s from the field­
obse.rvations, and the drawing, engraYi.ng, and publication of maps and charts, bas kept pace 
with thc1 operations in triangulation, topograp11y, and bydrography. Nineteen charts, engra\'ed 011 

copper, haYe been completed within the year, aml twe11ty-uine are in hand, exclush'e of six cl1art,s 
issued by means of the photolithographic process, which greatly expedites the publication of new 
material. In the Drawing Division, six.ty"tbre•i charts have been in banrl. :Fourteen thousand 
copies of copper-plate charts and fifty-three hundred of lithographic cllarts have been printed, a11d 
nearly as mau.r issued to saJc-agents, and to departments of the Govermneut, chiefly the Na''Y 
and the Uevcmrn .l\Iarine. 

Tide-titblcs for all sea-ports of the United States for the year 187-1 have been computed and 
issued. 

The important matter of repro<luciug the original topographical maps of the coast, whicli. 
exist only in a single manuscript copy of each, has received constant attentiou. Satisfactory results 
have been obtaiued by the comparati,,cJy inexpensive process of i1hotolithography, and, iu the 
order of their importance, these maps will he reproduced wlien the ref1uisite force i1:1 available aud 
meaus can be applied to that object. 

In order to continue the field and office operatious of the sarvey ou a scale corresponding with 
Ute rate of progress now reported, a small increase in the two leading items of the estimate seems 
unavoidable, on account of continued increase in the cost of supplies r(l(]uired in the field-service. 

For continuing work in the geodetic connection, my estimate was, for the uresent fiscal year, 
fifty thousand dollars, in view of additioIHtl d€mands for the determination of points within the 
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rnterior States. Tim appropriation of thirty-six thousand i 11 lieu -·or the t·,.;(i matetl ·sum ha;; 11ot 
aYa.iletl for 'the re(Juirements of the sen·icc; two other Statei;, \\'ii;cmrnin au(l Kentucky, liavi11g 
applied wit!Jiu the year for t.he lJcnefit intended by tlrnt item in pro:-;ccuting: tlwir geolog·ieal sm 
Yeys. 

' '.l'he determination iu tLe interior of poiut.s iu tru1~ gcogra)'Lical l'elatiou to tl11~ ea,.;tN·u aud 
wei,;trn·11 cmtsts of the United States, limited as the work i;; to "cHch State of H1e_1Jnio11 wl1id1 
l:ilia.Jl make requisite provision for its own topographical and gcologfoal sm·ve.n;," now rPquirns an 
increase of means for extemliug the )H'OY:isiom; of this item in the "\Yest, aml it is hoped U1:1l the 
iucrease of the estimate to sixty-ti\·(, thous:rnd dollars will crn1ble tlw stU'\l".\' to perform all tlte 
work wllid1 uw;y be re11uirn1l 1lttriug the next. fiscal year iu tile Sl'.Yeral Btates tl1at are uow eutilled 
to tl10 serYice. 

ESTIJ\IA'l'E8 IN 1J1'1'AI L. 

For general expem;es of all the f4ediot1s, namely : l~eut., fuel, material,.; fo1· d r:nr i u ~. 
eugradug, au1l map pri11ting, and for transportation· of i11st,n111wut:-;, map,.;, mid 
d1arts, for miscellaueons oflice expenses, awl for the purcl1a:se of' 11ew imdrurnentts, 
Looks, maps, and charts, will require . __ . - . , - - - .... , •.. - .. - . - - - - . - - . - - - . - .•. - - - ~cl:l, ouo 

SEC'L'ION I. (JQa.11t 1~f' Jlla·ine, Ne1c .Efomp11hirc, 1lfossaclm11ett.~, and Rlwile L~tioul.-FIELlJ­
WORK.-To continue the topograplly of tile wei,;tern shores of J>assa111:iqu01ld,r Ilay 
and its estuaries, aml of the coast. and islands lmt wecu Castine au!l l\I oun t Desert ; 
to tletcrmiue the heights of tlte principal trigonometrical pointll iu tl1c sectiou; to 
com11lete the 11ydrography of Peuob;;cot Ba,y aud I•i\·er, and to couti11u1• tho 8oun11-
ings eastward to J\louut Desert; to make such additional tria11gulat.ion as urny bu 
l'l'<ptired for the topographic aml 11.plrn~rn.phie sLJI'\'l\YS; t.o cotll inuc the rnKlll'YI\\ 

of Moumno,y aiul Naut.uckct ahoa.ls, aml tile offshore hydrogr;q1h,Y of this sedi011, 
and UHtlrn s11(•cial examination for the ;;ailing-lines for drnrL-.;; t~1 coatimw tlw tidul 
ohsernttions, aud to make such ast.r.momical aJl(l maguctic ob:-;erYat.io118 :is may 
he rl't]Uirell. OJ'FICE-WORK.-'.ro compute rt\SUlts from thl' fielll.ol>sPrvatio11s; to 
continue the drawing uf charts Nos. 1 and :..l, showing the approad1cs to tltc coast ot' 
l\laiue, l>etwcen Passama.quodlly entrance and Petit l\lamw light-liousc; to cout.iuuu 
drawing :md cngraviug for charts Nos. 3, 4, and u, which inclnllO Fl'Cncl11nau"1:3 Ifay, 
lllue llill Uay, the approache~f the Penobscot aml tlie coast l.Jetwct•n Keuue!Jcc 
entrance and Saco; also for local cllarts of l\looseabec Reach, l\louut Desert Islaull, 
Eggemoggin Reac1i, T>m1ol.Jseot, Bay (ea.st,), Penobscot niYer, am] the Yiciuity of 
1\lonomoy Shoals, will require ....••...... _ .. __ ..•. _ ............... __ . _ .. _ .... _ _ 75, 000 

SECTION II. Coa,st of Oomicctfout, New 1·ork, New ,lcrNey, l'cn11Nyf1.'<mia, aurl 7iart of J>el­
aware.--FIELD-WORK.-Tocoutinue the resurYe;y of the north shore or Long falanll 
Souud; to make such examinations as may be required in New York llarl1or; to 
continue obsm·yations ou the tides and currents; to extend, if practicable, the 
plane-table survey of Hudson Ui ver aboYc Haverstraw; to make tl1e rC(] uisitc asf,ro­
uomical observations; to connect tl1c triangulation of llmlsou Hiver with tl.iat of 
Lake Cliampla.in, and to complete tlie topography of tlte shores of Barnegat Day; 
and to commence the resun·ey of the hydrogrnphy of Delaware Ba.y aml HiYer. 
0I<'FICE-WORK.-To make tl1e computations and rcdnctiom;; to complete the dnm­
iug and engraving of a chart of New Haven llarbor; t-0 continue the cngraYing 
of chal't No. 21, showing the coast between Sandy Hook and Harnegat Inlet; the 
drawing aud engraving of Nos. 22 and 23, between Barnegat aml Cape l\.Iay, and to 
commence a. new chart of Long Islall(l Sound, will require .......... ___ ...... , . . • . • JO, 000 

SECTION III. Coast of part of Delaware, and that of 11:foryland, anll part of rirginin.­
FmLD·WORK.-'l'o connect the .Atlantic-coast triangulation witlt that of Chesa1wake 
Ilay, near the boundary-line between Maryland and Virginia; to complete the 
detailed survey of t.be James River, Yirgi11ia, inclmliug t.he hydrograph)T, and co11-
tinue the plane-table survey of the rotomac RiYer; to continue southward the main 
triangulation along the Blue Uidge parallel with the coast, including astronomical 
and magnetic obsen-ations; to complete the supplcmcutar,y bydrograpliy re11uircd 
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in this sedioll; and to coutinue t.hc tidal observations. OFFWE-WORK.-To compute 
results from the records of lield-observatio11s; to complete the tlrawing and engrav­
ing of the chart of ,James l:frcr below City I>oiut; and to make atl<litious to the 
cl1:irts :md sketchm; of the sectio11, will rPcptire...... . . . . . . . . . . . .. . . . . . • . . . . . . . . . -~35, 000 

SEC'.l'CON IV. Coa.~t of vm·t of Virginia and part of Nor/It l!arulilla.-FlEI,D-WORIC-To 
continue the triangulation of Pamplico Sound and tlie topography of Hs western 
shores between tlw Hoanoke marsh<'s and Swan Quarter; to nwa1rnre a base of vcri­
ficat.ion and det(•rmiJH' azimuth for ih11 cm1st-triangulation 80Utb of Cape r~ookout; 
to make the a8tro11omical and 111agrwtic olmern1-tio111-; requisit"; to continne the off­
sliore hydmgrapby of the scctio11, aml that of' Pam11lico Sound and its rivers. OFFICE­

WORK.-To make computatiom; from the fip]1l-data; to coutirmc tlic drawing and 
engraving of charts No8. ;;7, ~;~1, 4'..l, 43, .t!, Mi, 4(i, and 47, 8ll0wing parts of the 
Atlantic coast between Uape Heur_y antl ('ape JJookont, including J>amplico SomHI, 
will require ....... _ ..... _ .......................... _ .................... _ - • . . . 40, 000 

SECTION V. Coast <!l Sortth C11roU1w and Gem·r1ia.-FIELD-WORIC-To extend north­
ward Uw primary t.riangnbition along the Blue Ridge; to continue the topogra.phi· 
cal sun·e.r sonthwanl of ()ape Homaiu; t-o determine azimuth for the triangulation 
of the coast of South Cm·oli11a; to co111pletc the detailed smyey of the sea-islandi-; 
and wa.tcr-passa.ges between Ubarleston and 1::-lavannah, a111l to make titlal ohserYa­
tious. OFPICE-WORK.-'l'o make computations aucl retluctimrn; to continue the 
1lrawiug a111l e11grM·ing of the gt•ncral chart of the coa,;t hctween Cape Homam 
aml the Saint .Mary's HiYer, antl of chartK Nm;. lH and 52 hPt11·<•.en Cape Fea1· aud 
"\Vinyah Hay; mu! to make a1hlit,io11i-; to the chartK aud i-;ketcheR, will re<1uire...... 35, 000 

SECTION YI. Coa.~t, laws, mu1 rc1:f.~ of Florida.-l•'1ELn-wo1uc-To exiernl sonU1wanl 

from Cape CatmYeral the triangulation, topography, and 11y1lrograpl1y of the sea­
water clrnnuels ad.iacPnt to the PaKt<'rn coaRt of the Florifli1 peniu8nla; to nrnlrn the 
requisite astronomical obsCITatious; t.o continue the off-shore l1plrography of the 
Plorida peninsula, and obscrvatio111< 011 tlw (}nlf Stream ; aml to eomplete NOUJHl­

iug,; in the Yicinit.Y of the rt>efs and ke_yi-;. OFVWE-WORK.-To rnll11ce and compute 
from the field-recor1ls; to continue the drawing and eugraYing of tlie ge11eral chart 
of the coast from Saint .l\Iary's l~irnr to Cape Oanaveml, and of charts Nos. 58 and 
f>f) from Cumberland Sound to Mosquito Inlet; aud to make additio11s to tbe. cl1arts 
of the section, will require ................. - . . . . . . . . . . . . . . • . . . .. . . . . . . . . . . . . . . 45, 000 

SECTION VII. Gn~l coast of tlte Plvrid1i peninsulci north qf 1'amp<t and coast of ·western 
Floridn.-FIELD-WORK.-'l'o make the astronomical and magnetic observations 
requisite iu this se{~tion; to contfouc tue triangulation, topography, and hydrography 
of Tampa Bay and of the western coaRt of the peninsula between Cedar Keys and 
.Appala.cbee Bay; to run line8 of :souudings in the Gulf of 1\iexico, and develop the 
h;ydrography of the Gulf coast inclu<.letl in the fieltl-01>erations. OFFICE-WORK.­

To compute from the astronomical and field records; to eonti1111e the drawi11g and 
e11gra\'ing of charts Nos. rn, 8:?, 8:), 86, and 87, showing parts of the Gulf coast 
between Cbassabowitzka RiYcr atHl Pensacola entrance, and of the chart of Tampa 
Bay, will require .......................... _...... . . . .. . . . . . • • • . . . • • • . • . . . . . . . • . . 45, 000 

SECTION YIII. Coast of Alabama, AlissilJsilJ11·i, a1ul part of Louisiana.-FIELU-WOI>:K.­

To connect the survey of tl1e J\lississippi Rh·e1· at New Orleans with that of Lakes 
llorgue aud Pontchartrain; to determine geographical positions, and ma.ke the 
astronomieal and magnetic observations required in this section; to exten<l the 
triangulation and topography westward of the Mississippi delta., a.nu continue the 
h;rdrogmpby of tho Gulf of .Mexico. OFFICE·WORK.-To make the compntatio11s 
reqnire<l; to continue the drawing and engraYing of charts Nos. 91, 92, 93, 94, and 
H5, showing I,ake Borgue, Lake Pontchartrain, Isle au Breton Sound, and the Mis-
sissippi Hiver between New Orleans and the Gulf of Mexico, will require...... • • 45, 000 
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SECTION IX. Coast of part of Loui.~ianaanll N>aRt of J'e.ras.-FIELD-\YORK.-To extend 
the triangulation arnl topography of the coast of 'l'exnR westward from Sabine PasH 
and south of Corpus Christi; to measure a base of verificatiou, and make tlie astro­
nomical aud magnetic ousernttions requisite in this section ; to continue the L;ydrog­
raphy of the a.pp roaches to the co~1st, and of the hays arnl passes. 0FF1 CE> WOI:Ji..­

'l'o compute results from ohsernitions recorded ill the field; to continue tlie d1·a,\Ying· 
and engraviug of the geueral chart hetween Gah-eston and ltio Grarnlc, and of 
charts NoR. lml aiul 110, shmring ArausaH Bay, Copana Hay, and Corpus Christi Bay, 
will JW]nirc. _ . ___ ... _ _ ... ____ ....... _ ... __ . __ ............ __ . . . . . . . . . . . . . . . . . ~±~, 000 

Total for tlw Atlantic coast and Gulf of J\f exico .......... - ..... _ ......... _ 4'.!a, 000 
The estimate for the snrYt~y of the westeru coast of the U11itt~(1 Stat.es is i11t••11tl1;d to proYide for 

the following progress : 
SECTION X. Coast of Cal{fornfo.-FrnLIF\\'ORK.-'l'o make the re<1uisite ohseffatio11s 

for latitude, longitude, ar.imutb, and the maguetic dernents at sta,tions aloug the 
Pacific coast of the Uni tell States; to contiuue off-shore soumlin~s on the coast ot' 
California arnl tidal ol.JHervatious at San Diego; to coutinne the coast-triaugnl<ttion 
and topograph,Y 11ear San Juan Capistrano and Newport, and tliat of tbe Santa 
Barbara Islarnls; to coutiune the detailetl sun-ey of tlw coast north am1 soutb of 
Point Conception, also uetwecn l'oint Sal and San Lui:-; Obispo, and northmtrd of 
Piedras lllancas ; to continue the 11min trhtugulation between Santa Uarl><tra a.ml 
J\lonterey, tile llJdrogl'aplJ;v of tlw western part of Santa Harl.lam Channel, aud to 
wnke so11m1ings udWPPll the islands; to dr•yp)op tL(~ Falmouth S!toal, a11d tlw 
hydrographic changvt< in San ]i'raucisco Bay aml itR apprnac11ef\; to continue tidal 
ohservatious at the Golden Uatt•, and ohserYat ic.m; 011 the ot·eau-cnrrt'nts along tlle 
coast of California; to continue h,Yurographie work within tlie limits of fi('lcl-01wra­
tirms; to coutimm t.l1e triangulaUon, topography, :tJl{l lt:\"!1rngrapli,Y of tl1e 1·-0ast 
between Mendocino City aud Shelter Cove, aml in the viciuit.,v of J(lamatb Hi\'cr 
entrance; to cornpldu the detailetl surve,Y hctw1•1m the lmit·named point arnl Crcsceut 
City, and the off-shol'c !Jydrography at Crescent City Uect: OPFWIMVORK.-'I'o nmlrn 
computations from tbl• ol.Jsen·ations recorded in t.Iw fieltl, anti a.di lit.ions to I he 
general and local charts of tl1e :;met.ion; also for tlrn operations in-

SEOTION XI. Coast of 01·egon a.nd of Wa.~ltingtmi .Territory.-I~IELD-WORJL-l'o continue 
the triiingulat.ion :rnd to11ogra11hy of the coast of Oregon from Mack's Ar<~h uortbwartl 
toward Cape Sau Sebastian and Port Orford ; to tletermine the latitude, longitude, 
and azimuth at stations 011 the coast of this section; to complete the survey between 
Tillamook Head and Cape Adams; to continue the snn-ey of tbe Columbia River, 
and tidal ohservatious at .Astoria; to complete the topography between Cape His­
appoin tmcnt and Shoal water Uay, and extend the detailed suryey from thence 
aloug the coast of 'Va.~hington 'ferritory t.owanl Gray's Bay; to measure :-~ base­
line and cont.inne the h'iangnlaJion of the Strait of l•'uca, Puget Sound, and \Vaslt­
ington ~mmd; aud to dcve.Jop the hsdrogmphy of harhors in J>ugd. Sound. OPPrnE­

WORK.-To m:ike the requisite computations, ancl to draw and engrave the results of 
field·wol'I' as ad1litionR t-0 the <'harts mill slrnt.ches of the section; also for the opera­
tions in-

SECTION XII. Coast of Alax/rn.-FIET,D-WORK.-To make the re1p1isitc aRtronomical 
aml magnetic observations, and t-0 continue l1ydrographic researches in the vicinity 
of t.11c Ahmtia.n Islands, the Shnmagins, and near the Kadiak group, wiUi observations 
on the tides and cmTents. OFFJCE·WORJL-'l'o compute result." from the recorderf 
obsen"atio11s, and to draw :md engraye the shore-line anrl soundings derived from 
the I'f',(',onnaisAauce, will require ... _ .. :-........ _ .....•... , ...•.. _ ..... _ ....•. ,, . . . $:?7a, 000 

For extending the triangulation of the Coast Survey to form a geodetic connection 
between the Atlantic and l'a.cific coasts of tlie United St.ates, and assisting in the 
State surveys .. _ . __ .... _ .•.. _ ..... __ •.. __ .. _ . __ ..•. _ . __ . __ ..... _ .... , . . . . . . . . '>5, 000 
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For repairs and maintenance or the complement of vessels useu iu the Coast Survey __ . $50, 000 
For coutinuiug tlte publication.of observations made iu tlte pmgrcssof the Coa8L StUW\Y. 10, 000 

The annexed table shows in parallel columns the appropriations made for the fiscal year 187:1-'7 4 
and the estimates herein snbmitted for tlie fiscal year 1874-'75: 

l"or <;nntinuin~ t hf; fill1'Y~y of the A t.lani it· aud ( ~ nlf coast of thi"' 111lite1l Statf'.R, and Lake Cliamplaiu, inclu(l· 
1
1 

iu2 compe11:-;a,(.ior1 of c·iYHia11s 1·H~aged jn tJu· wud~ .. aml pay aud rationl':t of t•ugiuecl'H Jui· t.lw sLtiamurR Uo':letl : 

in tlH' Coa.!'1· Snn.-ny, ]J('l' net~ of llarch :1, lti4:( and ·lunD 12, 18;)8. -- - - - - - - - ·--- -- · • · ·· ·•· - · · - - -· · --· · · -· · --
1
1 

]f1h1' eontil111ing the R1ll'V1•s of th11 W(·~tern c·mu~t of th1· Unitf'tl SL.<ttPH, i11f'luding rmnpe11sation of •~ivilian:"\, 

.rrn11 pay nnll J'nU011s of t·11gim·•'J':-; for tlw !,1..lt•an1t>r~ rnwd in th<· ·work, pf•T :wt uf 8t•ptC1ml,~r 30, lBJO. --···-· __ 

l•'•ir f\Xtcnding- tho triangul..'l.tiou of the Coast Hurvoy to f'vnu a g-Podetic co11uectio-n l~tween the Atlantic and 

Pacific coaHts of tlrn trniit'd Sta.ti's. a,rnl a:o;~i~tiug iu U1~ SLatt~ :-lHl'n-·_yri, inclmli11g cumJ.lt'llRatiou of cidl I 
iat1H Pngagt•d iu 1h(I wotk, per aet of 1'-larch :1, 1B7l .••. ---- ___ .. _ .. ·-. ___ •... __ . ·-- ____ . ___ .. __ .. _ .. __ ..• _ ... 

For r1.1pnirs a11d nrn.int1•nanc-f'. of tl11' (·0111pl(>11Wnt. of \'('R!Wl1' t1Rt>1I in tlw Const S-11f'v••:y, pPr aet ttf A11gm~t 

lt', l~.GtJ ·-. --- . - ....... _____ - .. -· - - - ... -- - ·-- ·-· .. -- •. ·-. --- . --·. -- -- . -- --- •.•... - . - .• ·-· •.. - - . -- ..••. -· .• ·- - .. \ 

Fcir ('.011t.iuuing the pul>licati1.111 of 0L~t~T'\«dio11i->. lUa(lt.· iu t.l1t:i p1·ogrt~/1 or tlw Coast 81tl'Y(1y. inclm1iu~ COltl· I 
l}t'nsation of' dviliatM cng:ag-ul in tl1e Y\orl, tlu~ puhl!ctlliou ti• lie mad«' at Uw 0dn·nrnwnt. ]>J"iuting-OOlc1·. ! 

EAtimatf•d for .A ppro1nia t e ,1 

fu~cal year for fi~cal 

1874- '7.'J. year 187:i- '74. 

;h;..i2:.,0t.H1 :t-tJO, 0(10 

27:-i, 000 ~60, oou 

fi5,-000 :1i.. oou 

S0,0011 :10, 000 

prr· rtf't of J\1 a.rel! a, J 1"(i!J .•••••• _ •• __ • _ •• _ ••.••••• _ •••••••••• _ •••• _. __ • __ ••• _ •.•••••••••.••••••••• _ ••••••••• _ . j 
-~------­

10, 000 10, 0011 

Tut:tl. .. _. _ . . . . . . . . .. - . - ... - ... - ... - .. · - · .... · - - · · • - · · · · · · - · · · · · · • - - - - · · - · · - · · · - - · · - - · • • · · · - · ·-I 
~~~~~~~~~~~-

8;!:1,-000 7H(i, lWtl 

PAil.T II. 

The operations of tho snn-P,\ing parlie;;; ill the course of the year will now be de8cribc·d briefly 
in geographical order, begirming on the Atlantic side with tlle coast of J\lai11e, ::mu terminatiug witl.J 
the coast of Texas. Of t!Je westem const, mention will iin1t be made nf work bef.wtien Cape San 
Lneas and San Hiego, a111l from tl1c11cc nortlnvanl, sites will be noticed in regular order, closiug 
\I itl1 1L11 abstract of the operations of tlw ye[tr along the coast of Alaska. 

Tl1e work of triangulation has been prosecuted in each section of tlie A ti antic coast. Jn the 
difficulties to be uwt at some places b_y this branch of tlie scrYice, as already mentioned, the 1011g 
experience in the tit·ld of Assistant Hiebard II. Cutts has availed mucl1. lnstructious to the parties 
engaged in secondary triangnlatio11 J1;we been ha;;;ed upon uh; eareful study in each ca;;;e i11 regar1l 
()the re11nireme11 ts of Uie Hervice. On these parties, besides tlrn determination or points for adviwc­
ing along the coast, de\·ol vc minor duties, amongst wliich may be mentiouetl the supply of now 
points for occasional resnrveyA, maue necessary by changes in the direction and depth of cha.nnels, 
an<l 11ctermiuatiorrn of the positious of new light-houses, beacons, aml buoys, in order that the pnb­
lisbe1l charts arnl sailing-directions ma;y he conformable to the other aiUs pTovided for tlie benefit 
of mwigation and commerce. 

During the summer, AssiRtant Cutts served as an honorary commis8ioner at the National Expo­
Hition in Vienna, awl there 11ote1l amongst observing-instruments of the various classes, cognate 
to tho8e used in the i-;nrvey of the coast, such as were presented as improvements or as affonling 
special facilities in method or precision in obsening. His Yiews in regard to the comparative mm·it 
of iusLrnme11ts now emplo~·ed in geodeLic determinations a,re of mucl1 interest. 

In rf'ga.rd to limits and details of the to11ographical surveys, of which ahstracts wiU follow, I 
have had the experiencetl ail vice of Assistant Henry L. Whiting. 

1:-'ystematic orcler bas Leen Le1d in view in pushing work to close the intervals in marginal 
topography occasioneu hy tlie necessarily detacheu order of work in the earlier surrnys, for which 
order reasons were Rtatecl in my openi11g remarks. Int.Le course of the season, Mr. Whiting-visited 
the working-ground of mo8t of the plane-table parties on the coast of Maine, and personal1y 
conductctl special surveys at PorUanJ and near New York, as will be stated under those heads in 
the abstracts which follow. Ile also inspect.ed the operations of parties on the coast of New Jersey, 
Virginia, North Carolina, South Cai·oliua, and Georgia. His detailed report makes gratifying men-
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tion of tltc accuracy aml gcnerall.r-improYell style aml tinish of the pbrn(•-talik• ;;;lie(;ts wliich !J:1 n· 
passed through his hands. 

The hydrographic inspector, Capt. C. P. Patterson, though with much-impaircu lwalth, has cou­
ductcd as heretofore tlrn details of his di \·is ion. After completing· plans an(l ;;pccilications for new 
vessels required in the sen-ice, am1 arranging for the continuance of ollicc-dntiC's pcrtai11ing to the 
hydographic work of the ,year, he was absent from the Otllce during sumnwr, with tlie s:rncLion of 
the Treasury Department, and 1i1y own' permission, accorded in the hope that tis rei11•wa.l of hea11h 
his Yaluable ser\"iccs might be retainell for the intcrest8 of the sur;-cy. 

SECTlOX I. 

ATLANTIC COM\'!' OF :\IAINE, NEW IIAMPSJIIRE, l'lfASSACIHTSETT.3, AND RHODE ISL.tC>;Jl, J;>;CLl'DI~(; 
SEA-PORTS, BAYS, AXD IaYEltS. (SlrnTCHE" Nn~. 2 A~j) :1.) 

Topography and ltydrograpliyo.f .tllount Desei·t Island, lllailie.-Thc survey of J\lount Dcsrrt falmHl 
was rel'lumed by a pa,rty nllller the clmrge of Assistant J. "\Y. Douu eal'ly in .fuly, a.nd in the coursl' 
of the season the eastern end was mapped by means of the plane· table from a point west of nilr 
Harbor around to a point westward of Seal Uo>c. Field-work was f;wored by almost unintermptcd 
good weather until the close of operations in October. All the islands adjacent to the eastern c11tl 
of Mount Desert are included in this snn·ey. It is estimated that the details r••t ont.standi11g can 
he filled in by a plane.table party before the close of another working-seasm1. 

As heretofore, Assistant Donn used the schooner Scoresby in this section. The somHling·" 
made by bis party define the eastern sea-approaches to Mount Desert to tlw distance of one mik 
from the shore-line. Bar Harbor was sounded, Otter CoYe, Seal Cove, aml other int.lcntatious, and 
the rocks and reefs in the immediate Yicinit,r of the en,stern end of J\lount De8ert Tslaml, were cnrc­
fully developed. The general statistics are : 

Miles of shore-line surveyed . . _. .. . . .. . .. . .. .. .. . _ ..... __ ............................. ,. . _ . . !20 
Miles of roads_ ................... ___ ... _ ......... _ .. _ . . . . . . . . . . . . . . . . . . . :3.) 
Miles of strearns _ .... _ ..... __ . _ .. __ ..... _ ... ____ . ___ ...... _ ..... _ ...... __ . 44 
.Arca of topography (s<]uare mile.") ........... _ ...... _. _ . . . . . . . . . . . . . . . . . . . . 31 
Miles run in sounding_ .................... ___ .................... ___ . . . . . 235 
Angles measured _ .....••...•.....•...... _ .... _ ...... _ ........•....•.. _ . . 2, 33~ 
Number of soundings ....................... _ ...................•........ 7, TGG 

The party of .Assistant Dorm had heeu predously engaged in Section III, as will be statrtl in 
detail under that head. Bis arrangements are now complete for resuming- work in tliat section. 
Mr. F. C. Donn Pfficiently aided in the operations of this party. 

Topography <>f Deer Isle, .Mai·ne.-Assistant ,V, H. Dennis resumed 1>laue-table work in tllis 
section on the north siue of Deer Isle early in July. In continuation of the sun·e.v, he mapprd tlie 
western side, including Sliip Island and the sllore of Penobscot Bay, to Northwest Harbor; traci11K 
also the shore-line of Deer Isle beyond, nearly to its northern extremity. Eastward, the detltilcd 
work of this season includes the shores of Southeast Harbor, Greenlaw's Ned;:, Stiuson's Neck, 
the small islands iu that Yicinit;r, and the eastern side of Deer Isle a1ljacent to Eggeruoggin Bea.ell. 
Many isolated low-water ledges are represented ou the plane-ta hie sltect. The shore-Hue, as wrnally 
found in this quarter, is very irregular; and the hills near it, as far as they were included within 
the topographical limits, are rocky and rough, though not of great height. 

Mr. S. N. Ogden served acceptably as aid in this plane-table party. Field-work was contin1wd 
on Deer Isle until the 28th of October, when arrangements were made for the transfer of the paTt_y 
to resume duty in Section V, under which head tho previous work of J\Ir. Dennis will he mentioned. 
The statistics of work done this season by the party on the coast of Maine are: 

Miles of shore-line traced ......•.......... _ . . . . . . . . . . • . . . . . .... , .. - . . • . . . . . . GS 

Miles of roads ••••. _ ...•.......•.................... - ..... - . - - · - · · - · - - · · - · · 35 

A.rea of topography (square miles) .. _ ...... _ .• - . _ ....... - .. - - ....... - ... - · · · 

The site of this stirvey is shown on sketch No. 3. 
H.Ex.133-2 
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1'opograplty '!f c,istine llarl>o1·, Mainc.-Ifaving traced the shore-line of Cape Hosier district iu 
the prcce1ling season, Assistant A. vV. Longfellow prosecuted the •letailed survey during the sum­
mer, and filled in the topography of Brookville, the north end of which bounds Castine Harbor. 
On the north side of the harbor, some of the surface-featnres iu the vicinity of Castine were mapped. 
Subassistant ,Joseph Ilcl'gesheimer was attached to this party, and assisted in the field and office 
work. 

Jiydmgraphy of Castine Harbor and vfoinity, Jllaine.-vVith a party in the schooner Silliman, 
and attemlc!l b_y the steam-launch Sagadaltoc, .Assistant Horace .Anderson commenced sounding 
on tLc 2311 of J uue at Castine II arbor. The completed sheet of tliis quarter includes the c.ntii'c 
harbor and Bagaduce River. .A second sheet was nearly filled with soundings made in Penobscot 
Bay between Cape Rosier anu the l<'ox Islands, joining there with hydrographic work of former 
seasons. Some ledges within the limits of this sheet, and the approaches to several of the islands, 
will be specially examined in another season. All the soundings in tltis vicinity were referred to a 
bench-mark on Uommercial wharf, Castine, where l\Ir. Anderson hall set up a tide-gauge in June. 
The work of this party in Penobscot Bay was closed at the end of October, when .Assistant .Ander· 
son proceeded to Ifarpswcll Neck, aml made additional soundings for the development of a ledge 
in that vicinity. He was aided in this section by :Messrs. F. II. North, E. II. King, and Oharles 
Coburn. Of work in Penobscot Bay, the general statistics are: 

Mile8 run in 8oumling _. _ .. _ ... __ .. _ . _____ . _____ ...•.... ___ . - ___ - ___ . __ . __ . 685 
.Angles measured .•.••.. __ ... _ _ _ _ _ ... __ .. _ .. _. __ .. __ .... _. _ ...... __ .... _ 5

1 
450 

N um her of soundings ...........•...... _ ......... _ . __ ... _ .. - _ -... - - . . . . . 29, 868 

Dtuing the preceding winter, Assistant Anderson conducted bydrogmpbic work in Section VII, 
nn<ler which 11ead mention will be made of the occupation of his party. 

Topography of I>Jle au Haiit, Jlfa-ine.-The plane-table survey of this island, in which some 
progress had been made in the preceding season, was continued during the 1mmmer by Subassist­
ant J. N. McClintock, who worked with a party in the schooner Joseph Henry. Of three sheets 
returned to the Office, one contains the completed survey of Isle au Haut. Most of the surface rep· 
resented is rock, but the soil between outcropping ledges supports a dense growth of pine allll 
alder. The outlying islands, which partly fill the other two sheets, arc of the same general char· 
acter, haTing rock,y, precipitous shores, long reaches of exposed grauit~ and shale ledges, with a 
dense but stunted growth of pine. Eagle Island and Butler Island differ from others in Ute vicinity 
in beiug fertile and well cultivated. The group included in the operations of the party of Mr. Mc· 
Cliutock this season lies between Northern Fox, Deer, and Little Deer Islands, Cape Hosier, and 
Islesboro'. Field-work was continued on the group until the end of October, when Mr. l\fcClintock 
w·as assigned to special field-service in Section II. Tlte statistics of work on the islands are: 

l\Iiles of shore-line suHeyed .. ___ .. ____ ... _ ..... - _ -...•....... - . - - . - . . . . . . . . . 90 
Arca of topography (square miles) ...•...... - _ .....................•. - . - . . . . . 14 

Oue hundred and eighteen small-islands and ledges are already represented on the two par­
tiaJly-completed sheets. Daring the preceding winter, Subassistant MeClintock was in service in 
Section VI. He is now making arrangements to conduct a party which has been assigned to field 
duty in Section IX. 

·Topography of Penobseot Rive,., Jlfoiue.-A.t Stockton, to which po.int the plane-table survey 
had been exten.dcd last ye;tl" along the western side of Penobscot Bay, the work was resumed in 
the middle of July by .Assistant O. T. Iardella. After carefully tracing the shore-line, and contour· 
ing the peninsula known as Cape Jellison, the detailed survey of tile western hank of Penobseot 
River was carried upwards to a point opposite to Bucksport. The water-front of that town was 
traced on a second plane-table sheet, as was also the outline of Orphan's Island, that forms in that 
Yicinity the east~rn side of the Penobscot. Nineteen signals were set up and determined in posi· 
tion. 

Tlte .marginal topography on the western side of the bay was made uniform with that of pre\'i· 
ous ,rears. As shown by the contour-lines, that sl1orc is bounded by hills that range in height from 
100 to 600 feet; all being thickly wooded with pine, ash, and birch. Field-work was continued by 
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Assh-;tant Iar<lella until the 3th of NovemlJer, when lie was assigned to service iu Section Ill. 
Until the close of September, he was aided by :\Ir. '\V. C. llodgkins. The following un' statistic>< 
of the topography on the 1~e1101Jscot: 

Miles of shore· line surveyed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . :;u 
]I.files of streams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l 5 
lVIilcs of roads .... , . . . . . . . . . . . • . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 36 
Area of topograpll,r (sq narc miles) ............................................ 15~ 

Under tlw llead of Section IV, notice will lJe made of tlle pre\·ious work of ihis party. 

1'vpogmplty of I'cnolJscot Rii·er at Winterport, ,'IJe.-Above the limits of the work descri hetl 
under the last head, .Assistant l<'. ,V, Dorr made a plane.table sun·ey of tlle stretch of the riYer 
included between Indian Point and Parker's Point. The resulting to1)()grapllical sheet representH 
botll banks of •tlie Penouscot, the town of 'Vinterport, and the usual surface-tletails atljaeent to 
the shore-line. Part of Prospect l{i,·er is within the limits of this survey. 1-'icld·work was beg-1111 
on the 21st of July, and was continued until the 23d of October; the last month being employed 
by the aicl, l\lr, D. B. ~Taiuwright, iu filling in details of the vicinity of Fraukfort, after Assistant 
Dorr had been detached for special tluty at the Coast Survey Office. 

Bxcept in tlle ,-icinity of 1Yinterport, the returned planc-iahle sheet represents onl_y rock~- and 
sterile ground, of which tlle shore-line is either steep bluff, or low, soft marsh. Several stone. 
quarries arc sh~wn. At many places, the fiats at low water stretch out far into the river, and arn 
mentioned· by Assistant Dorr as consisting of soft mud mixed with srnnlust, which the rinir-cur. 
rent brings down from the Bangor mills. 

Mr. W.W. Gilbert sened in this party as temporary aid. The followiug arc statistics of the 
work: 

Miles of shore-line surveyed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 231 
Miles of creeks and marsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 
l\f iles of roads . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53 
Area of to110gra1lhy (square miles) ............................................ 15 

Under the head of Section IV will be described the operations of the party of .Assistant Dorr 
dming the preceding winter. The aiu, l\lr. Wrtinwrigllt1 llas been assigned to scn·icc in Section YI. 

Portla1id Harl>0r.-The harbor-commissioners of Portland having requested ad\'ice for locat­
ing pro1ler l1arbor-Iimits in Fore River, the details requisite for reaching a conclnsiu11 were commit· 
tell to Assi8tants H. L. Whiting and Henry Mitchell. 

While a topographical survey, made by Assistant Hull Adams, was iu progress, tlrn curreuts 
of tlfe rh·er and its special hydrographie features were developed. The results were combined ou 
a map, which showed also, besides the sliore-Iines, the recent structures along the sllorcs, tlle 
encroachments, and the obstructions affecting the channel. 

The current-observations, upwards of 2,GOO in a11, recorded in July, were desi:;uml to give the 
carves of equal velocities at maximum ebb and at maximum flood for the eutire length of Fore 
Hiver, as evidently the Lar!Jor-lines to be drawn ought to preserve the scouring force. For the 
ruost part, the bottom in Fore River is very soft mud, which by any eonsideraule eucrnachment 
o-u tlle water actually in motion might lJe moved down iuto the broader aml more important part1-1 
of the harbor. Irr advance of determining the amount of tide-water passing through each of ten 
sections of the stream, Mr. Mitchell computed the capacity of the ch1umel from data afforded by 
the hydrograp4ic sur,·ey of 1869. Current-observations were then maue simultaneou,;Jy at four or 
more l}Oints in each of tbe sections, to determine the transverse curve of t't1Zucity1 which cnnt1 ·wm; 
reduced ·to the mean !Jy applyiug a co-efllcient so as to make the velocities multiplic<l iuto tile 
depths correspond with the volume previously computed from data of the hydrographic snrn\Y· 
After thus reducing the ten tran:sverse curves of velocity, it was easy to ckaw upon the map liues 
for each tenth of a nautical mile of velocity, and such lines were drawn both for eblJ and flood. 
The results proved that the water in actual motion does not occupy the entire section of tlie channel 
at some points, and that at others the movement is evidently impeded by artificial cncroachrnc11ts. 
Selecting one of the sections at which velocity ha<l been so much increased as to disturl> the l>ot-
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tom, special obscrvatious were matk, au1l a limit in velocity "·as flxe1l beyond which it will not be 
~afe to eneroacli upon tile strC'am tl1crc or elt'iewliere. Tlie fnll report of Assistant Mitchell will be 
found in tlte Appendix (No. 8). 

In the study of proper harbor· limits for Fore Hiver, commercial atlvantage, adaptation, natural 
ft>a tures, aml tlte cllaracter of tllc shore were jointly aud carefally cousideretl; and, though the lim­
iting lines drawn and aec('pteu by the city government of J>ortlaml are in strict acconl ·with ti.Jo 
limits of ,·elocity determined by the elaborate surn~y of Assistant Mitchell, it is a gratification to 
adtl tlmt they also fay01· the most useful occupation of the harbor-frontage for commercial pur. 
poses .. 1\Ir .. J.B. 'Yeir sen·ecl as aitl in the imrty of Assistant ::\Iitchcll. · 

After the close of obser>ations in Fore Hi,·er, a map and plans showing the principles accord· 
iug to which the limiting lines we1·e drawn were furnished to the harbor-commissioners. 

Old Orcliai·ll Beach, Mainc.-In tbe latter part of October, As'3istant Hull Adams examined the 
beach abo\'e and below tbc mm1th of Little River, across which an cxtemlc(l dam.Iias been built 
i;ince tbe completion of' the stir,·ey of that >icinity. The new strncture has caused a considerable 
cliang·c in local features. In a large basin, which now exists insitle of the embankment, the water, 
(luring hea>y storms, stands abo>c tlte level of title, the former outflow from Little River now p:~ss. 
ing through Jones Creek. In that quarter, an embanked road has been made to pass from Blue 
Pui11i and acros::; the marshes to the oceau-Leacb. These and other cxistiug features were mapped 
hy Assistant Allams; to be filed with the former tletailcd sun·cy of this part of the coast of Maino· 
llis piirt.r is now under instructions for topographical duty in Section IV. 

Triangulation-Geodetic connection-New llampshirc.-The object and resulting benefits of this 
anti similar schemes of triangulation in other States were referred to in my last annual report. It 
h;, therefore, only necessary to ad<l in tlli:,; couuectio11 Uiat tlie State of New Hampshire, un<ler 
her law of 18i2, has again contributed to this important operation by paying t be expense of erect. 
iug all tlte tertiary signals which were put up during the past season. 

In acconfance with my instructions of April, Prof. E.T. Quimby resumed field-work on the 
1st of May aml closed on the 24th of 8epteml>er. 

The montll of 1\lay was occupied in reconnais.sance for tlrn purpose of selecting additional 
stations for extending the triangulation. Thi:,; work proved more difficult than in previous years, 
and a louger time was employml in it, in proportion to the number of stations established. One 
reason for this was the fact that the re.counaissai:1cc necessarily extended over a large part of New 
llam psllirc and a part of Vermont. Tl.Jc number of main stations selected during this time was ten ; 
but mau.r otlrnr points were visited to determine wbich were the most suitable for the purpose. 

Towanls the close of May, the party for triangnlation was organized, and occupied a station 
on Mount Cardigan, in the town of Ornnge, N. FL The observations there were completed and 
the party was transferred to Bean Ilill during the month of Jtme. By the 15th of July, the angles 
iit Beau Ilill were measured, and the ucxt station in order, Prospect Mount, in the town of Hold­
erness, was occupied. The obser>ations at this, the third, station were finished, and the moving 
of the party and camp to :Moosilauk Mountain was a-0complisbed by the 5th of August. This 
mom1 tain is al.lout i'i,000 feet above tide. In consequence of winds aml rain, the observations at the 
station were not concluded nntil the :14t'1 of Septemher. haring the season, rrofessor Quimby 
kept an aid and one hand constantly employed in the selection of tertiary stations and in the erec­
tion of signals, the expense of which was paid by the State. The statistics of the season are ati 
follows: 

Stations occupied . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Signals observed upon.. . ............. _. . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . 60 
Angular measurements with 24-inch theodolite ..•......... _ ................ 31 000 
Angular measurements with Yertical circle .........•........ _ . . . . . . . . . . . . . . 21 200 

Au examination of tlie scheme of triangulation proposed and partly executed (Sketch No. 3) 
will show the progress made, and the expansive character and usefnlnei.s of the work which has 
been undertaken in conformity with the intentions of Congress. 

On existing maps, Professor Quimby found that many mountains in New Hampshire were mis­
placed; the error being in some cases as mach as five miles. The character of the discrepancies 
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has been refened to ehmwhere in this report, in further illustration of ti.Jc neceisisity for 1leten11iuiu:..: 
point:;; in the several States in adntnce of any considerable outlay for geological suneys. 

Jllagnetic ouservations.-Tho three elements of' declination, dip, and inte11sity, were obscn·et1 
at Eastport, Brunswick, ood Portland in Maine, and at Gorham, Littlctou, anll Ha11ovcr in Xew 
Hampshire, in the course of September and October, by Dr. T. C. llilgard, acting under tho im­
mediate direction of Assistant J. E. Hilgard. The ob;;ervations were as usual taken on three days 
at each station, and include determinations of the true meriuian by ohsenations of tbc suu. At 
Eastport and Portland, the same stations baye IJecn previou:,;ly occupied and will he hereafter, for 
ascertaining the rate of secular change. The Brunswick station estalJiisliell at BO\nloiu Collegp. 
will also serve the same purpose, as observations will be made frequently hy the professors. 

The results of the observations here noticed, and of' others in Section If, are given in Appen­
dix No.16. 

George.~ Slwal.-In tbe course of the summer the Yicinity of this shoal, off the coast of Mas­
sachusetts, was examined by the b;rdrographlc party of Commander J. A. Howell, U. S. X, 
Assistant Coast Survey, in the steamer Bache, with a Yicw of Lletcrmining whctlier or not RJwcial 
changes in form, position, or depth had occurred since the survey of 1835. 'l'he rcsnlting cliart, iu 
comparison with the early sheet, shows differences in the position of shoal Rpots, but not such as 
t-0 indicate any actual change in position; and the ]Past depth found correspoll(ls with that of' tlie 
previous survey. 

Lines of deep-sea soundings were run by the party eastward from the outer edge of G\'.orge's 
Bank. In reference to the assumed position of "Hope Bank," the existence of which was reported 
iu 1869 as in longitudeG30 20' W., Commander Howell says: "The result of our soumlings seems 
to demonstrate that there is no bank having forty-nine fathoms of water within twenty miles of the 
position given as that of Hope Bank." Somewhat to the eastward a specimen of bottom was 
olJtained in 1,856 fathoms. From the same vicinity lines of soundiugs were run to Cape Sable, and 
from thence southward to the latitude of George's Bank. A be:wy non-detaclliug lead was used, 
with registers for determining deptll, and thermometers for temperature. The last-named im:trn­
ments, as between two at the same depth, >aried four degrees in tcmt1erature indic:1tion, antl the 
registers as much as 6 per cent. in indicating deptb. The ofi".shorc soundings were made during 
July and August. 

In Se1)tember the vessel, in furtherance of the general work of the Fish Commission, was 
engaged in dredging on Jeffrey's Bank, Oaslie's Ledge, .TcffreJ's Ledge, Ste1lwage11's Hank, and to 
the northward and eastward of Cape Cod, under the direction of Dr. Packard and rrofessor Cooke, 
of the Peabody Academy of' Science. Many specimens of marine fauna were procurctl. 'l'lrn 
defective boilers of the steamer, however, lessened the seryice intended in dredging. On the 8th 
of November the vessel reached Baltimore, and, after refitting with new boilers, will be assigned 
to bydrographic work in the Gulf of Mexico. Under the head of Section VI, mention will be made 
of previous duty done by the party of Commander Howell. 

Early in September the party an{l vessel then in service on the coast of l'llaine narrowly 
escaped disaster. Having repaired one of the boilers of the steamer, Commander Howell saile<l 
from Portland on the 2d, autl was detained at Peak's Island in consequence of' another defect. Off 
Manhegan Isfand a tube blew out of the forward boiler, and both being then disabled the YesHel 
could not move by steam. Using sail to the best advantage, in a thick fog, a position was gained 
judged to be within a mile of Burnt Island, when the ship was anchored, bnt with increase of the 
gale the hawser parted soon after midnight of the 5th. Fortunately for that emergency the IJoiler 
defects bad been then so far repaired as to admit of the use of steam. The vessel haviug tlriftcd 
into seventeen fathoms, si;{>amed slowly·through the dense fog and was safely brought to anchor to 
the leeward of Burnt Island. \Vhen the bluff was first seen through the fog, the steamer was very 
near it, having but six: fathoms of water under the bow and sixteen and a half fathoms under Ute 
stern. 

Commander Ilowell was ably assisted in liydrographic duty hy Lieutenants ·w. II. Jacqurn:;, J. 
W. Hagenman, E. S. Jacobs, and Richard Rush, U. S. N., and by C. A. Bradbury, Master, U. S. N. 

Atlantic Coast Pil-Ot.-Final examinations preparatory to the pulJlication of Sailing Direction8 
for the Atlantic Coast of the United States have been continued by Assistant J. S. Bradford. Ilis 
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party left Baltimore on the 3d of July, in the schooner Palinurus, and resumed inspection in 
Penobscot Bay. .After testing proper lines for navigating up to Bangor, a hydrographic survey was 
made of Weskeag River, from its mouth to South Thomaston; and the survey of Tenant's Har­
bor was completed to the head of J,ong Cove. Several very dangerous rocks in the l\fusele Ridge 
Channel were developed by soundings, and were located upon the chart. After finishing this work 
tl.te party proceeded to Boston and commenced on the second section of the work, which extends from 
that port to New York. Sailing directions, prepared for all the harbors between Boston and Point 
.Judith, include the results of a thorough examination of Vineyard and ~antucket Sounds and Buz­
zard's Bay, with its numerous interior l1arbors. Narragansett Bay was also fully examined, amt 
many additions and corrections were made to charts of harbors between the limits named. Views 
of harbors, and of the approaches to them, were taken from such points as seemed most likely to 
render the sketches of use to mariners. These will be embodied in the forthcoming edition of the 
Coast Pilot. The work of preparing for publication the notes of this and previous voyages ltas 
been continued by Mr. Bradford in person. 

Some of the buoys in Boston Harbor haying shifted, the positions of all were determined this 
season under my special direction by the party in the Palimtrus. ·while in the vicinity of Cape 
Ann, Assistant Bradford made a hydrograpbic survey of l\Iilk Island Bar. The result shows that 
the liar l1as seven feet of water between l\lilk Island and the main land. The party remained in 
service on the coast of New England until the 19th of November, when the Palinurns proceeded to 
Baltimore to resume work in Chesapeake Bay, where the party is now engaged. The manuscript, 
iu the aggregate nearly fifteen hundred pages, of the first section of the Coast Pilot, which includes 
the Atlantic coast, from the northeastern boundary to Boston, is now i·eady for the printer, and will 
be put in hand for publication at once. It includes accurated escriptions of th.e coast, and sailing 
directions for every harbor between Calais and Boston. Many of the harbors were never previom;ly 
described, and of many on the coast of :Maine, as mentioned in my report of last year, no charts as 
Jet exist. 

On the coast of New England, Assistant Bradford was efficiently aided l>y Mr. John R. Barker, 
draughtsman, whose sketches and views of the different harbors give evidence of the veracity and 
fine finish which characterized all his previous drawings. After completing the examination of har­
l>ors in the Chesapeake, the party of Assistant Bradford will engage in similar duty, during the 
winter and ensuing spring, along the sootliern coast and in the Gulf of Floritla. 

Astronomical observations.-For determining the longitude of a point near Port Jervis, N. Y., 
in the boundary-line between New York and New Jersey, where an observer was stationed for the 
purpose in May and June, Prof. Joseph 1Yinlock, at Cambridge Observatory, conducted the requi­
site exchanges of clock-signals by telegraph. Under the bead of Section II further mention will 
bi3 made of the operations near Port Jen-is . 

.Pend11lum experiments.-Tests for determining local variations in gravitation have always been 
considered as essential in geodetic surveys, but have been deferred in the operations of the Coast 
Survey, under the hope of improvement in the methods heretofore adopted for such experiments. 
Of late years, however, the subject has bad renewed attention; and important improvements in the 
apparatus haYe been brought into practice. 

In August last, a party under the charge of Assistant C. S. Peirce occupied a station near 
North .A.dams, Mass., in the immediate vicinity of the Iloosac Tunnel, and there reeorded a .series 
of observations. The p<>.ndulums used were single pieces of brass, swung upon steel knife-edges 
resting upon surfaces of agate. Inside of a glass reooiYer with two walls, the space between which 
was filled with water, the pendulums were swung in vacuo, and were thus protected.from changes 
of temperature. Assistant Peirce was aidec.l in the operations by Messrs. W. B. McClintock, H. 
Jt""'arquhar, and A. W. Edmunds. The ftrst-named aid made a careful topographical survey, and 
determined the mountain contour within a radius of two miles from the station at which the experi· 
ments were recorded. 

Chatham, Cape Ood pcninsHla.-Tbe coast of the peninsula near Chatham, Mass., bas been 
recently subjected to unusual abrasion by the waves of the sea during heavy ga.les. In the autumn 
of 1871

7 
an inlet opened through Nanset Beaeh, exposing the town-front fo the ocean, and elevate<l 

land near the light-houses was undermined by the action of the waves. Accompanied by Rear-
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Admiral Ollas. H. Davis and by Messrs. H. Mitchell, and II. L. ·whiting of the Coast Surrn;y, l 
personalls ins1lected the changes which bad been wrought. The mere opening of an inlet was of 
little moment, records showing simil:ll' instances. On onr southern coast, mm·em'er, breaks through 
t'ie littoral cordon occur commonly during violent storms, and there, and elsewhere, snch ureaks 
have hatl no 1>hysical significance. nut in this case a diminution had !men observed for years of 
the area of Nauset Beach, and apparently the protecting barrier of sand was soon to disapvcar. 
The evident wasting away at this point was considered in connection with the reported increase 
of obstructions at the entrance of Nantucket Sound. l\fr. :I'tlitcliell was, tlierefore, instructetl to 
visit the place from time to time, and to note and report the rate of alteration. Ull(ler Lis imme­
diate direction s<weral surveys haYe been made bs Subassistant II. I,. :Mariudi11, the last in 
NoYeml>cr of this year, and the results Mr. 1\Iitchell has included in a review of tlic liistory of tbi~ 
part of the coast, from the Yisit of Champlain; in lGOG, down to the present time. That review 
shows that betweeu parallels 410 39' and 41° 42' the beach-area was maintained from tho time 
of Champlain down to the year 1847, althougll the cordon seemed to ha>e fallen back, mucll dimin­
ishing the water-way uetween tllis beach and the main sand of Chatllam. Champlaiu's map sLowl'I 
a wooded island of about one hundred acres, which l\Ir. 1\-Iitchell identifiecl as the one marked Bain 
Island on the Coast-Survey map, where it is represented as having an area of about tliirtecn acres, 
an eleva,tion of twe11ty feet, and with an inlet in front, which exposed the island to the wear of tlic 
sea. In a lapse of twenty-one years, Minot's gale and other great storms having caused ch:mgeli, 
the second examination by the Coast Survey showed that between the parallels named the beach 
had lost two hundred and tl.tirty-nine acres, and that Rmn Island had been entirely washed away, 
Except the loss of this island, however, the upland suffered but little, being protected uy the strip 
of beach, lessened to about one-half of its former area. In November, 1871, the beach began to 
break up. Nearly one-third of it disappearetl between 18G8 and 1872, and the town front, an 
irregular elevated drift formation, lost so much that at some points the crest-line of the bank receded 
one hundred feet. 

During the present year, 1873, the beach has lost twenty-eight per cent. of its area, so that 
now there exists between the parallels before named on1y about one-quarter of the area found by 
the Coast Survey in 1847. The main land bas suffered but little in the course of the year, but 
liability to abrasion has been considered so imminent that buildings have been mornd back. 

Coincident with the wasting of Nauset Bea.ch, a rapid extension of the peninsula of l\fonomoy 
has taken place; and the bight at its extremity, popularly known as "The Powder Hole," has 
declined from a valuable harbor of refuge to a nearly-closed lagoon, accessible only to boats. "Mr. 
Mitchell's reports show that, in a more or less fitful way, l\fonomoy bas been gaining to the soutl1-
ward since 17 50; but the movement between 1802 and 1853 was only thirty feet per year, while 
that in the short interval from 1853 to 1856 was one hundred and thirty-eight feet a year. The 
yearly gain during twelve years, ending with 1868, was one hundred and fifty-seven feet. 

Mr. Mitchell's observations show also that Monomoy Point curves to the westward as it 
advances, apparently tending to form another and larger bight which may in time bacome a <lesir· 
able anchorage for the coasting-fleet. At Jlresent, there is no refuge for vessels in this dangerous 
neighborhood; and as the cost of an artificial structure would be enormous, special interest attaches 
to this gradual 'movement of the sands. 

The inquiries here sketched I have connected with the h.)·drograplly of the approaches to 
Nantucket Sound. Subassistant Granger, whose work will be referred to under the next head, 
was therefore directed to act under the ad\"ice of Mr. Mitchell, so that comparisons desirable for 
developing the physical character of this part of the coast might be made without dela~-. 

In the Appendix:, No. 9 1 will be found Mr. Mitchell's second report, accompanied by Mr. Mariu 
din's sketch, which gives the sllore-lines of Chatham and Nauset Beach as they existed in tlie years 
moo, 1847, 1868, 1872, and 1873. 

Hydrography, Monomoy and Nantucket Shoals, Jfassachusetts.-In continuation of researches 
commenced last sea.son, Subassistaut }', D. Granger, with his party, in the steamer Enaeai•or, 
started early in July from Hyannis and made an examination of the shoal near Great Point, Nan· 
tucket. A few lines of soundings proved conclusive1y that what was supposed to be a permanent 
channel with four f.'l-thoms does not exist between the shoal and the point. The depth found was 
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about nine feet; the pa,ssage is narrow; the tide sweeps through with grea,t velocity, and, as the 
locality is sul~ject to rapid changes, the passage is very hazardous for any vessel not entirely fa.mil· 
iar -with the currents. 

A careful examination this season of the broken part of Pollock IUp showed marked changes 
iu the narrow "rips," but the tlcpths generally correspond with tlm results of soundings made last 
year. As the sand ridges liardly exceed thirty feet in width where tlie depth of water is least, 
doubtless they shift in position in the course of one season. l\lr. Granger developed a shoal in 
twelve feet, and several lumps llaYing only ten feet of water, near black can-buoy No. 1. 

The hydrography of this season joins with the southern limits of work done last year. East and 
west the soundings include Great Round Shoal and the space between it and the Handkerchief' 
light-»essc1. The hydrogra1lhy was canied southward as far as Nantucket light, and in its course 
a large area of broken ground was developed. Suliassista.nt Granger found on Great Round Shoal 
as little as five and a half feet at meall low water, and a depth of forty feet only two hundred yards 
to the southward. In balancing the conflicting statements made by fishermen and others, some 
of' which represent that parts of the shoal have been seen dry at low water, it seems probable that 
the 11osition of definite soundings is subject to remarkable changes from year to year. 

The northern part of Stone Horse Shoa,l was covered by the soundings made last year. This 
season the outlines and curves of depth were dcvclopcll. Mr. Granger says: "Since the survey 
of 1857, this shoal seems to bave moved somewhat to the southward and westward, leaving a num­
ber of' disconnected spots of ten, eleven, and fifteen feet. There has been a gradual wearing away 
of the northern part, and seventeen feet of water is now found where depths were only nine and ten 
feet. A spot of only seven feet on the northwest part was found in 1857, but in the same approxi­
mate position eleven and fourteen feet were found this year. On the southern part there has been a 
decrease in depth, soundings showing only nine feet in places which are marked on the old chart 
as having twelve and fourteen feet. About seventy-five yards south of black can-buoy No. 3 
there is now a shoal spot of eighteen feet at mean low water where the depth was four fathoms 
in 1857." 

"1Yithin the three-fatliom curve St.<:me Horse Shoal and Little Round Shoal are connected. Tbe 
least water (five and one-half feet) was found. near the southeast part, and, as at Great Round 
Shoa1, the depth was found to drop off suddenly into deep water at the southward." 

"As was noticed last year, c-0mparatively few vessels appeared this season in the channel 
between Great Point Rip and Great l~omul Shoal, although this channel is much wider an<l some­
what deeper than the northern passage. Perhaps a few miles are saved by the northern channel, 
but, if the southern channel were mark~d by light-vessels and buoys, it would be preferable to the 
northern channel, especially for deep-draught vessels." 

Mr. Granger carefully determined the position of lights and buoys which mark the Monomoy 
Shoals, bnt tllesc are of necessity moved, and are moored in general conformity with changes in 
the position of the shoals. 

The two bench·marksmade last year at Powder Ilole Wharf were destroyed hy ice in the winter. 
Mr.Granger repcatctl tidal observations for mean low water, anu referred the results)o two bench­
marks established on the shore. 

Tile following arc statistics of the ltydrographic work in this quarter: 

Angles measured ... _.. . . . . . . . . . . . . .... - .... -...... _ .. _. . . . . . . . . . . . • . . . . s, 996 
Miles run in sounding ........ _ - ..................... - .............. - . . . . . 715 
Number of soundings ....•.•. - .... - - ... - . - . - ......•......•.... -- ....•.•• 24, 168 

1\lessr~. D. C. Ilanson, D. S. Wolcott, and C. A. Ives served efficiently as aids in this party. 
'l'hc · repoPt for the season mentions also the acceptable service rendered by Mr. H. Barrows, of the 
Institute of Technology, Boston, in making observations for determining the position of the Hand­
kerchief light-ship. 

The steamer Endeavor, after needful repairs at New York, was assigned for service with the 
party of Subassistant Granger, in Section VI. Ilis work during the preceding winter and spring 
will be mentioned in detail under tlle bead of Section VIII. 

Ti<lal ol>serva,tions.-The ~xcellent series of tidal and meteorological observations made at 
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North Ila>eu on tlrn Fox Islands, off the coast of Maine, have been kept 11p lly J. G. S1aukliug, a 
very gooll observer. The self.registering gauge now used here is furnished with dllplic,\te cvlin· 
ders, and~itll conveniences for tabnlating, so that high and low waters ancl the hourly mdit;ates 
are read and recorded b:v the observer regularly. There is also a heating-apparatus for circ·tlating 
warm water through the float-box to guard against freezing. This Lias proved a safeguard, ant1 no 
tides are wanting iu the registers of this station. The curYe traced is Yer_> regular, and the imlica­
tions lia\·e alwa,rs been tliaL the place is remarkably well suited for a permanent tidal station. 

The series of tidal and meteorological obsen·ations macle at the Bostou rn1\·y-yanl, have be~n 
continuell b,> ~fr. H. Howland. Tue gauge often stopped in previous winters by ice, lint has been 
>:upplied with heating apparatus similar to that used at North Iltn-cn. Last winter no tides were 
lost at this station from the effects of freezing, but, owing to some detects in the float and float. 
box, some losses occtirred. This gauge is now in good order, and is w11rking w ithrmt interruptions. 

The new form of title-gauge, with duplicate cylinder, reading· box, &..:., lent to the city of Provi­
dence last snmmer, aud put in the care of J. Il. Shedd, esq., eegineer of the Pro\'ideuce Water­
'Vorks, has br~en furnished for running another ,vear. The record of ollservations '\\'ill finally be 
turnerl over to t11e Coast Surv<'y, though thC'y 'wre primarily nnllC'rtaken for tlll' locaJ surYeys, an1l 
the working-expenses are borue lly the city. 

SeYeral short series of tidal obser•atious ha Ye been made during the st>a:5on at other pLtee:5 in 
this section l>y byurographic parties. Tbc"c scrie8, after being· n;,e•l for the a<ljnst11H•nt of soun•J­
ings, will be reduced and compared with those made at the pNmauent stations. 

Prorid~nee Harbor, R. I.-In the latter part of August my attention -was cr1llell to some 
proposed restrictions in regard to water-space, and to the constructiou, then in pro~ress. of a whart 
or pier inteudctl to proje0t a thousaml feet iato the harbor from its ea:;;tcru sliore. Doubtless these 
clrnuges were deemed by mm1,Y residents as not like! y to harm the large interests con0erned in tlie 
present condition of the harbor. That Yie"-, howeYer, was questionell hr some, who doubted 
whether such decided encroachments cou141 lea\·e the harbor 1111impairetl. This view· is warranted 
by the almost general belief that too much caution cannot be exercised in regard to artificial 
8tructures in our harbors, and in general none are nowadays yen tured upon without careful study 
of their prolJable effect upon present alHl prospective intere,;t8. 

At my request, Assistaut \Vhitiug, m September, examined, in a general way, tl!e limits of the 
clia,11ges proposed in ProYillcuee 1I;Lr1Jor, itml reported tlia t the.\· wer,; -;uch as ha H' hern by other 
citie,; invariably nrnde the sllbjeet:i of s1L~c~iitl ill\•estig-atilrn. l!1 c:):1formit.1· \Yith trris view of the 
p::mditt,:.\' nrnttcr tlle 11uyor aatl liarbo1· c rn1:nitte:) of Pfo\·idcucc suhs1~11ucutly <t,;ked for such a sin· 
vey, at the cost of the city, a; migllt furnish data for an opiniou ia r0gad t) the e!T'!ct of the 
proposed alterations. The desired ;;un·es will he made as soon as practicable in the coming 
spring. 

SECTION II. 

ATLANTIC COAST A~D 8EA-l'ORTS OF CONNECTICt:-T, NEW TORK, NEW JERSEY, PE'::\"SYLVANIA. A:\IJ 
DELAWARE,INCLlJDING BAYS AND RIVERS; AND ALSO LAKE CHAlllPLAI~. (SEETc,n:~Nos.1.,~1>:,.) 

Triangulation and topography we.st of Point Jndith, It. I.- Under the <lirectiou of A s:oistant A 
.!\I. Harrison; the determination of points for contimiing the plane-table :<un-e_y of the ec)a;;t of 
Ithode Island, was taken up at Green Hill in the middle of June by l\lr. W. H. StC'arns. \Yest· 
ward from Green Hill, at convenient interni1s, stations wt>re occupied hetween it aml 'Yatch Hill, 
the distance being about seventeen miles. ::\Ir. Stearns closPd ohscn·ations witi: the thco11o!ite at 
\Vatch Hill Bay on the 12th of August, and then was assigued for similar <lnt_y iu Section I. 

The topographical survey was reimmed by Assistant Harrison on the 7th of August at a statinu 
about half a mile west of Uross's l"\Iills, and was pushed westward to include Cbar!Pstown l'oJHl and 
Q.nonocbontaug Pontl, with the details of roads and other foatnres f'ounu within two miles arnl a 
half of the coast line. A series of large, shallow lagoons is shown on the pla11e.tahlt• Rl1eet, a.• 
separated from the ocean by a narrow strip of sand·hills rising in some instances to the lwii!·l!t of 
fifty feet. Back of these ponds tbe land undulates with a gradual upward slope, broken !Jere aucl 
there by a prominent bill, but merging finally, bt>yond the po:st·road, into wooded hills, diflicalt of 

n. Ex. 133--3 
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delineation. The frequent occurrence on this stretch of coast of inclosed depressions upon t1ie 
slopes aad among the hills, as remarked before, is a marked and interesting ~reological fe~1ue1 and 
Rpecial care waR taken in representing them. 

Assistant Harrison was ai,1ed in this section and also in Section VI, where his party passed 
the preceili11g wintlir, hy :'.\fr. Bion Br-iu1bury. l"ield-work was cloRed on the coast of Rhode.Island 
ou the 4tlt of No\·ernher, the progress of the season IJcing~ in statistics: 

.'.\liles of shore-line surveyed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fi2 
])liles of roads surveyed . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....................• 
l\Iiles of creeks and ponds surveyed ......................................... . 
Area of topography (square miles) ... .' ................. _ ................... . !.!O 

The party of Assistant Harrison is now in effoctin· onler fol' resnming work for tbe winter 011 

tile Atlantic coast of Florida, near Mosquito Inlet. 
Suruy of 11/ew Ha1·en Harbor, Comi.-Assistaut It. .M. Bache resumed field-work early in the 

8pring, and in the coLu;se of the season determined by triangulation twenty-one pi:-ints in the im· 
mediate ''iciuity of New llaveu. In ,June, a large part of the city-front adjoining the harbor was 
mapped with the plane-tahle. Sub;;equeutly, tlie western shore was 1mrveyed as low down as 
Oyster Poiu t and tlie eastern side of the uarbor to include Fair Haven. '.l.1bc details, on seven 
tQpographical sheets of large scale, embrace nearly eight miles of wharf and other shore-linf\ 
features. ~lost of the ontlay for this work has been defrayed b,y the city authorities; and one of 
the plane-table parties, directed by Assistant Bache, was maue up entirely of members from the 
g-rad1rnting cla.8s of the Sheffield Scientitic Scl.1001, who volunteered their set"\'ices, without cost to 
the city. 

During the preceding winter aud spring .Assistant Bache plotte1l the soundings and completed 
the sheets of bis sllore-liue ancl hydrographic survey of last year. That elaborate work includes the 
develo1m1ent of every known rock or ledge in Sew Hamn Harbor. For the use of the city and the 
harbo-rcommis,,;ion the results have beer1 furnished in large manuscript maps, aml a duplicate 
showing the topography and h,ydrograpb,y has been prepared for the archives of the legislature of 
Connecticnt. An extension of this survey will be prosecuted in the coming season, at the expense 
of the city anthorities. Field-work for tlte present season was discontinued at the en<l of 
October. 

Sew rorl.: Ral'bor.-The re.snrrny of New York Harbor, to which some time has been deYoted, 
u11der the direction of :'.\lr. llenry )litchell, was not., when commenced in the year l871, intended 
to include the entire port au1l its approaclles, but only certain channels, shoals, and water-fronts, 
where changes for the worse ha<l been reported by the Pilot Commissioners, and which changes had 
been noticed also b)· the Cliamber of Commerce. As the work advanced, hQwever, the necessity 
was seen fur examining all tile ground co\·ered hy t.he published chart which was based upon the 
very careful survey made about fifteen years ago. DoniJtless it would have been expedient to test 
the former soundings at au earl,y day, if kuowu changes in the condition of the harbor had uot 
been actually reported. 

The examination now in progress, like the preceding survey, includes physical studies, designed 
to show the effects of changes l1oth natural and artificial. 

l\fy report of' last year commented upon the increase of the Jersey Plats, ancl mentioned the 
fact that deposits by tidal action no longer take place in the middle of t}\e Flats as formerly, but 
rest rather on the exterior slope, thereby encroaching continually upon the deep water of the main 
chmrnel. ::\lucb of the shoaling, as made manifest by the survey, is artificial, and is due to the 
dmnpiug of material dredged from the city slips and elsewhere; but, exclusive of this, there is ('Yi· 
deutl_v much tleposit broug·ht to this locality by the streams. 

Since, therefore, the Flats serve no longer as a catch-basin for sediment, lmt merely the subor­
<linat8 purpose of a tidal reserrnir, there is apparently no good reason why they should not b1~ 
turned to accmrnt for docks nu<l commercial oecupation, due caution being observed in regard to 
the exterioi· limit .of structures. To this e111l it was deemed important in the survey now in prog­
ress to determine the proper outer limit of occupation. Observations were accordingly made m1 
the currents to admit of comparison between the transverse curves of Telocities and the normal 
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scctimrn, tile principal object being to sllow that tlie line aloug wliich 110 abrasion lJo· tak .. , JllacP 
wonld be the safe limit of a quar-line wllere depths woulJ not alter after walls are liui,. 

Obscn·a.tions of' like character were extended hy Assistant :\litd1ell, a11!l umln h dii'<·•·ti.,11 
by Subasi;istant Il. L. J\Iarindin and ::Hr. J.B. 'Yeir, up the Hudson, in comH·ction \\'it. ear,.fol 
i:;omHlings in 01·clcl' io determine how tlte occupied lJarhor-Jjues of ~cw y.,l'k City a11tl .1,,r.··y ( 'ity 
hani affecte<l the cl!annel, aml at the same. time to afford me.urn for pn•clicti11g· tltP (•ffeets.11·hkii 
would be consequent upon tile oecupation of the ,Jerse.rFLtts. Cliang-es contP111plafl•1l li.Y tlu·:Se 11-

York City anthorities in regard to the harbor-lines tlra1n1 after carefol stucly hy thP C111tell ;41,\ps 

AdYisory f'ouncil i11 18.)7-'58 will be kept nuder view in the inYe,,tigation 110\1· pc11di11g;. 
In the East Hi Yer many ohserYations were recorded for tlw use of the hoard of comm is:c<icll1t·1, 

on Brooklyn pier line;:. There, the trans\·erse curYes of Yelocity wen· carriPtl aero,.;;; tlw !'i\·er ~111,, 
clearly showed the ill effect of encroachments rn~ule hy the tll'o cities npnn tllis cmdi1wrl ar1u ol 
the sea. There, also, larn1marks established by the commission of 1S:-i7-'JS !Jad het·u eha11g·p1J m1. 
1ler special legislati\·e enactments, and the commissiou now acting; has 111en·l.\' to moility th<' old 
limits so as to include recent encroad1ments, without iucreasiug the diftieultics of n:nigatioo whiel1 
were induced by ihe change. 

Two tidal-stations and one hundred aud uiuet:y-;;eYri1 cm-re11t.;;tatinns w«n' m'.<'11pil•d hy the 
party of .Mr. l\litchell. The schooners Caswell and lJ01crlitch were use:l in this sc1Tice from tht• 
beginning of August until the middle of October. A syuop'3is of the st,1tistics of work is 
appetHled : 

Ohsen-ations on currents . _ ............. _ .................. - . 
Angles <letermined ......... - . - . . . . . . . . . . . . . . . . - ........ - .......... - - . -
~umber of soundings .................................................. . 

] ;_i. .;01 

1, U4l 
4. 0!;) 

Obsen·ations macle late in 1872 at Ho1Ya1111s Bay were, soon allf'r lht>oir comple1ion, disenss•'<l 
by Assistant l\Iitchell. The id<'nti fication of that. ba_y as a .fintd ii;; the natt1ml re,.; nit of tbe dis· 
cussion. llis demonstration (Appendix No. 10) that the Middle Ground ~hoal occupies the exact 
positiou dne to it under tbe law of d,niatuical equilibrium, and which, tllongh deiluce<l from theory, 
is fully confirmed a.;; a fact by obserni,tion, is of special iut.erPst. Tile re:-;ul1. shows that great 
11arm urn.y inure to commercial interests from l:'uch niriations in l'hon'-liue a::; tend directly to diauge 
the eonditions of this dynamical equilibrium. 

The tletaile<l hsdrography done this season, under the direction of Assi~tant :\litclwll, is tbus 
desc1·ibed in the report of Assistant F. F. Nes, who prosecuted soundings with :t part,\· in the 
steamer Arago: "After establishing a tide-gauge at Sandy Hook, erecting and dctermiuiug the 
positions of siguals, aud setting range-stakes, lines of soundings were run to (levclop the apron­
ing around San.:ly Hook from Government wharf to the Hook Beacon, and also aoout a mile down 
~be beach." 

"The hydrography of New York lower hay was then comrneucet1 aud was 1nosecntcll, as the 
weather favored, until the 4th of September, when observations were takeu np aud continned until 
the 19th, on tlie currents of East RiYer, in conjunction with parties in the scliooner& Casu·ell an1l 
Bowditch." 

In the early part of October, Assistant Nes made repeated attempts to resmue somHlings in 
the lower bay, b~1t bad weather interfered and finally on the tl th Ute steamer was di:sabled by the 
giving way of the crown-sheet of her boiler. 

ln the East RiYer, near the foot of Nineteentll street, on the ::\ew York side, aml opposite to 
Green Point, the British steamer Easby struck on a point of rock on tlie 1st of Aug·ust. Search 
was made at once, under the tlirection of the board of pilot commissioner.'>, aud hy otlu•rs, but the 
development prO\'ed tedious, the rock being small, though within two hundred yards of the water· 
line. 'Yeather and tide favoring·, in the latter part of Sept.ember, Assist:mt Nes went to tLe place 
and by a sweep of the dredging-line found the point on which the Easby bad struck. A bnoy, for. 
nisbe<l by Commodore Trenchard of the light-house sen·icc, was placed ou the rock by the party of the 
steamer Ara.go. Full information iu regard to the danger, and a sketch sl1owing: tht• depth of 
water iu its immediate vicinity, were at the same time furuishetl to the pilot commissioners. lu 
East River Mr. Nes occupied seYen stations at ebb antl flood for determining the current. Tides 
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were observed at four stations between Sandy Hook and tlte na•-y-yanl. Tlte som11J.ings as matle 
by the 11arty were plotted and the re1:mlting charts were forwardeu to tlte Otli<'c. 

AR.,-istant Nes was aided in tltis section by l\Ir. E. B. Pleasants, and, during part of .July, by 
:\lr. "·· R French, who, 011 being assigned to another hyurographic party, was replaced by Mr. \Y. 
T. Blunt, of the Doston Institute of Technology. 

The gcnt·ral stati>"ltics of Lyurographic work done this year iu tlw Yicinit:y of ::-\cw York arc: 

::\Jiles run in sounding ...... _ ............... _ .............. -·- .......... , 280 
A11g·les measured ....... : ................... _..... . . . . . . . . . . . . . . . . . . . . . . '.!, 937 
Number of soundings ................................................... 10, 093 

During tlrn precc11ing wiuter As:::;istant Nes conducted a hydrogTapLic suryey in Pamlico 
Sonntl, rneution of which will be made under the head of Section n·. The steamer A_1·a.1Jo has been 
repaired, and is now on lier wa~· witli the party to resume work in tLat section. 

111 corniec1ion witl1 the pl1ysical survey of New York Harbor, it became Dl'cessar,y to retrace 
the water-front of Jersr:1 Cit' from Castle roint dowuward, so aR to inelmle -I.he extensive struc-,,. ~· . 
tures of the New Jersey Central Hailroad Company at Communipaw and the docks and quays at 
Hohoke11. A tl10rough resurn•y betwee11 these limits, made ht November, by .Assistant f[. L. 
"'!Jiting, shows extensin aud important cl1anges since tlie ,year 18()~). \Yithin tlie last four years, 
part of the western side of the harbor lrns been occupied b,\· smm• of Urn largest commercial <lepots 
of the country. 

Tl1e extension of whan·es along the water-front, between Commuuipaw and Castle Point, \ras 
intenuml to lie in conformity with harbor-lines established 011 the Nev• Jersey side of the channel. 
::\Ir. \Yhitit1g's recent sun·ey does not show that any special encroachments have been made on the 
cliannel-way, althoagh the ont€r faces of the piers are not as true iu alignment as it would be desir­
able or a<l'fantageous to haYe them. In round numbers, the area liere occupie.cl by solid :filling 
since 1869 amounts to about three hundred acres. Thirt,r-four wharves, many of them extensiye 
structures, have been bnilt w-ithin foar years, making now a linear frontage of' about five miles. 

Subassistant H. l\I. De \Vees was engaged in tbe surve~· near .Jersey City, urnler the direction 
of l\Ir. Whitiug. 

Of tlie artificial changes den•loped l>.Y this examiuation, the effects, if au.v, upon the general 
conditio11s under which the harbor exists, or local effects consequent npon the changes, will Le the 
subject of Lliscussion hereafter. 

8ur,uy of Radtan Rh•cr, R . .!.-This work, wliich had been <leferred, for reasons stated in my 
preceding report, was taken up b,y Assistant F. H. Gerdes at the end of Jul~-, and was completed 
on tlie 20tl1 of September. The snrn•y is represented by two plane-table sheets, one of which shows 
the Raritan valley and ri,·er, between Sayersville and New Brunswick; tbe otl1er contains details 
of the survey of the 8onth Ri\'er and Euglish Creek, which are navigable branches of the Raritan. 
At iuterrnls, while the field-work was in progress, the channels of the river and its principal 
!Jranclws were sounded, and the data thus gathered was plotted on a hydrograpliic sheet to which 
the :,;bore·line had been transf'errcd. 

Early in October, Assistant Gtmles proceeded to the Hackensack, and revised the snrvt>y of' 
that river between the railroad bridges, where considerable alterationR had recently been made in 
imprO\·erncuts. The soundings generally were made by Snbassistant 0. P. Dillawa;r, who con­
ducted also the plane-table work on the branches of the Uaritan, under the supervision of ARsist· 
ant Gerdes. ::\fr. \V. S. Boud was attached to the party as aid. Tides were obseryed at eight sta­
tions wLile soundings were in }lrogress. Twenty-six signals were erected by the party in the conrse 
of the season. The general statistics of the work are: 

Miles of shore-liue surveyed. . . . . . . . . . • • . . . . • . • . . . . . • . . . . . . • . . . • . . . . . . . . . . . :!3 
}1 iles of roads - r - • ... .. .. ... • .. .... - ~- .............. , ....... "' ....... ~ ... - ..... ~ • • • • • • .. ... • .. ... ..... - .:!(~ 

Area of topography (square miles). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
Sigaals determined in position . . . . . . . . . . . . . • . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 59 
Angles measured. . . . . . . • . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . 720 
Number of sonndings ......... : ...........•............................... 8, 367 
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The pal't._y engagctl iu this SNYiee was dischargPu on tllc Gth of Ko\·1·mlil'l. A:;~ixtauL ticnlcs 
then took up tlw com pntatious arnl other office-work pertaiuing to the opC'ratinns nf bis party. 
Snbassistant Dillawa;\-, who "·as employe!l d11ring the preceding wintr•r in R<'ctiou J L has b<·en 
assigned to sen ice ill Section Y J. -

Geodetic crmnfffion.-Iu :\fard1 J.1s1 Prof. (L J\f. Conk, iu bcLa1f uf the· Suk "'t>olo"i""l sm·n·v 
of :Sew Jersey, re<1uested that latitude an<l longitnLle migltr bt• tlt•tPnni11l't1 at,,,,poiu~< ~110 11 g: tu.c• 
boundary estaulishctl in 177-J lwtweeu that State autl Xcw Yol'k, so as to facilitate tlH• cn·1·1iou of 
additional monuments to mark tile <li\'ision-linc. The geographical pofiition of tl1c ea.~tt-rn e11 d or 
tile line, on tho west hank oftlie lludsou, was dPtr~l'lni11ed hy Coast Sut'\'L'Y ol1se1Tc·1·~ sen•rnl ,-earn 
rigo, but the western terminus on C;1rpenter':-; l'oiut, at the coufluc11<•(• of the Dc•laware wir'h tlH· 
XeYersink Hi.,er, was, until the pre>wnt season, known only by tl1t' appro:1:inrnte tkteruiin:1ti1•11 t1f 
tlle preceding century, when the boundary was tracetl. 

For lletenuiniug the longitude of Cnrpentt•1';-; Poiut, ~~''"istaui G. \Y. 1 >t·a11 urn1lc tl1e nsnal 
anaugenwnts. At his request, the \Yesteru l:'niou Telegraph l'crn1pauy. h,\- its suporiuteu<lent. l~en. 
Tllomas T. Eekert, placed oue of it:-; lines at the tli,;posal oi' tbe olisc1Tcrs. I'l'Of'. Joseph \\'iulock, 
director of the Cambridge Ousern1tory, co-operated by e:xehm1giJ1g 1·loek-sig·nals by tPlPgrnph 
during six nights "-ith ::\Ir. Edwin Smith, wbo was stationecl at Pon J en,is, near Carpe11 ter·s L'oint. 
The clock and iustrume11tal corrections at tlmt station were ascertained lly ~fr. 81llith, from ont· 
hundrecl and iifty-threP oliserYatious on tliirty-four zenith :mil circumpolar sta1,-, oh.q·n·ed ou 
tweh·e niglits with the JG-iuch trnusit, C. 8. Xo. 5: 

For latitude at-Port .Jer\'is, senmty obserYations \YPre n't:onh~tl, nsiug- s1'YPlltl'Pll pair,; u!' stal'~, 
on se\-en nights, with zeuitli telescove Xo. :!. 

Azimuth was determined with transit No. 5, hy oue hnudrctl nud JiH' oh~P1Tatiolls upou Po­
laris, at lower culmination, all(] ninet.Y-one upon 3:2 Camelopardalis, at i!S up1wr culminatiou, all 
being referred to a meridian-mark abont a mile aud a half from the stati011. Tl1e lwal'i11g of the 
8tate line was determint>d by careful llll'asurement of ihP, angle bet"·epn its dircetiou :11Hl tlw 
meridian· mark. 

Mnch fayored b.Y g;oml weather at this st.atioH, the desirctl sPriefl of obfien·ations were satisfac­
torily recorded between tlie :2Jth of .:\lay and the ::.!3<1 of Jmw. In these' are iuclntletl careful d<>tcr­
miuations of the maguetic elements. .:\fr. Smith obscn·ed on thre(! days for the mag·netic decli11a­
tiou. Two needles were nsetl i11 :u;cprtaiuiug tlrn dip; antl hori;r,outal nrnguetil' intt'llsity "'"" 
determi1wd, as mmal, hr recording the deflections and Yilmttion8 of a snspende d magiwt. 

J;ater in the season, the party of Assistant Dean was engaged ia tlic dc•tenninatiou of ;..:t•o­

graphical points in the interior, as will be stated more in detail u1Hkr tht! hNttl of Seetion YllJ. 
Rcconnaib·sance for tl'iangu lation, IIurlson Rirer to Lal.-e Clwmpla i11.-Ht>conuai,;;s:mee for tilt• 

connection of the RtuYe:- of Lake Cllamp1aiu with the tria11g11latio11 of' thP Iludsrm Hin°r, nPar 
Albany, was assigned to Assistant S. C. ,,kCorkk, after thl' eompktiou of 1't'n·i('C wl1id1 will he 
mentioned untler tlie head of Section IX. 

The line from Peo·y'.~ Park, in Massachusetts, to l'cllocc l'i11t. iu X1.'W Y \1 1• k, dl'tl'!lllinc<l in 
length b:y Assistant Blunt in 1860, was atloptcu as a base, and from tlii» a sd1t'nie was laid -0ut h~-
1\lr. l\1cCorkle to connect the primary triangulation of the coast with tlw .\tliromla-ek aml Grecu 
.:\fountain ranges, and from the height aud isolated character of tbe peaks to lw found in thco;e 
ranges the scheme admits of extern;;ion to tue houndary-liue, or e\-cn to the Saiut Lnn-c·ncc Hin°r, 
as well as of expansion eastward and westward- to proYide for fu tnrc uecessiti1•s. Tile le11g th or t ht' 
lines will vary from 18 to 70 miles, and the height of the stations aho•e tide from 700 to J,'.200 fppt 
Points for an inner or subordinate series of triangles were also selected, h,Y mean:-; of which a con­
nection can he effected with the triangulation and snrve;-.·of Lake Champlain. Tlle sche11w extend~ 
over the Yalleys of the 1\folrnwk and Fpper Ilndson, and includes the region allout Lake <:1•org(' 

and Schroon Lake. 
The report of Assistant :i\IcCorkle descrilles the general clrnracter of the statio11s or summits 

selected, whether woodou or bare, and the facilities now existing for reaclling tl1em. ln some cases 
mach labor will be required to clear the stations, and in others roads must he partially opened. 
The people of the eountr:.r traYersed iu the reconnaissance f<H'ored the operations of the party, antl 
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t !Je eitizeus of Hut.lautl vromise<l to opeu a road to Killington I'cak, th;· highe,-.;t station of tlw 
sel'ies, wllen a part.r might be readJ· to occupy it. 

Assistant JfcCorkle closell obser1atious in this SC'etioll at tlic PJJtl of Octolwr, arn1 ix 110'" 

1•11ga;.!ed in recou11a1s,;ance for triangulation ill Section YIJ. 
J'upography of L<1kc Champlain.-Progress ltas been made ill the 1ldailed sun·ey of the :sLore:s 

of Lake Champlain, b.\· a party ·working with two plane-talJles under tl1c direction of ,c\..s:;istant H. 
U·. Ogflcn. The uetails mapped betW£\8n the middle of ,Jul.~· and the middl(\ of October, are on four 
81teets, w!Jiclt gin• all the topographical features within a mile of tlle water-line on the west side of 
the lake from Hlufl' Point. southward to .Ton(',;':s Point, and i1Jclruli11g J'ort Kent, Port Dong1ass, 
Valcotff Island, an<l Y\'1llsboro' Point. On the east siuc of the lake, below Dudington, this surve.)· 
inelu<les the details ou tlrn eastern shorn of 8helburn Ba.1. The mouilt and part. of the course of 
Au Sable niw~r are represented on olle of the plane-table sheets, and ou all tlte contour of surface is 
indicatell in the usual wa;r by curves. Tlie general statistics are: 

:\files of shore-line traced. - ....... - - -. - . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.J 
:\files of roads ............................... - ..... - ............. - . - . . . . . . . . tiU 
l'IIik:-; of streams. - ........... - .•... - ..................... - ............... - . . 1!• 
.\rea of topograp!Jy (square mill•;;)...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 34 

E<lI'licr in the season this party was engaged iu a sur•-•\V whielt will be mentioned in detail 
under thfl llead of St>ction VI. .Assistant Ogden Las resumed field-work there, and Subassistant 
Antlrew Braid, who aillecl liim in work on the shorPs of L'llrn Cliamplain, has commenced hydro­
grnphic RCrYice with a pa.rty iu Tampa Day, Florida. 

Jlydrogmphy of Lakt> (}lwmplain.-Assistant Charles ,Jun ken reachP.d Alburg-, Vt., 011the1:.!th 
of .July, anu, faYored by the season, prosecutecl soundings in the nortbeast arm of J,ake Champlain 
until the 2-tth of September, when the hydrography was completecl as far as the Unite<l States 
honndary.line. The part smmderl iucludes J\Ic(~uam Bay antl Alhurg Passage from tlw north end 
of Rntler'.s Island, an<l also the lower end of Missisqnoi Bay. Below Blltler's Islaml the waters of 
the lake had been sounded in previous seasonH as far to the soathwmd as the Four Brothern. A 1. 
that limit the work was resumed this season by Snbassistant L. ll. \Yright, who Pxteu!led the 
11,rdrography to the Yieinity of Crown roint, essentially completing the lake llydrograph,r. Tlw 
uarrow channel south of Cro"Wn Point wiIJ be dcYclo1~d in anot!1er 8eason. 

During the tcmporar;r absence of Assistant Juuken, for sel'Yice in ail()ther part of the sPetio11, 
thl' opnations of his party were con<lucted by the aid, ~Ir. F. \Y. l{ing. Subas:si;,;taut \Vright 
11.~ed the steamer F11thomm·j nn<l was ai<letl hy )Lessrs. E. II. \V;p·i!lc awl \V. B. Prencb. 'l'he pn~­
,·iot1s occnpation of l\Ir. \Vright will be mentioned under the head of Section IX~ in whicb qnarte1· 
he i;,; now preparing to resume work for tlie coming winter and spring. A s,ruopsis of statistics 
returned by the two sounding-parties on La.kc Champlain, shows: 

Miles run in sounding .... - .......... - . - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1, :!.'.iG 
Angles measured ......... - ......... - .... - ......... - ... _........... . . . . . 10, 46ti 
Xurnber of soundings .......... _ ........................ _ .....•...... _ ... 52, 517 

After completing the records pertaining to the liydrogr:qihy of l,ake ( 'lrnmplain, 1\fr .• T1rnke11 
entered upon dnty as draughtsman, at tbe Office. 

~lfognetic Obserrations.-The stations at Burlington and Hutlaml, iu Ycnnont, and at Sau1l.v 
Hook and in Central Park, ht Xew York, where magnetic observations had previously been made, 
wel'e re-occupied in October and Xovembcr last, by Dr. T. C. Hilgm·rl, actiug under the irnmedhtte 
direction of Assistant ,J.B. Hilganl. 1.Iagnetic declination, dip, and iutensity, were determiue<l :-it 
each station by observations matle on three or more class. Obscn·ations for azimuth by tb.e sun 
wern also nrnde. The results are gh·en in Ap11endix No. Hi. 

Tidal obse;Tations.-Tl1C self-registering series at GoYernor's lslallll, in New York Harbor, Ims 
been continued as nsu;il hy Mr. It. T. Bassett, an experienced ollservm·. He also makes, as here­
tofore, occasional day observations, for comparison, with a box-gauge at Hamilton A venue ferry, 
Brooklyn. The observations at New York, as stated in previous reports, are the bases for surveys 
around and near the harbor, relating to docks, bridges, tunneh1, dikes, amt other structures, and it 
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is, the1·efore, desirable that all prospective ref1uiremeuts for such imvortaut uses ~11onld lie fully 
met. 

Another permanent station, at or nt'ar Sandy Ilook, would lJc adnrntilgcous for perfecting tLt• 
tidal sun·ey of the waters connected with New York liarlJor: and tlie Pstalilislrn1ent nl :1 !'dfr<'gis 
tering gauge for that purpose is ll!Hler consideration. 

fJuru.1J of Fire-Island Inlet <11t<l Gl'eat Bo11tlt Bay, Lo11r1 Island, Sew rorZ..-F<ll' dnt> lopiu g 
the marked changes which luwc been cat1seu iu this quarter by the action of tLe sea .• \.ssistant 
Charles Hosmer was detailed with a part.v, iu .J nne, to trace. the shore-lines, and in g'l·nern l to 
determine the alterations in co11to11r all(l depth at Fire-Island Inlet and in Great Soutli Hay. Fidtl 
operations were commenced early in .Tnl,1. The tifangnlatiou needful for the sLore-line snnP\­
rests upon two stations of Urn SUITP,Y made 80HH' years ag·o, afl(l point8 determined bJ· :\Ir. Il1;sm 1:1 

and bi:-; aid, l\Ir. RB. Palfrey, snfliee for including about fifteen miles east and west nf (;reat South 
Bay. lts nm'th sliore and iudentatious were surn•yed fro111 Conklin l'oiut to a statiou auout eh•n•u 
miles eastwaru. The topography iuelndes, also, sen•n milP8 of' tl1e westem part of Fite hland, 
both side111 of Fire-Island lnlet, awl tl1e h;lauds in its Yieinity. The inlet wa,.; so1nHlr>ll, and the bo<l,\ 
of the bay adjacent from Xicoll'.s J>oillt westward lo CouJ,lin Point. This snn·ey re8ts upon thirty· 
:seven points, 'l'"bich were determined by occnpyi11~ SPY<'llk('ll stations with tilt• tlH·odolitP. Tiu· 
plane-table and llydrographic statistie8 arf': 

Miles of shore-linf·, i11clmliug cn•(•ks .. _ ....... _ .. _ .... . 
'.\I iles of roads. ___ •.. _ ............. _ ... _ . . . ........ - ...... - .. . 
Area of topogrnpl1y (S<JlWl'e milt's' ........................ __ ........ _ ... _. l."1~ 

:\'file~ run in sounding· ...... ..... _ . . . ................ __ . _ . . . . . . . . .. . .. .. .. .. . .. . . . . :!~iJ 

"\ ngl(,8 mea::;ure1l. __ . _. _ ........... _ ....... _ ..... _ .. _ . . . . . . . . . . . . . . . . . . . l, ·lii.> 

Ca,;t,; of the lead .................. _ ... _ ...........•................. _ ... 38, J~:t 

A,.,sistan t llosmer discharg·t·d hi,; party iu this section at tl1e crnl of October, aml then resmut>d 
1lllty in Section Y, where lie lia<l lR•cn rngagPd in the prPCe(li11g wintel', as 1vill be mcutioned i11 
detail hereafter. 

8tation-marks.-'fhe periotlic i11s1wdi11u of statiou-marks of Hie coast triangulation at impor· 
t.ant loealitieis, with a ,-iew to their prcsern1tim1 for future uses~ has heeu coutirrne<l by Assi~tant 
John Farley. 

In the course of the summer, the stations Blvo111_riel17, iu ~cw ,lerse.Y; Tary and Jlontaul.-, 011 

Loug Island, and those on Slielter J.slan<l aud Gartliner'i; J.~laud, were identified, and new marks, mea,;-
11reme11ts, a11d descriptious were rnatle for their further security. The Rtatiuns at lJorto11·1; I'oinf, 
,lfattit1wk, a11d Friar's Jlcm7, on tlic t><oulh sllore of the :o;ountl, having lJcen located on the summit.-. 
of sand-hills, in onlcr to olJtaiu the elevation uecdfnl for obse1Ting across the som1tl \Yitli tJ11• 
theodolite, are lost, except for ordinary local !>UfYf',YS. Tlw sand-Llnnes have moYed on gradually 
to the west aud south, in tlie direction of the prevailing high winds, and the points \Yhicli were 
occupied by the theodolite now correspond in plac(' with the foot of the l1ills or tlnnes, lint 1111 

marks are left to show the exact positions of' the statio11,;. 
During the last tliirty-fiYe years, the sand-tlunes on l~oug lsla111l lul\'C mo>etl at the r:11'- or 

hetwee11 one aml two feet per annum. Of the station at .Friar's Jica(1, :\Ir. Farle,) reporh thai 
"the crest of' tlie hill for the space of seyeral acres has uc<'U lJlown away hy wi111ls to t11e tlPpt lt nl' 
30 or 40 feet, leaving a11 imme11se d1asm, au<1 Lkstroying, co11sequcntl,1·, f'Yt•ry trace of the origiaal 

mipect of the place.'~ 
Triangulation near Barncrr11t Uf1ht-!w11sl', X. ,7.-Tlic ohjcet of this work has hePJl stat<'ll ill 

Jll'<'Yious reports. Being 11early in the meridian of Undson HiYff, wlJid1 is tra \·ersetl hr a earcful 
triangulation as far north ns Troy, and 110t far from the chain of primary triangles wLieh pas~('s 
through the valley of the Del:tware, Barnegat has been uruught into geodetic corrncction \Yitll tlw 
lfltter, so as to fn;nish data for determining the pxact length of a considerable arr: (If the meridian. 
Suoassistant Ji'. ,V, Perkins took the field early in ,July, aud i11 t!Jc conrst• of tl1e season occnpied 
ti ve stations. At these, hy the measurement of horizontal angles, th(~ detaih•d su1Tey of the co~st 
of New ,Jersey was finally connected with the main triangulation, wl1id1 of nec('Rsit.,y in tui8 i-;cctinn 
passes southward- at some distance from the sea. 
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l\Ir. J. F. Pratt served efficiently as aitl in this party until the 1st of September, but, being 
then taken seriously ill, he was replaced by Mr. F. \V. Ring. 

The length of the triaugle sides determined by the party varies from ten to twenty ruile.-:. 
Ei;;ht points \\ere determiue(l by angular measurements, of -which the aggregate in the records is 
npwanl of t\Yo thousand. St1bassistaut l'erkins had been preyiously engaged in -work of which 
mention will be ma(1c lllll1er t!te head of Section YII. He is now o!l tuf' way to resume dnt.r or1 
the Gulf coast. 

Topography vet ween Barnegat Ligltt-Hollse and .i.lla11alta1cl;c11, X. J.-Early in July, Assistant.('. 
l\l. Bache resntned field-service in this section, haying been at the outset of the year engaged in 
tlnty wllid.1 will be mentioned under the heau of Section IY. ' 

.\Jlc1· tracing the coast-line to a point about eleven miles lJel!rn- HarnPgat Light, Assistant 
Bache mappeu the interior shore-line, the opposite sitle of the lmy and iulaml, the details generalls 
as far as the road wbieh runs parallel -with tlle coast uctween Barnegat and l\Taua.hawken. This 
senicc occnpiNl the main partJ· until the :!5th of October. A detached party meanwhile was 
engaged on tlie shores of :Mullica Ith-er "·ith a plane-table in charge of Subassistant II. 1\1. De 
'Vees. Thl' surYey of that Rtream was resumed at tlte mouth of Bass Hiver, to which the former 
plane-table work was carried by Assistant Bache, an<l was extended upnard to Green Bank. .Mr. 
De "-N~s iueluded also the vicinity of Port Republic, an<l all the grournl adjacent to the navigable 
part of )Jullica Hh·er, which, within the limits of his sun-ey, has a depth of about seven feet. 

Sulrnssistaut II. \V. Bache was attached to the party, aa11 worJ,(•a lwtween ;\fanahawken m1.l 
nameg-at. Tim statistics of this season in tlle section are: 

::\lilesofsbore-lincsurnyed ....... --·········-··-···- ---···· --------- -·-- 210 
:\Iiles of roads • - .. - ....•... __ .....•... _ ............ _.... . . . . . . . __ •........ 10:.! 

Area of topography (square miles) .. _ ... _ .......• _ .......... _..... . . . . . . . . . . 70} 
ThiB 1>arty was employed during the preceding wiuter in duty which will be described under 

the head of Section IY. Assistant Bache is now preparing to take the field for B<•n·ice in Section 
III. 

IIg(frogrnpliy of Little rJur; Jlaruor1 K. J . .:-1'he <lerniopment of Little J,;gg Harhor by sour11l­
ings was resumed in the rui<ldlc of July, b.r a party under the charge of Subassistaut \Y .• T. 
Vinal, with the s<'hooner Bailey. At all favorable intervals of weather wo1k was steadily pro8e 
cute1l until the 5th of ~oYemher, at whi~h date the detailed hydrograpliy had been extc>nded nortli 
ward a11d eastward from Little Egg Barbor entrauce to within a few mile.-,; of Barnegat. Furtl1er 
1u·ogTP~8 ill that directio11 \1eiug in1practicahle, by reason of the se\-erity of the we~itber, tlte worJ;: 
was 1liseoutinued for the season, it being e\·iLlent that the outstancling hy<lrography could be more 
reatlily completed lly passing the Ycsscl throu~h Barnegat Inlet in a future season. The work done 
hy tllc part~· is cont innons with tlrnt reportl.'il la.'lt :>ear. ~\ snmmarJ- of tlic• acld ition:.1 l llydrograpl1y 
is appemle11: 

Miles run in sounding· ....... _ . _ . • . . . . . . . . . . . ................•. _ ....•.... _ ,';JO 
.\nglcs measun»d •. _ .......... _ ...... _ ..•..•....... __ ..................•. 3,537 
I 'a;.;t.s of tllc lead ... _ .. - . - ........•....•. - .................. - .•.•.......• 67,270 

:l\Ir. ~l. ,l. Evaus scr.-ed as aid in this party, an<l )Ir. G. A. Morrison was detailed from tlJ.e 
Office for temporary tluty \Yhile the soundings were in progress. Thirty-six signals were erected b:r 
the party, and a la1·ge number of ol~jects were determined in position, to insure accnrac,y in plotting 
the soundings. 

The previous serYice of this party will be mentioned nuder the head of Section Y, to which 
8nhassistant Yinal is about to return for hyllrographie duty, which will occupy his part.y tlnri11g 
tbe present winter and ensuing i;pring:. 

llydrogra1il1y at Xcu: Ca.~tle, l>el.-B;:• mcaus of large ice-breaking steamers, maiuta.iucd h.r the 
Oeuernl GoYernment, the liarlJor of New Castle has in former year;;; afforded refuge to vessels 
that wonl<l othctwise ha Ye been cnt through in the waters of the Delaware by floating ice. Of late 
;rears, howe...-er, the shoaling of the harbor has made the use of the full complement of ice-l)reakcrs 
impmcticable. The depth of fifteen feet between the wharves at Harmony street and Delaware 
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street in the J-ear 1828, was represented by only six feet in 1841, and the sarue placP is no\\- hare at 
low water. 

Late in l\fay, whe11 tl1e town authorities had under cornsideration the exten,_;inn of' qnan; into 
UC('pcr water, tbc aid of the Coast Surn•y wm; rP•Juested, for determining sncli limit auil dire«:tiou in 
wharf-lines as might best preserve the depth required Ly shipping at New Castle. 

Assistant C:!Jarles .Junkeu, uucler my direction, in ,June, tratwd the sliore-li11t· of t,li!• D(•laware 
Hiver, adjacent to the town, and made upwards of three thousand ROUIHlings. Tlteiie \Yen' plotted 
at once, and a copy of the resulting charL was furnished to the authorities. 

In An gust, Assistant Henry Mitchell, accompanied uy l\f 1·. J nu ken, Yi:-dtl,1! >""-Cast ll' a11d made 
careful observation with reference to the proper limit in wharfage. Tlw n•snlts, in rite fol'm of a 
chart showing the desired wharf-line, and a report descripti,-e of the conditious Iwltl in vit''' in itt.; 
selection,· were transmitted, early in September, to Jolrn II. nollup~·, esq., chairman of the town 
commissioners. 

Through the courtesy of Colo11t•l Knrtz, of the TJ11ite1l State!' Engineers, who ha(1 <·harg'l· of 
Gm-ernment works iu tlw Delaware, '.\le8srs. l\1itelie11 a11d ,Juuken wt>re 1nrnil'lH•1l with 111aB11,;cript 
clrart1,; slio1,·iiig tlie condition of New Castll! Harbor iu the y<'ar J.-;o,'), in H-i:!'i, in l .'tr;, aw! tn l'i;i:!. 
ThPS<', with the two C:oa8t Sun·e~- cl1arts of the liarbor, gan• a good pl1ysieal hil'tory of tlii' pbH,P 
for a period of nearly se,-en t,y ~-ears. 

The first piers, built in 1805, now lie within the occupied frontage of tl1e to'i>n. Tlif' extt'nsion 
in 1827, of Elbow pfrr awl Junction pier outward from the wharf-front proYi11g l!l.Jurious, parts 
of them were remoYml by the Go\·ernmeut officeri;; in 1835, silwe. which time, a ltl10ngl1 tile watl•r again 
deepened, the original depth l1a8 not Ileen regained. Piers f'nhseqnm1tly lmilt on tlrn vl:rn i11tro­
dnced by Major Delatielll, in 1837, aml intended to secure proLection without c~eating· :my shoals, 
will, when the l\ystem is complete, gi~·e a harbor of refuge, with ample dt•ptb for i<hipping, at Se"­
Castle. 111 recPut ,Ye:u·I', however, the decrease in depth of water w:t,~ plainly '1ue to tJH, CJ'l'(~tio1I of 
a coal-wlunf GDO feet long, which rm~ject8 far out intn thf' Rtream. 1'1Ie Rtructure, lJy tl1rowi11g the 
water-front and part of the harbor into tlie dm11l augle of wan•s alll1 eurren t.s, mo1·et1 t lie low-watt'r 
line, at an average, fifty foet farther from the town, an1l at one plac8, a8 mncb a~ two h111ulrP1l antl 
fifty feet, 'at tlte same time <lecreasiugtlw depth at many points b,\· fin' ft'et; arnl at some tlw eon­
sequcnt decrease in de11th was found to be as much as <'ight feet. Tlic t'fi'ect of tlw coal-1vharf wa:;; 
to disturb the equilibrium of the ebb and flood currents which tr:wersetl the nrnrginal tfab-i of this 
part of the Delaware River, but the wharf served also to catch all mud wl!icli the natural ill tercliar1ge 
of' (lllrrents set in mot.ion. 

Careful e~ai~ination proved, howe,·er, that the wharf migl1t h:n-e extendt•d 400 feet from the 
shore, without producing the injury which waR caused by making it mw feet long; arnl that the re­
moyal now of 290 feet from tbe outer enll of the wharf would not, all of it, he of equal ,-.due iI1 the 
restoration of the former good depth of water. A quay-line was tlrnrt>fore r~eommemled restricting 
the extension of ordinary wharves, and suggesting the remoYal of mo feet of the onter extrernit~- ot' 
tbe coal-wharf. 

Slwre-line survey of Schuylkill Rit'er, Pennsyfoania.-After closing work for tlte seasun on Hie sltorc:s 
of Lake CI1amplain, and before 1woceediI1g to Section VJ, where Lis party is now engaged, ARsista11t 
H. G. Ogden traceu the shore-lines of the Schn;rlkill Ui\·er from its mouth, at Leag1w Islantl, and 
upward as far as Fairmount, at Pliiladelpbia. :Mr. R. B. Palfrey ai11ed i11 this 8nrvey. Tlw strPtl'.11 
of river is represented on two sheets, which show an aggregate of nearly nine miles of wharf-line 
in a total shore-line of about thirty-one miles. In general the leree-liues were taken tl.S tlio watPr­
limits, Mr. Ogden observing that the grass at high tide was in water, at some places, >wn•ral fr'f't 
deep. 

This work was closed on the 27th of No\·emhcr. After sending the results to the Offie0, Assist­
ant Ogden proceeded to Section VI. l\Ir. Palfrey, at the same time,joiued a field pllrty i11 f'l'etion 

IV. 
H. Ex. 133--4 
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SECTION III. 

_,.\.1'LANT1C COAST AND BAYS OF l\IARYL.AND .AND VIRGlNlA, INCLUD11W SEA-PORTS A~D RIVERS. 
(SKETCH No. 6,) 

'Triang1tlatio11, Hampton Roads, and vicinity, Vir9inia.-The 1wsition of tbe light-house on Thimble 
Hboals, i11si1lc of Chesapeake eutrauce, aml of others built on the Elizabeth lUYer subsequent to 
the original sun-ey of the approaches to Norfolk, not liaYiug been determined, Assistant J. ""''. 
Donn was directed to corrncct Hie light-houses on Thimble Slwal, Cnmt•y lslaJHJ, Lambert Point, 
mul that at tlle naYal hospital with the triangulation executeu in preYious years. This duty was 
in progress at the date of my last annual report. The work consisted in measuring a mi1uber of 
i1relirni11my triangles stal'tiug from bases supplied by the old triangulation. 

Stations occupied .....•......... _.................................... . . . . . . 10 
A11gles measureu ._. . ..•...............•................................... 320 

In tlic report of Assistrwt Donn it is mentioned that the 11oints determined, in addition to the 
ligl1t-llouses, were in such positions as to lle of service to the hydrographic party of Acting l\fastcr 
Platt, U. S. N., who was then engaged in sounding the waters of Elizabeth Ri,·er. 

i!:flwre-linc survey of Bli;;abctlt River, Yir9i11ia.-A fter determining }JUiuts in the \'ici11it.r with the 
tlieodolite, .A.ssistant Donn made a shore-line stu\•ey of the Elizaheth H.in•r and its principal 
braucltes. \Yith a separate plane-table party, the aiu, J\fr. I<'. C. Donn, rnapped the eastl'rn branch 
atHl 'l'amicr's Creek, while work was in progTess by the main party on the southern and \Yestern 
tributaries. Assistant Donn traced anew theentire water-front of the cities of Norfolk and Ports­
mouth, and as the shore.Hue sun·ey ad,·aneed, furnished points for tlle llyllrography. Tue shore­
line sur\'ey was completed b,y the 20th of Ji'ebruar~·, when the party took up work on the James 
Rirnr. This winter a party will be detailed to fill in the topographical details for tlle chart of 
Elizabeth Bivcr. Assistant Donn and his aid traced 131' miles of sl10re-liue and mapped six 
square miles of area. 

Hyr11·09raph.1J of Elizabeth Bfrcr, rirginia.-For this work Actiug l\faste.r :::tobcrt Platt, U. S. N., 
Assistant Uoast Snrnw, with his party in -the steamer Bibb, put up signals in September, 187:!, 
and detcrmiued positions snfticicnt for the adjustment of soundings 111a1ltl i11 the follmri11g moutl1. 
St1Lsequently otbcr points au<l tlte entire shore-line were supplied by Assistant Douu, ali already 
i::;tate<l. Of two hydrographic slice ts proj cctcd by Acting Master Platt to join at the naYal hos­
pital, one on a large scale reprcR1.mts Norfolk Harbor, including the navy-yard. The other sheet 
takes in tl1e channel between the uaval hospital and Sewall's Point. Auditional sheets, filled in 
the course of the spriug and summer, represent the branches and tributaries of Elizabeth Uiver. 
'l'l1e chart of soundings with accurate shore-line is now complete, leaving the topographical details 
adjaoout to the water-line to be mapped by a party which is now on the way for that service. 

1\lr. J.B. Adamson served as aid 1n the bydrographic party. 
As stated in my report of last year this service was assigned to Acting l\Iaster Platt !Jccause 

the steamer Hi/Jb was no longer a\·ai1able for duty in off-shore soundings. That oftlcer has trans­
ferred bis party fo the steamer .A. D. Bache, and will be engaged dul'ing the prcsellt winter in ile· 
veloping th<l hydrograpby of the Gnlf coast in Section VI. 

'l'be statistics of work in the hsdrogra1>hy of Elizabeth Iti\·er are: 
Miles run in sounding .......................................... , .. . . .. . . 6:38 
Angles measured .... : . _ .. _ ....... _ .............. _ ................ : . . . . . . 5, 'J(i~) 
Number of soundings ........••.... _ ....•.......... _ . _ .. __ .... _. . . . . . . . . . 51, 101 

Topography and hydrouraphy of James River, Virginia.-In March, Assistant Donn resumed the 
detailed survey of the James River, with a party in the schooner Scoresby. Field-work was join<'tl 
at 1Yarwick Hiver, (Sketch No. 6,)'to which point the survey had been advanced in ... the previous 
year. After completing the plane-table and hydrographic details about \Varwick River, the work 
llas continued through Burwell's Bay aud up to .Jamestown Island. All the tidal estuaries of' the 
main river are included in this survey, as well as tbe usual margin of topography au<l carefol 
soundings. In two seasons; the last closing at the end of May, Assistant Donn has adYanced the 
final survey of the James l{iver a distance of thirty.five miles above Newport News; 
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Tue following statistics pertain to the operations of the present season : 

l\lilei-:; of sllore-line surv<'yed.... .. . . . . . . . . . . . . . . . . . . . . . .• . . . . . . . . . . .. . . . • 110 
~fi1es of roads . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . 119 
::\liles of streams, not tidal ......................... ___ . . . . . . . . . . . . . . . . . . . n:-; 
Area of topography (square miles) .................. _ ....... ___ .... _ .. __ . no 
Miles run in sounding. . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • . 4.'i 4 
Angles measured.. . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 2i"i0 
Nu m lJer of soundings . . . . • • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . • • • . 23, U~l 

Mr. Donn noticed tllat in eonseq11ence of some cllanges, probably uunsual iu the condition of 
James River dnring winter, all the buo,ys from point of Shoal light-house to Swan l'oint had lwen 
forced out of their position~. 

During the summer this party was engaged in Section I, and is now about to resume fiehl­
work at Jamestown Island. Mr. F. C. Donn served as aid acceptably throughout the year. 

Tidal observations.~At Fortress Monroe, the self-registering gauge, which lmu been removed 
from its old position, on account of the destruction of the wharf, and placed in a new building of 
the Quartermaster's Department, in accordance with GeneralBarry's orders, worked iJadly on account 
of tlie frequent sto1)pages of its pendulum-clock b~- the jars of steamers iu striking the wharf. lt 
was therefore deemcll best to substitute a gauge of the new form, furnished with duplicate eylintler, 
reading apparatus, &c., anu having a clock with a balance instead of pendulum. This has been 
working only a short time, lmt seems to promh;e well for preserving the series of oh~mrvatious at 
this important station. 

Atlmitic Coast Pilot.-The work of compiling saili11g-direction11 for the Atlantic coast, and their 
verification, was continued during the season by Assistant .T. S. Bradford. In the schooner Pali· 
muus he proceeded, in November, 1873, to examine Chesapeake Bay and its tributary rh·ers. The 
unusual se\"'erity of the winter very much retarded the progress of tlie work, the vessel being at 
one time held fast by ice in the harbor of Norfolk. Good progress was, however, made, antl final 
sailing-directions l1ave been prepared for tlw hay itself, aml for entering the J<.::lizabctll, Nanscmoml, 
James, York, Piankatank, Rappahannock, Potomac, ,,~est, South, Severn, and i\fagotl1y Rivers, on 
the west side of the bay. On the east side of the bay, the examinations include Tangier and Poco­
moke Sounds, aml the A1111emessex:, ~lanokin, \Yicomico, Nanticoke, Little Choptauk, Sassafra~, 
and Elk Rivers. Sailing-directions for all the channels of the Patapsco up to Baltimore were also 
prepared. 

In addition to thh~ work, 1\fr. Bratlfonl made complete sur>e,\·8 of Cherry-stone hi kt, and 01<1 
Plantation Creek, connecting the :;;urn•y of these streams with that of tlie adjacent shores of the 
bay, antl developing im1wrt-aut changes in the channels, cammd by the w::t>;hing away of the Chesa­
peake shores in th1it vicinity. 1Vork was closed for the season about the mi11.c1le of .June. On the 
3ll of July tlle Palinurus left Baltimore for service on the coast of l\faine, mention of wl1ich has 
been made under the head of Section I. 

·Magnetic observations.-The series of obser\"'ations made yearly, since 18G6, for ueLerrniniag the 
magnetic declination, dip, arnl horizontal intensity at the station on Capitol Hill, wa.s repeated in 
June of the present year by Assistant Charles A. Schott, chief of the computing di\·ision in Uw 
Coast Survey Office. Some years having elapsed since local observations were discussed, ::\Ir. 8cl.10tt 
renewed investigation with a view of developing the secular changes by including data not. attai11-
a1Jle until now, antl even now not as far adYanced in the series as couhl be desirecl. The resultR 
show tliat the magnetic declination in the District of Columbia. will probably continue to increase> 
for some years. Loca,I disturbances there are known to be considerable. 

Reconnaissance fQr tria11gu7ation in lrla.t-ylan<1, West Yfrginia, and Pennsylmnia.-In pnnmanr·p 
of instructions, .Assista.nt A. T. Mosman, after completing the astronomical work assigned to him in 
Section IV proceeded to 1-Vincbester, Va., and resumed reconnaissance for the geodetic comrnctfon 
where it w~s suspcmled in November, 1872. He was employed on this duty during Jnn'~ an<l .lnl.'·, 
and from September 3 to November 8. The month of August was passed in Section VII i11 assist­
ing in the remeasurement of the Atlant~1 Base, under the charge of Assi11fa111t C. 0. Boutelle. 

'l'he reconnaissance extended o\·er tlte country 1,ring between Cumberland, Oaklanrl, :u11l 
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Ul1eat River on the south, and Bedford and Hillsborough, Pa., to the north. Toward the close of the 
seasou a partial reconnaissance mis made to the ridges, and facilities f'orcarrying on the work from 
Ililli;;borough to the Ohio Ri\·er. The scheme so far laid out extends from Harper'i> Ferry to the vicinity 
of \Va;vneslJorongh, Pa., and consists mainly of quadrilaterals, the lines varying in length from fifteen 
to sixty-five miles. It was intended that the scheme should follow the thirty-ninth parallel, but, 
although the mountain-ranges on that liue are somewhat the highest, the examination of the pre­
Yious seas011 showed that the restriction waR impracticable. In consequence the scheme was laid out 
between the thirty-ninth and fortieth parallels, and bas been continued to the westward within those-, 
limits. Assistant l\Iosman spent June and Jul.Yin a thorough examination of the mountains between 
Cumberland, Md., and Bedford, 1•a., on the east, and of those between Morgan town, in West Virginia, 
and Mount Pleasant, Pa., on the west. This region is unfavorable for long lines of sight, the moun­
tain-chains being onl.r four or five miles apart, all, moreover, running nearly parallel in a northeast 
and southwest direction, with no prominent peaks, and all are beayily wooded on their summit.;;, 

On the return of Assistant Mosman from Georgia, the country, as far south as Oakland, was 
examined in the hope of finding longer lines~and better-shaped triangles by bending the chain more 
to the southward. The tract around Oakland, and westward to the Cheat River, was found utterly 
impracticable for the triangulation, for although very high, Oakland being 2,700 feet above the 
sea, it is a glade country filled with mountains of moderate elevation, and all heavily wooded. No 
prominent peaks there afford a view, in any direction, of more than ten or fifteen miles. 

A recouuaissancc was also made of the Laurel Mountains, north of the Cheat River, the most 
westerly range of the Alleghanies, but with no success, except so far as to make available the gap 
where the Yougl1iogeny breaks through the range, for connecting Ragged l\:louutaiu with the liills 
iu the valley of the Monongahela. 

Between the western line of the scheme reported and the Ohio River t11e country is one vast 
plateau, in which the streams have cut deep channels, so that the range of bills are nearly of the 
same lJeight, and consequently are very unfavorable for loug lines, in triangulation. 

Assistant Mosman found the work very laborious. The only means of transportation was by 
wagon and horseback over a region whicli bad few roads and most of them rough, and in which 
many of the summits were heavily wooded, so that, to a.void the expense of cutting lines of sight, 
the view an<l the approximate angles could only be obtained by climuing treeA. His preyious oc­
cupation will be stated. uudcr the bead of Sectiou IV. 

SECTION IV. 

ATLANTIC COA:O:T AND SoVNOi'\ OF NOHTH CAROLINA, INCLUDIKG SEAPORTS Al\IJ RIVEHS. (SKt:TcH 
No. 7.) 

Latitude and magnetic element~.-At the end of March, Assistant A. T. Mosman commenced a 
series of observations for latitude, at a station near the north end of Knott's Islaud, Ya. Owing 
to the prevalt'nce of clolllly weat.11er, the series desired was not completed until the 21st of April, 
when the party returned to Norfolk and was transferred to the mountain region for Teconnaissance, 
as suit.ell under t.he head of Section III. 

The magnetic elements were determined at Knott's Island while observations for latitude 
were in progress. The records anil field computations pertaining to this work were received at the 
office ertrl.v in May. Teu 11ights were employed for the determination of latitu<le, an<l the usual 
number in ascertaining the magnetic declination, dip, and intensity. Similar observations were. 
rooorde<l by Mr. Moisman at another station.in this section, as will be stated presently, and also at 
a station in Section V. 

Triang-ula.tion, Currituck Sound, Virginia and North Carol'ina.-In view of tbe importance of the 
connection lJetweeu the primary triangulation of the Chesapeake Ba,y an<l the Bodies' Island Ilase, 
const1tnting a part of the am of the meri<lian from Principio to Ocracoke light-house, it was deemed 
advisable to continue the scheme of verification commeuced by Assistant Richard D. Cutts in 1869 
and described iu my report for that year. .Accordingly, instructions were issued to Assistant R. 
E. Halter to take up the work wbere it was left off and to obtain another comparison of distance 
and direction farther to the southward. 
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~.\ssistant Halter reacheu Norfolk :wd organized hi,; party early in January, hut o""ing to ice 
and bad weather did not get into camp and fairly ready for work until the latter part of tlte month. 
Starting from the triangle side, C<(ffl'e Point-Three Sisters, shown on Sketch Ku. u, tht• triangula­
tion was extended down the sound, by a series of quadrilaterals, to Thoronglifare Sta.tion. where 
second junction was cffoctcd with the old work. The results of the comparison;; were entin·h satis-
factory. • 

The progress of the work was greatly interfered with, throngbont February, hy tlic unusu:illy 
cold and stormy character of the weather. Th.e operation was completed and the 1iarty lH·ok\•11 np 
by the middle of July. 'l'he following are the statistics of the work: 

Signals en;icte1l ...................... _ . ___ ..... _ .. _ •........ _ . _ ......... _ 14 

Statio11s occupied .....•........•.... _ .... _ ......•..•..... , . . . . . . . . . . ... _ 11 
Angular measurements ................................•••................ 3, !l//-; 

Assistant Halter was aided in the field by ::\Ir. C. L. Gardner, who erecte1l nearly all the signals 
and duplicated the recortls. 

During the winter ancl ensuing spring, this part..r will Le engaged on the shores of Pamplico 
Sound. 

Hatteras Slwals.-On a shoal spot, the existence of which w-as generally unknown until it was 
de,·elopetl by Acting l\faster lfobert Platt, .Assistant Coast Survey, in bis thorough survey of tlw 
clangers to navigation in passing Cape Hatteras, the steamship Genernl Sedg1cick struck, iu ::\lmd1 
last, while on a voyage to New Orleans. The official uotice of the accideut was accompaniell with 
notes of the estimated position of the Tessel, consist.en t with the supposition that the lump in 
question had not been traversed hy either of the many sounding.Jines run by the party of Acting 
Ma'!ter Platt. In c011sequ n the steaml'r E1idem,or was temporarily assigned to his commm1tl, 
and, with that vessel, in l\Iay, be subjected his previous somu1ing>1 to the severest test in the reported 
vicinity of the shoal. An obsen·er with a theodolite was sent to Cape Hatteras light-house, and 
flags werr- placed at the outer slough buoys, both of which, having somewhat shifted, were carefully 
determined in position. The En<learnr, then moYing into the supposed posit-ion of the shoal Jnmp 
on which the General Sedgwick bad struck, fo"und ele\·en and twelve fathoms. At the same time an 
obsener, statioue<l b;y Acting l\Iaster Pl:ttt at the mast-head, bad in view that small shoal aud otlrnr 
spots of bruken grouucl known by de,·elop1mmt.s in the pnwious survey. The result of this pxami­
nation is gratif'yiug, as it fully confirms the confidence felt in accepting as final the chart completecl 
last year by Acting Master Platt to sl10w the dangers in the vicinity of the Hatteras 8l10:~IR. 

Latitude.-01.>servations for determining latitude were repeated by Assistaut J\loflmau at two 
stations 011 Portsmouth Island, N. C., between the middle of Fel.Jrmtry and the middle of Jfarch, 
The stations are distant from each other rather more than half a mile, an<l both are connected with 
the base line of the triangulation of Pamplico Sound. Eight nights were employed b.;· the party 
at one station and six: uights at the other, with t,hc zenith telescope No. 2. The micrometer val11e 
was carefully determined in tbe usual way. 

Mr. Mosman had been preyiously engaged in astronomical duty, as will be stated untler the 
head of Section '\'. 

Triangulation of Pamplico Sound, Xorth Carolina.-The triaugulatiou of Pamplico Sounu has hem1 
continued without intermission since the <late of my last annual report. lu pursuance of instruc­
tions, Assistant Q. A.. Fairfield organizetl his rarty early in December, 1872, aud remained in the field 
during the summer and fall months. He is still at work, and will prosecute the triangulation 
during the coming wint€r an<l spring. This com·se was deemed auvisable in orde1· to a \'oid loss h,\' 

using, as soon as pm~siule after their construction, the high tripods and signals <'rected for obi>erYiug­
across the sound. 'Vith a single exception, the party has so far escaped sickness. 

The progress of the work was consiuerahly delayed by the difficulty in obtaining lumbrr, a11d 
the coal required for the steamer Hitelicock, which is in~ service for tl1Q_ transportation arnl 
accommodation <Yf the party, and b,y the long clistances which it was necessary to run for coal and 
provisions. 

Foor sets of primary tripods and scaffoldR were erected, one at each of the stations of Hog 
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Island, Egg Sl10al, Gulf Island, and Long Shoal Point, ranging in height from 51 to tm feet. On 
each of these tripods high poles were set up and secured, to be observed upon as signals. The tin 
conu on the top of t11e pole at Long Shoal Point was 111 feet abo,·e tlie ground. At Hog Islaml 
the pole was a hollow tin tube, secured by three sets of wire guys. This stood until June 17, wheu 
a very violent squall crm;hed the tube and the pole fell. Iron vi.pe was thereafter substituted fo1· 
the tin tubes, and so far with entire success. Tue structures at the statfons are believed to be now 
so firml;y erected as to be able to withstand tbe most violent gales to which thp, souml is subject. 
It will be readily understood that on tLe character and permanency of the high tripods, scaffolds ' 
and signals much depends in the triangulation of so wide an expanse of water as Pamplico Sound, 
the shores of which are rarely more than two or three feet abo,·e high-water mark. Several of tlie 
triangle sideR exceed twenty miles in length. . 

The observations at the primary stations, Swan Quartm·, Royal Shoal, and Ocracoke light-ltouse, 
have been com11Ieted, and those required at Egg Shoal nearly so. 

The seconuary triangulation as far eastward as Bluff Point has been finished. In the execu­
tion of this work tripods and scaffolds were erecteu to enable tlie observer to overlook the high 
grass of the marshes o•er which the lines passed. 

Assistant Fairfield mentions with commenclation the services 1·endered by his two aids, Messrs. 
B. A. Colonna and W. B. Fairfield. The former erected all the tripods, aml during the temporary 
absence of Mr. Fairfield in June, occupied Bluff Point antl made part of tlie observations needeu 
at S;rnu Quarter and Hoyal Sl10al Stations. The statistics for the year are as follows: 

Signals erected ............................................. - . . . . . • . . . . . . 19 
Stations occupied ............•....... _ ..................... - . . . . . . . . . . . . . 10 
Angles 1neasured _ . • . . . . . . . . . . • • . . . . . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . • • . . . . 78 
Points determined . . . . . • . . . • • . . . . . • . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . • • . . . . lG 
Single observations ......•.....•....••...•........•.....•.....••...•...... 3, 470 

Topography of the Pungo Rii•er, North Oarolina.-On the 12th of December, 1872, Assistant F. 'W. 
Dorr again took cllarge of the Hetzel, a worn-out steamer, w1ticl1, as a hulk, has been some time nRed 
for quarters in the field operations of this section. His plane-table pa,rty was organized at \Yashing­
tou, N. C., and started for Pungo River, in the old vessel, on the 6th of January, the excessive colll 
of the preceding month having frozen the Pamplico from shore to shore. Head wiuds and storms 
kept the Hetzel a week on her short passage, but by the middle of January the survry was resumed 
in the upper part of Pungo Hiver. Assistant Dorr ha<l predousl,y mapped the shores of the 
rh·er aK high up as the mouth of Pungo Creek and Duran':; Point. From tho8e points, i11 going 
uorthwanl, he traced the shore-lines of the large, branching tributaries known as Pnngo Ore!'k 
au<l Pantego Creek, and many smaller streams. The numerous roalls wliich tr:werse the Yicinity, 
aud all natural feature8 near the shores of the Puugo, were im~luded in the snn·e:y. A snmnmry 
of statistics on the plane-table sheet shows: 

Miles of shore-line surveyed ................. - - ........ - - . . . . . . . . . . . . . . . . . . . 138 
Miles of streams •... " ...•............... _ ......... - . - ...... - . _ ......... __ . 2(19 
J'v1iles of roails . . . . . . . . . . . . . . . • • • . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . • 202 
Area, including river (square miles)................ . • • . . . . . . . . . . • . . . . . . . . • . 110 

Assistant Dorr was effici~ntly aid.ed in this work by Mr. \V. E. l\IcCiintock. Under the hea(l of 
Section I, mention has been matle of the snbser1uent operations of the party. 

The survey of the Pnngo River wa.<1 completed at the end of April. Early iu May the revenue­
cutter Sle1'e1U1, Capt. C. A. AblJey, to whom the survey is indebted for many acts of courtesy and 
assistance, took the Hetzel in tow, and, as desired, left the hulk at Edenton, where it will be avail· 
able for the use of a party in the survey of Chowan River during the present winter. Before leav. 
ing the section in May, Mr. Dorr made a reconnaissance of the lower part of that ri>er in order to 
facilitate the prospecti'te operations. 

Hydrograpliy of Pamplico Sound,Nortli Carolina.-With tbe steamer Arago, the party of Assistant 
F. F. Nes started on the 7th of December, 1872, to resume the hydrography of Pamplico Sound, but, 
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in passing from Baltimore southward, by the line of inland navigation, tbe ns"el was frozen up in 
Currituck Souml. Continued EeYerit;v of weather in Januaryopposetl theexpeetC"d progn•ss, bntRig­
nals were set up an\l (letermiuecl in position, and smrncliugs were resumeil h,v th(e mi11<11e of tllat month. 
Tile work done is contair1e1l 011 three l1ydrol!;raphic sheets, one of which den•lopfi tllt> w:tters of 
Croatan Snuud as far up as Croatan Light. Another shows tl10 bydrography of the lower part of 
Uoauoke Souua. Ou the third sheet the h;ydrography of Pamplico Sound was continued from Long 
Shoal Light, nol'th war1l, to a junction witll soundings made a11d plotted ou tlrn two precedi11 g slH•ets 

In reference to Croatau Souull, Assistant Ses reports: "I fouud that offl:>ork Point tl.J.erP was 
a hulk near tl1e chaunel, iu uine feet water, with Jes;; than three feet on the lmlk; aml t_hat others, 
s1wen in all, filled wW1 stoue au!l sunk iluriug the wctr, rem aiu as they were then place11. Ou tlwsc 
the cleptll of water is now from two and a half to seven feet. Tlle positions of all were aeenrately 
determinCll, and soundiugs on arnl around them were carefoll,v made and reconle<U' 

Finding noticeaule chan~es iu the Yieinity of the Hoanoke Marshes, l\Ir. Nt•s erected sig1rnls au<? 
carefully traced the shore-lines. Jackson !Hlaml, formerly known, bas l:ieen entirels washe1l away. 

Sah:issist,111t C. P. Dillawas was attachell to this party, antl :\I.r. E. B. Pleasant se1Tetl m; ai11. 
All the buo:rs, twelYe in munlJcr, within the working limits, were determiuell iu po1<itim1 mid 

marked ou the chart. The tides were reeorded at three sta tious between the middle of UecP1H l>L·r 
and the 111itldle of .l\lar. Ot!Ier statistics of t!Ie work iuclude: 

l\liles run in Ronntliug j ... - - ........................ ~ ..................................... _.... • .. .. S~:J 

Angles measurecl. _ •.... - . - .. - - - . - ..... _ ........ - ........ - ...... _ ... _ . . . . 5, :304 
Number of sonmlings ...... - . - . ,. .............. _ ......................... 46, 78.J 

.Assistant Nes was e:nplo:yetl in Section II, during the summer, \)at i:s again engaged in pros 
ec11ti11g the liyt1rogrnpl1y of Pamplico Sound. 

T.>pogr,iphy of Core Smnd, S/Jrth Carolina.-Fur the detailed surrny of the shores of Core Sottud, 
AsKi;;tant C. 'l'. farclelht took th<> field on tlie 13tll of January. After illentif.ying two poiuts which had 
heen determined in the ti·iaugntitiou of the lower part. of Pamplico Sound, 111r. Tanlella cou1111e11ced 
operntious at Uedar Islaml, (Sketch Xo. 7 ,) and extended the triat1gulation sonthward and west­
war!l through Core Sonml, as far as Bell's Point, on the lower si<le ot' Jarrett's Ba.:1. 111 this prl'-
1 imi11ar.v work, eleven st:itious were occupied with the theodolite. At iuterndi.;, as drnngt'S of 
wt•ather permitted, dnriug a very inclement season, the plaue-taole surn>;1· was prosecuted within 
the limit& of tl1e triangulation. This work includes lJoth shores of Core Sonntl, and on the inner 
side tlefiues the entrances to Tl10rougl1 fare Bay, Nelson's Bay, Brett's Ba.v, a11d .Jarrett's Ilay. Tlw 
plane-table sLeet joins with one which was also filled this Sf'ason by Assistant C. 1\1. Baclie, a1111 to 
which fortlwr reference will be made presently. ~>\.ssistant lardella was aided h_y .Mr. \V. <J. llodg­
kin8. His party useu the ::icliooner Dana. 

At Uedar Inlet, about two mil~s from the anchorage of the JJana, the Italian barque Lorcn::.o 
Valerio went ashore in a heavy northeast storm, on the 30t11 of April. Mr. Iar<l .... ,lla imme<liately 
started for the place and found 1 hat the captain and crew -were in imminent iwril. Tile sailiug­
master of the Dana, l\Ir. John F. Ab!Jott, at the risk of his own life, boanled the Italian ,·essd frorn 
shore iu a smhll boat, though it was several times upset in passing through the breakers, and, afkr 
Ja.bori11g stfferal hours, brought ashore a raft witll water, provisions, and sails for th~ shl'lt<•r of tlw 
captain and crew, who were -safely lauded toward eYening. Next da~·, us direction of Assistant 
lartlella, the sailing-master took the hoat of the Dana and lanclecl the captain and his mate at 
Beaufm·t, when~ armn gcments were made for floating the \essel. The statistic.-. of wm·k done h.v 
this partj' 011 the shores of Uore Sound are : 

Miles of shore-line sun·eyell .•........ , ...... - .... - - . • . . . . . . . . . . . . . . . . . • . . . . . 60 
1\-files of strea1ns . . . • • .... -•....... - - ..........•... - -... 1 • ••••• - ••••• - • • • • • 20 
}files of roads .... -• . . . . . . - - ..... - ... - - . - - ... - - - .. - . - - - - - . • - - - . - - - - - - . . . 41 
.. t\.rea (square miles)...... . - - - - . - - - - .... - ..•...... - .... - - - ... - - . - .... - - . . . . . 4S 

The working-season at tl1e north was passed by Mr. Iardella in serdce wliich has Leen noticed 
under the bead of Section I. During the winter he will be engaged in ti.Hin~ iu the topography of 
the shores of Pamplico Sountl, in Section IV. 
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:From the southern 1imits reacl1e<l by Mr. Iardella, the survey of Core Sound was extended 
toward Beaufort, by Assistant C. l\I. Bache, the topograp~y being carefully joined with the work of 
tbis spasou as well as with the previous: survey of Beaufort Harbor. Suhassistants H. M. De \Vees 
and H. W. Bache were attached to this party, and assisteu;aiso in it,; operations, later in the vear 

- . ' in Section lI. Tbe plane-tallle surve;y of Core_Sound~was.:,:clm;e<l on the_:ls(of June. The follow-
ing is a synopsis of statistics from th(report of Assistant_Bacbe: 

:Miles of shore-line sun·eyed . - - .. - ...... - - .. - - . - . - - _ - - .. _ . - _ . __ . . . . • . . . . . . . 127 2-
Miles of roads - - - . - ..•.. - . - - - .... - - ............ - .............. ___ .. _ ..•. _. 117 
Area (sq1iare miles) .. - - . - .. -.............. - . - - - - ... - ..................... _. 5H 

The party of Assistant Bache is now engaged iu a detailed plane-table survey in Section III. 

SECTION V. 

ATLANTIC COAl:'T AXD 8EA-WATER CHANNELS OF SOliTH CAHOLINA AND GEORGIA, INCLUDING 
f->OCNJ)S, HAJWOHS, AI\D RIV.BUS. (Sn:rcn Nu. I:'.) 

Jiyr1rography of Cape Fear Rfrer, ~'/\Torth Carolina.-Iu continuation of his previous work at the 
Cape _Fear t~ntrauces, SulJassistaut \V. I. Vinal was tlirectell, in NovemGer, 187'.,l, to organize a party 
for service in tbe schooner Bailey, and to develop the channels of Cape Fear River as far up 
as \\'il111i11gton. Signals were put up in the latter pa.rt of the following month, but the unusual 
severity of the weather dnring last winter much retarded the progress of operations. TL!e w01·k 
done at fcfforablc intervals, closing at the end of l\Iay, was retnrned to the Office 011 five sheets, 
whid1 represent, besides tbe depths of water in the course of tlw rh'er, the numerous artificial 
obstl'uctions, such as ballast.rocks, rows of heavy piling bare only at low water, railroad iron, 
and other impeuiments intendeJ to obstruct the or<liuary cb.a1rnel dnriug the war. Advant<igc 
wa.s taken by l\Ir. Vinal of the preseuce of these obstacles. Sig1mls were set on them for the 
measuremcut of angfos needful iu plotting the soundiugs. 

Toward the close of the working season in the section a resurvey was made of the Sewai·d 
channel, showing that its direction hatl changed considerably since April, 1872. At the request 
of the officers of the Engineer Corps United States Ann.r, engageJ in constructions for maintaining 
tlrn channels uear Cape Fear, Subassistant Vinal marlrntl the Scu:ard cbaunel by four buoys, to 
facilitate the investigation of future changes in that passage. 

Captain James Carson, of the revenue.cutter Seward, kindly afforded aicl to further the opera­
tio11s of the sunTeying party in tile scl10oner Bailey. Foar tidal stntions were occupied while tbe 
11,nlrography was in progress. Tl:re general statistics of work done this season in the Cape Fear 
Uiver are: 

Miles run ju soundiug ........................ , ........... - . . . . . . . . . . . . . . 36~ 

Angles measured...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 829 
Number of soundings ....••...••.............. - - . . ......•............•.. 58, 470 

linder Section II, mention lrns been made of work prosecnted by Snbassistant Vinal during 
the summer, jn which, as also in the survey of Cape Fear n,i\•cr, he was aided by Mr. J. J. E\•ans. 
The party is flOW engaged in soundings near the bar of Beaufort Harbor, North Oarolina. 

Coast measurement, triangttlation, and topogrnphy below Littie Rfrer, Sottth Ca.roUna.-The meas­
urement and survey of the interval on the coast of South Carolina, between Winyah Bay and 
Little Rfrer, have been complete(l by Subassistant 0. H. Tittmann. This season the work 
was rei\umed at J,ittle Ri\·er in January, and was carrie1l soutliwanl anrl westward to meet the 
survey of 1872, wl1ich started from Winyah Bay and followetl the coast in a northeasterly direction. 
The junction was effected toward the close of April . 

.A base was measured on the west side of Little River,· and from this the triangulation was 
extended across the inlet, an•l so far to the eastward as was necessary to adjnst the survey of l\Ir, 
Tittmann to that exeeateu iu 18GO ; antl, ali\o, to the westward ao; far as practicable. For the 
purpose of verifying the direction of the lines, an a.stronomical azimuth was observed at Battery 
station, and that point was connected with the triangulation. 

:At the terminal point of the last triangle to the westward th~ direct measurement of t~e c~~t 
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was commenced, and was carried along the beach by means of a succession of lines and transfers 
of azimuth to tbe station wlicre the operation was suspended in the predoni-l yPar. 

The measurement was made with a Stackpole tape, 15 meters in length, having at the forward 
end a handle attaclu~d to a steel spring, by means of which a uniform strai11 was applied to the 
tape. It was _adjusted on tripods, and its temperature, inclination, and alignment were secured 
~)y a thermometer, a Locke hand-level, and a Casella magnr>tic theodolite. ""ith important 
improvements, the apparatus was similar to that (lcseriued in the annual report of 18G9. A speed 
of half a mile per hour was readily maintained '' hilc the measurement was in 1nogres11. The 
details of this work are : 

Stations occupied ................... _. . . . . . . . . . . . . . . _ ..... _ ..... _ ........ __ 24 
Angles measured .......•......... _ ................. _ .. _ .................. _ . . 7 4 
Miles of beach measurement . . . . . . . . . . . . . . . . . .... , . . . . . . ......... _ ...... _.. 1;, 

At the same time that the operations just referred to were going 011, a iopogmpltical surn•y 
of the coast was made, including Little lUver and the different inlets, and of the countr,y anll 
roads immediately back from the line of coast. During tlie progrm;s of tl1e survey, tlte position 
of certain marks and ruins, said to be on the boundary line between North and South Carolina, 
were fixed and designated on tbe plane-tal>le sheet. 'l'he statistie1; of topography are: 

Miles of shore-line traced, including rivers and creeks .......................... 13;-, 
Miles of roads .................................................. - . . . . . . . . . . 4S 
Area surveyed (square miles) ................................... ". .... _.. . . . . 45 

Messrs. D. B. Wainwright and E. B. '>Vyvill Rcrn~1l as aids, mul the former made a considerable 
part of the topographical surrny. 

After closing this work, Subassistant Tittmann was detailed for sen•ice nu the western coast, 
operations on which will be described nuder the head of Section X. 

Topograpliy and hyilrography of North Santee and South Snntw River, 8ontli Cllmlina.-,Vitl1 Ji i8 
party, in the schooner Cns1cell, Assistant '>V. II. Dcnuis commenced the siuve.r or North Santee 
River, in the latter part of Deccml>er, 187:!. '.l'he bar has only (i~ foot on it at high watt>r, and 
could be crossed b;r the vessel only under the most fa\'oral>le circumstances. 

After joining '!ork with a sheet filled in the previous season, l\1r. Dennis surveyed the coursfl 
of the river to a distance of eleven miles, and mapped the topographical details betweeu the main 
branches and north and south of the shore-lines, including also the lower part of South Island. 
The main road from Charleston to Georgetown, S. U., was taken as the western boundary of the 
survey. Subsequently, the South Santee and its branches were inclmletl within the limits of work. 
All the water-courses adjacent to the completed topography were carefully sounded. It is noticed 
in the field-report tbat some of the numerous rice-fields, which were of necessity trarnrsed by the 
plane-table party, having be~m uncultivat;e1l for a fow years, are now covered by a growth of vines 
and canes, so as to be almost impassable. The sonndings made, in the aggregate upward of tbirty­
two thousand, were checked by nearly a thousand measured angles. )fr. Bryant Godwin joined 
the party early in February, and aided in the plane-table work au<l hytlrography until tbe close of 
work, on the 11th of l\Iay, when the vessel was sent to Baltimore. The topographical statiistics 
are: 

Miles of shore-line traced ...•.................•............................. 171 
Miles of roads .......••...•••......••........... -•...•...........•....••.... 115 
Area of topography (square miles) ....• - ........... , ~ ....... ., ........... : ... lOG 

Field-work and hydrography will be continued tlnring the winter in this section, by ABsistant 
Dennis. The operations of his party during the summer have been mentioned under the head of 
Section I. 

Topography of &a lslandB, Smith Oaroliua.-The detailed plane-table survey of the sea, jslands 
adjacent to the mouth of Ooosaw Itiver, at the bead of Saint Helena Sound, was resumed by Assistant 
Charles Hosmer, at the end of November, 18721 with a party in the schooner G. Jlf. Bacl1e. Un­
der favoring conditions of weather, the serrice assigned to the party in this section was comp~et~d 
by the middle of April. The operations included also tlie sounding of the water-passages w1tbm 
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the topographi<;al limits. Two plane-table sheets, returned to the Office by Assistant Hosmer from 
the field, show the hydrographic development of Ashepoo 11iver aud its branclies, the lower part of 
the Combahee, seven miles of the course of the Ooosaw, and 1>arts of all the smaller streams that 
enter at the head of Saint Helena Sound. Assistant Hosmer was aided by Mr. H . .B. Palfrey. The 
statistics of work are : 

Miles of shore-line of rivers ..•. __ .......................... _. _ ............... lHl 
Miles of creeks and marsh outlines .. ........... _ .. _ ~ ................. ___ ~ ......... _ . .. . .. . .. .. . 250 
JI.Jiles of roads ......................... _ . . . ..... _ . . .................. _ . . . . . . 7 5 
Area {square miles) .......... _ ........ __ ....... ___ .... _ .... _.. . . . . .... _ . . . . 88 

Upwards of twelve thousand soundings were made and recordetl for developing the channel~ 
through the -..-arious water-courses that came witliin tlie limits of :field-wor~. 

Assistant Ilosmer is now prosec11ting a detailed survey near SaYaunah, Ga. Daring the sum­
mer he was engaged in sen·ice, of which mention was made under the !mad of Section II. 

Latitude.-Assistaut A. T. Mosman reached this section at the end of December, 1872, antl 
without delay resumed observations, in continuation of the series recorded Inst year, for the deter­
mination of latitude at Butler's Station, on Saint Simon's Island, Georgia. Two instruments were 
employed, zenith telescope No. 2, and the meridian telescope No. 7, and with these an aggregate of 
ninety results were found on thirteen nights. Time observations were recorded during nine nights, 
and the usual sets were registered for finding the micrometer value. ~fr. l\Iosman completed obser­
vations at this station on the 27th of January. Ilis subsec1ueat occupation has been already men­
tioned. In August he assisted in the measurement of the prim:iry base-line nef\r Atlanta, Ga., 
mention of which will lie found nuder Rection VIL 

SECTION VI. 

ATIANTIC ANTI UCLF CO.\f;T OF 'rrm FLOHIDA PEKINi;FLA, INCLUDING nm~rk AJ'\J) KEYS., A'.'m Tl 11: 
kEA-I'ORTl'\ A:t\n 1nnm:-:. (KKETc11 No. 9.) 

Trirmgulatirm, A tlantfo Gorrnt of Ji'[l)riila.-The triangulation along the Atlantic coast of Flol'ida 
was continued during the past "eason under the direction of Assistant A. M. Harrison, aud was 
extended from the headwaters of the ;\f;ita11za,s River southward, to inclucle Halifax Ri,·er, for a 
distance of sixteen miles. Tlrnt points required for the topographical smTey might be determi1w<l 
before the arrival of the plane-table party, Sul>assistant J. N. McOlintock was sent early in Novem­
ber, with directions to take up the triangulation where it was left off at the eud of the previous 
season, and continue it to the 8outhward. Mr. McOlintock began :fielll-work December 1st, and 
after a personal interview with l\Ir. Harrison, who reached Saint Augustine on the l:ith of ,fanuary, 
the triangulation was continued southward until the 26th of l\Iarch. During the latter half of the 
season Mr. McClintock assisted Mr. Harrison in the detailed work, which was prosecuted with the 
sloop Steadfast, the vessel built for the accommodation of the varliy operating in this section. 

Tile progress of the work during December and January was somewhat delayed by the difficulty 
of obtaining transportation for camp-fixtures and lumber, and especially by the necessity of open­
ing most of the lines of the triangnlation observed to the north warcl of Halifax River. The densely­
wooded section knmrn as the "Barrfer" is now passed, and greater progress will be made hereafter 
in adYancing the sun·ey toward Cape Canaveral. The statistict"J of the work are as follows : 

Stations occupied .....•.......... _. . . . . . . . . . . . . . . . . . • .. . . . . . . . . • . . . . . . . . . . . 18 
8igm1ls observed upon ...•.....•..................•. " ......•.. _ . . . . . . . . . . . . 24 
Observations with theodolite ............... , . . . .. . . . .. . . • . . . .............. 3, 930 

Subassistant McClintock was subsequently engaged in Sections I and II, and is now under 
instructions for duty in Section IX. 

Coast topography between Alata~izas Inlet and Halifax Rit,er, Florida.-1n the midd!e of the 
Barrier, which has been mentioned in preceding reports, Assistant Harrison resumed the detailed 
survey of the Atlantic coast of Florida this season, and going sontbward extended the work 
sixt.een miles. The resulting sheet shows the upper part of Halifax River and its tributaries, and 
all the water-comses, as well as the road, which runs evenly within three miles of the Atlantic 
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coast in that yiciuity. The stretch tlmfl developed i& known as Graham':-; l::\wamp, and is traversed 
lly Bulow's Creek and Smith's Creek, both of which are northern tributaries of Halifax Ri•er 
l'art of 'l'omoka Creek, another tributary, coming from the southward and emptying into the rive; 
near its head, is also included in the survey of this year. 

l\Ir. Bion. Brndbury served efficiently as aid in the plane-tahle party, and, uud('r tlie persona] 
snpervision of Assistant Harrison, mapped most of the ground includetl in the operations of this 
season. The statistics of topography are : 

J\Iiles of shore-line surveyed _ ...... _ ................ _ ............ _.. . . . . . . 1-il ~ 
Miles of marsh, creeks, and ponds . . . . . . . . . . . . . . . . . ............... __ .... . 17:~ 
l\liles of roads ___ ......... _ ............ _ . _ .......... ~ ... _ ... ~ ... ~ ~ . . . . ...................... ~ 0 • _ ~ft 

Area (square miles) ................................................. -. . . . . J±± 

Under the hea<l of Section II, mention has been made of the occupation of the party of Assist. 
ant Harrison during the summer. Points ha,·e been determined along· the I:lalifax Hiver for 
extemling the SUlT<'.Y in tllis sPctiou to include J\Ioi;;qnito l nlet·, aud :\Ir. Harrison is now preparing 
to resume topographical sen·il'e in that quarter. Before leaYing the section in l'llay la8t, he estall­
lishcd two tidal stations, and erected signals along the shores of Halifax HiYer, tlle llydrograplly of 
which will be taken up early in the course of the coming winter. 

H.ydro,qra11hy, Florida Rcef.-'l'lie bydrographic party of Co1mnamkr J. A. Howell, l:nited 
States Ntffy, left New York i11 tlie steamer Bache 011 tlie h;t of December, 187:?, llll(l, after a stormy 
passage, reached Tortugas on the 2d of January, haYing touched, in the i.uteffal, at Norfolk arnl 
at Key"' est. The following H!Ot1tL was employed in erecting and determining the position of 
signals on Bird Key, Garden Key, aml Long- Ke~-, and in the measurement of a base-line for hydro­
gra pbic purposes 011 Loggerhead Kt•y. "-\.s weat11er pe1 mitteu, tl!e adjacent hydrogTaphy ath-anced, 
and was plotted by Lieutena11t .Tae1111es, United :4!aieo; XaY,,-, to wl10se personal cnre in regard to 
dehli1s tllis mention is due. 

From tbe 20th of April m1Lil the 12th of .:Huy, :-;ouutliugs were cxtemle1l iu the .-icinit;y of the 
'J'ortugas. The vess1•l sailed at the last-rnm1tiorn::><l date for Kew Yol'k, and was suuscquently in 
b;ydrograpbic sen·ice, as stated nnder Section 1. 

For soundings along the. reef, abont 1,iiOO angles were 111easured, arnl 11,IG!l ca.-.ts of the lead 
were recorcled. 

On the passage northward from this section, Commander Howell noticed a very :-;trong current 
in the Gulf Stream. \Vhen further means are provided, special observations will he made by the 
same officer in regard to that important feature of tbe Atlantic coast approaches. 

Triangulation, topography, mu] hydrograplty, 1Nsfern coast of Plorida.-The work of coutinning 
the survey, in all its hranches, from Clear \Yater Ilarbor to Tampa Bay, was placed under the 
charge of Assjstant Herbert G. Ogden, and, in view of the different classes of work to be executed, 
l\fessrs. Andrew Bmid and S. N. Ogden were assigned to him as aids, :ind tlrn sthoouers ,_"1_1eerlwell 
and Agassiz for the ase and accommodation of the party. 

The Speedwell, from Baltimore, reached Cedar Keys on tLe !!d of JanuaQ·; and the AgasJJi;:, 
from Mobile, after stopping at A.ppalachicola for the base-apparatus, arrived at 'l.'ampa Bay on 
the 29th of December. The Agassiz, soon after leaving .A.ppalachicola, encountered a succession of 
severe gales, during which the vessel sp1·ung a leak. At one time the water was over her cabin­
:fioor, and, being an old -vessel, she was found, on ller arrinll, to he in an unfit condition to leave 
the bay. 

The work of the season was commenced by the measurement of a llase on the north end of 
Sand Key, Clear Water Harbor, by the determination of an astronomical azimuth aml latitude at 
a station of the first quadrilateral from the base, situated on the east side of the harbor, and by 
the connection of the base with the triaugulation of 1861. The base, consisting of two lines 
slightly inclined, was two miles in length, and was measured with the secondary apparatus. The 
astronomical observations were made by 1\Ir. Edwin Smith, aid, who had joined Assistant Ogdeu 
at Cedar Keys. l\lr. Smith redeterminetl the direction and length of the sides of the most south­
ern triangle of 1861, and strengthened the connection hy angular measurements on Umbrella Pine, 
the position of which is shown on Sketch No. 10. 
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When the work required to the northward of the base was complete, the triangulation was 
extended to the southward, down Clear vYater Harbor; through Indian Pass, where the triangles 
were necessarily small; thence down Boca Ceiga Bay, in wbich the scbeme was gradually enlarged; 
and, finally, across the entrance of Tampa Bay to Anna l\fa1·ia Key, in Sarasota Bay, terminating 
at a sit.e selected for a base of verification. The crossing of il1e bay was effected by two quadri­
laterals, in which the longest side was fourteen miles in length, and with eastern points well up the 
bay. For the \erification of the work se\en lines, varying in length from two and a half to nine 
miles, were carried tbrou.gh the scheme, i11dependcnt of the general triangulation. -

The season, which was made a most successful one, notwithstanding the delay caused by the 
non-arrival of the Speedwell as early as expected, closed on the 16tb of May. The triangulation, 
of which the following are statistics, co>ers the line of coast lying between 'l'ampa Entrance and 
Saint Joseph's Bay, (south:) 

Stations occupied. . . . . . . . _ . . . . . . . . . . . . ... _ ..... _ .......... _ .... _ : . . . . . . 56 
Signals observed npon ..... _ ..... - - .... _ .............. _ ...... _............ 82 
Main angles measured ..... __ ........ -. - ................... _ ...... __ ...... _ 297 
Subsidiary angles measured. _ .................. _ ..... __ ......... _ ..... _. . 101 
Sumber of obser>ations . . . .. _ ....... __ ......... - .... _ .... - .......•.... _. 8, 274 

The topographical survey was kept up with the triangulation, aucl embraces the coast from 
Olear Water Harbor to Tampa Bay and the islands lying off the entrance of the latter. The main­
land, on Clear 'Vater Harbor, is high, reaching 20 foot, a little back in the woods, but gradually 
recedes, merging into marsh, and, abreast of Indian Pass, it entirelJ· disappears. The shores of 
Boca Ceiga Bay are low and generally dry, with little marRh. In this quarter the coast is covered 
with a growth of pines, interspersed here and there with a few round-leaf and live-oak trees. 
The islands are all of the same general character, low and sandy, aud free from dunes. Their inte­
rior sides are bordered with mangro\e, and ma11y of the smaller islands are submerged at high 
tides. Good fresh water was very scarce, and neither the water taken by the party from the wells 
nor from the few streams which were fonnt1, would keep its quality longer than a few days. The 
statistics of the topography are : 

~files of shore-line traced .... - ... - - . - - ... ' ..... - ..... - ... m - .... ' .. - .... - • "' - • - ••• - .... 221 
Miles of marsh-line traced ................... _ .... - ......•......... - ..... - . . 13 
Miles of creeks and ponds ..... - .... - ............ - - . . . . . . . . .. - . . . . . . . . . . . . • 2'1z 
!files of road •• - . - .•..•• , ... - - .........•••••..... - ..... - . . ... - •......... - . . . ~ 9 

In consequence of the condition of the schooner Agassiz, no attempt was made to bring the 
vessel up to the main party at Sand Key. l\Ir. Andrew Braid, who had charge of the schooner, 
was, therefore, directed to measure a preliminary base in the vicinity of where he then was; to erect 
siguals and make a plane-table triangulation, a11d upon that sheet to develop the topography snd 
hydrograpby. The signals were afterward determined by triangulation, and the work executed by 
Mr. Braid was thereby checked and found to be satisfactory. 

The hydrography extends from the north point of the entrance to Tampa Bay, to Big Pass, and 
includes the six inlets on tbe coast, and the passage from Boca Ceiga into Tampa Bay. A channel 
of about 5 feet water was found through Clear Water Harbor and Boca Ceiga Bay, but the narrow 
strait con11ecting the two was impassable for even a small boat, except at very high tides. About 
7 or 7~ foet can be carried o>cr \he bars of a,U the inlets, except Indian Pass, which is almost dr~'· 
Extensive flats make out from the shores of t!ie inclosed hasins, stretching sometimes nearly all 
the way across, and rendering the channels tortuous and difficult of navigation. The details of 
bydrograpby are : 

Miles run in sounding - - - .... - •... _ - ..... _ ....... - ..... ___ .... - . . . . • . . . • 569 
Seitant angles measured. . . . . . . . . . - - ...... - .. -.. _ ............ - .... _ . . . . 4, 009 
Casts of the lead. - ...•.....• -•••..........•.. - ..... - ... - _ ..••...... _ . . . 55, 187 

Messrs. S. N. Ogden and W. S. Bond served efficiently as aids during the season. Assistant 
Ogden occupied the summer in prosecuting field-work, which has been mentioned under the head 
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of Section II. He is now about to resume the survey of Tampa Bay, for the Ly<lrography of which 
Subassistant Braid has been detailed with a separate party. 

1'idal observations.-A self-registering gauge furnished from the Coast SutTe:v Office has been 
running well for nearly a year at St. Thomas, \Yest Iudies, in the care of ()olonel<Thiilstrlip of the 
Royal Danish engineers, nuder arrangernents made with the governor of the island. This series of 
observations is expected to throw liglJt on tbe formation and progress of tidal wans and 011 their 
changes of form. 

SECTIOX Yll. 

GULF COAST, AND THE SOUNDS OF WESTER:'> FLORIDA, I~CLl'DING POfffS AND RIYERS. iSKF:TCII 
No. 10.) 

Triangulation eastward of .Appalachee Bay, Florida.-The triangulation of the comparath'ely un­
known coast from Saint Mark's toward Cedar Keys was assignecl to Subassistant F. \V. Perkins, 
with instructions to strengthen the triangulation connecting Saint George':,; Sound with A1lpal­
achee Bay before taking up field-work at Saint l\Iark's. 

Mr. Perkins le~t Appalacbicola in the Rchoouer Torrey at the end of December, 1812, aud 
reached Alligator Harbor, Saint James faland, on the 3d of January. After a diligent search one 
point only, Wells, of the former triangulation, could be identified, but as others were required, a 
rough triangulation was made, in which tlte line from Wells to a point assumed as one of the 
stations previously occupied was used as a base. By tlJis method Franklin Point was recovered, 
and Mr. Perkins found tl1at the granite block marking the station had not been disturbed. Search 
was continued in this vicinity, but pro-\ing unsuccessful, the Torrl'y 'Tas taken around iuto 
Ocklockony Bay, on the north side of the island, and on the day of tlie arrirnl of the party, 
January 16, the two stations, Chaires and Piccoline Bayou, were foum1. "-ith these as a base, 
the line from Gliairn to Lansing was redetermine(), and from each of tlJe two last stations a 
line six miles in length was ·opened through tbe woods and across the is laud to Fraukliu Station, 
effecting the desirecl junction by a single well-shaped triangle. 'l'o enable the observer to see o\er 
the ridges of high ground in the interior, tripods and scaffolds, ranging in height from 18 to :2!) 
feet, were erected at the tlJree principal stations. \Vbile occnp,ying Frauklin Point the angle be· 
tween Lansing and V\relJs Stations was measured in orcler to transfer the azimuth to the other side 
of the island. The improvement consisted in substituting a direct connection across the island in 
place of the small triangulation following around its shores. The statistics of the work are as 
follows: 

Tripod signals erected . . . . . . - ..... - . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .. - . . . . ti 

Stations occupied . - - ....... - .... - . - - ...... - . - .... - ....... _ ....... - . - . - . . . . G 
Angles measured ... - .............. - ............................ - . . . . . . . . . . . lll 
Angular measurements ...•.......•...•. - •.• - • - ........... - .....•.....• - . . . 864 

Immediately after completing the work just described, l\Ir. Perkins proceeded with bi;; party 
to the mouth of the Ocilla River, to continue the triangulation from Saint }lark's toward Cedar Keys. 
Two points about midway between Saint Mark's and the Ocilla Hi\·er were recovered, an<l from this 
base the triangulation was extended down the coast to \Varrior River, a. distance of tifteen milel'i. 

The following extracts from the report of Mr. Perkins well describe the character of this part 
of the coast of Floricla, and the difficulties to be encountered in the prosecution of the work: " Tliir; 
marsh which forms the coast-line extends back to the woods, a distance of from one to two miles. 
The coral underlies this at a depth of from two to eight feet, occasionally cropping out and giving a 
foothold for the cabbage-palmetto ancl red-cedar which at those places form hummocks of a few 
rods in e~tent." 

"Numerous creeks and rivers traverse this marsh in all directions, their beds and often their 
banks being formed of the solid coral-rock. Some of the rivers are quite deep, but the majority of 
the creeks are merely the natural surface-drains wllich carry off the water left upon the marshes by 
each bigh tide." 

"Upon ascending the larger rivers four or fi.\'e miles, I found their beds ollstructed by large 
bowlders of coral-rock, the shores low and swampy, but with a rapid current. A little farther on, 
the banks were high, firm land, and the current in the contracted channels more uniform." 
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"'l'llere are no inhabitants near the coasi, and but very few upon the hig·h Iau(l visited in the 
interior." 

"A near approacb to the coast is r111i te difficult and atten<letl with more or less danger. The 
shoal water extends from one to three miles from the shore, antl ledgei-; or rl:'efs of coral-rock, ri:sing 
abruptly from a nw,v level bottom, make the greatest care necessary in coasting within sight of 
land." 

"The bottom is of fossil-coral generally covered with a deposit of mud from one to three feet iu-. 
depth." · 

"Shoals, im1iassable for boats, except at high water, extend from half a mile to a mile and a half 
from the shore, and these, together with the distance at which it is necessary to auchor the vessel, 
make landing with lumber and for observations Yery difl]cult, and cause much delay in the prosecu­
tion of the work.'' 

"As the condition of the atmosphere over the marsh was generally unfa v'orable for obser,·a­
tions, and the difficulty of reaching the wood-line very great, signals were erected upon the off­
lying shoals, arnl the points along the shore-line were occupied with t4e theodolite.'' 

"Tllis left one.concluded angle in each triangle, but the better seeing over the water and the 
greater rapidity with which the work was carried forward, more th rm counterbalanced the possible 
error so introduced." 

"Tlle legs of the water-signals were sliarpene<l and <lri\-en tlowu to the bed-rock and then 
braced together. No difficulty was found in making them stand during the Lime required to com­
plete the measurements, but the summer gales will probably destro;y most of them.'' 

".As all the points-that it was possible to occupy were iu a nearly Rtraight line, it became ne­
ces8ary to determine such third-order points as were required by tile throe-point problem." 

In reference to the possible error depem1ent upon concluded augle,;, it shonl<l be mentioned 
that the work was checked by the tram;fer of the azimuth from the farthest visible station back to 
the most<lii,:tant visible poiut fonvarcl, tile line of verification paRsing- generally through four tri. 
angles. The details of this work arc: 

cignals ercctetl. - . - . - . - .. - - -... - - - .... - .. - - - ... - . - . - .. - - - . - . - .. - .. - - .. . 
Statiou s occupied _ .. _ .... _ ......•...•.... _ .......... _ , _ . _ . . . . _ .. _ . _ .... _ 
Points determined._ .... - . . . . - - . - ... _ - . - - - .... - - - . - . - .. - .. ____ . - ..... _ 

.,,._. _._, 

Angles measured .. _. _ . . ..... - . - - __ .. _ .. _ . _ ... - . - _ .... - .... _ ... _ .... - . _ . . '..!07 
~umber of obserYations .. _ ................. - . -...... - .... - .. _ .... - . - .... 2, <HO 

During the summer Sub-Assistant Perkins was engagetl in Section 11. He is now about to 
resume the coast-development between Cedar Keys and Appalachee Bay. 

Hydrogmphy near Saint Georr1e's Sound, Florida.-For developing the hydrograpby of the Gulf 
of Mexico in the approaches to this sound, Assistant Horace Anderson established a tide-gauge 
netu Saint George's light-house, in the middle of Jauuary, and during four months continued the 
record of high and low waters. Soundings, meanwhile, at all favorable intervals, were extended into 
the Gnlf, the lines run being geuera11y more than ten miles in length. These, crossed by others in 
a northeast direction, were properly joined with tho work oflast year. Tile space soull(led defines the 
approaches to New Inlet, three miles to the south of which a shoal was developed having only nine 
feet of water. .At all other parts of the working-ground the water was found to deepen uniformly 
in going broatl oft into the Gulf. .Assistant Anderson used the schooner Silliman for sen·ice in 
this section, amt also in Section I, where bis party was emplo;ved during the summer. He was 
aided in both seasons of work by Messrs. F. II. North and E. H. King. The following i.-.; a synopsis 
of the Gulf byctrography : 

~files run in sounding ....... - .... - ........ , ... , ..... _ . _ . . . . . . . . . . . . . • . . . . 60-! 
.A.ng les measured .. - ...... -... - .. - ..••.........•. -· ..... - ......... __ ·. . . . . . 1, 008 
Number of soundings ..........••. -.. - ..•.. - .. -.... - . - ..... - ... _ .. _ - _ ... 15, 699 

Assistant Anderson is now on his way to resume work in the Gnlf of :Mexico near Cape San 
Blas. 

Atlatita base-Unc an<l triangnlation, (Skelich No.11.)-Tbe site of the primary base near Atlanta
1 
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Ga., was chosen as tlle natural terminus of a chain of large triangles, some of which l1ave beeu 
already determinetl li.Y occupying stations in the mountain region of tlie mith1le of Virginia. 
Assistant C. 0. Boutelle determined the length of the base, tnwanl the end of last vea1-, bv means 
of the primary base apparatus, but, in Yiew of the importance of the site, a remcas.uremei;t of the 
line in hot summer weather was deemed adyisable to insure accuracy, as upon tlle Yeracitv of tliis 
line must depend, also, the correctness of positions chosen for the geodetic connection tl!1'0~1g'h tliis 
entire region. 

Ha.Ying proyided all suitable means for comparing the standard bar with those used iu the 
tubes of the base apparatus, Mr. Boutelle commenced the measurement of the line at the enll of 
July. Assistant A. '1'. l\losman had then joined his party and assiste(l in the operation, wliicli, a:-< 
previous1y arranged, was prosecuted six hours daily in tlie field at au avemge temperature of up~ 
"''.ard of 90° Fahrenheit. At marked pointR, where the two measurements sl1owed any appreciabln 
difference, elallorate tests were made to determine whether or not the compensation provide1l for 
ju the memmriug-bars was effective beyond a limited range above and below average temperature. 
M:any obsen-ations, recorded for this purpose, will be fully discussed hereafter. The remeasurement 
of the line was completed on the 21st of August, when .l\lr. l\Iosman left the irnrt.r and engaged in 
service to which he had been previously assigned in Section III. Geodetic operations in the >icinity 
of the base wGre perfected by the careful. selection of outl,\'ing stations. These, as opportunity offered, 
were occupied with the theodolite, aml brought by augular measnrements into connection with tlw 
ends of the line_ l<Jxtemled nwonnaissance has alread.> determined tlw proper eom·>H'S for two series 
of large triangles, one going wm;twanl arnl the other northward from the Atlanta Llase. The height 
of the site of the liue abon• the len1l of the Gu1f of 1\Iexico will l>e det.ermine!1 lly Assistant Boutelle 
<luring the present winter. He has been aided in the field by l\Iessrs. A. TL Senti, H. ·w. Blair, antl 
Habersham Barnwell. 

Five quadrilaterals, incl mliI1 g iu all pleHn tria11gles, were closed at Stone :\fountain on the 
~Ot,h of the present month, Dcceomber. The measurement of horizontal angles at that station re­
qniretl only nine 1lays, the fa,vorahle condition of the atmm;phel'e being almost unpreeellentecl in 
the experience of obsen·ers engaged in the primary triangulation. Two rnontlis w<>rP occupied in 
securing the same number of angular measurements at the preceding station. 

Triangulation, Georgia.-This work, which had been assigned to Assist.ant F. l'. \Yeuber, was 
commenced in FelJruar.r. During the preceding months of November and Deceruher, and part of 
January, he was engaged in ousen'ations for magnetic declination~ horizontal intensity, antl dip, at 
a station near the Atlanta base, and in assisting in the first measurement of that base under the 
direction of Assistant Boutelle. The latter part of January and the following month were occupied 
in the erection of primary signals on Sawnee Mountain_ and Kenesaw Mountain, and in making a nPw 
set of magnetic observations. J'llarch and April were spent in reconnaissance with Assistant Sulli­
van, though the country lying to the westward of Kenesaw Mountain, aml in erecting primary signals 
on Cm·nes, Pine Log, and Lavendm· l\Iountains, and secondary sigua]s on Cr>osa, Pine, mHl Lost 
Mountains, the point selected for the extension of tlie triangulation. At the end of l\lay JHr. \Yehber 
proceeded to Kenesaw Mountain, where liis camp had been pitched, but owiug to rainy weather the 
obser\·ations there were not completed until the middle of Augni:;t. 'file ob~ernitions made include 
a set for magnetic declination, horizontal intensity, and dip. 

Toward the close of August the party was transported to Sweat Mountain, to the summit of 
which a road had to be built for a distance of two miles. At this station tl10 measurements of 
-horizontal and vertical angles and the magnetic olJservatious were completed br October 10. The 
cam1) was then removed to Carnes l\Iountai11, a distance of fifty miles, wliere operations will be 
continued until the end of the year. 

The 30.inch theodolite was usetl at tlie two stations last mentioned, but \>fl.S subsequently em-
ployed by Assistant Boutelle at other points. 

The statistics of work at Sweat and Kenesaw l\Ionntains are as follows: 

Signals observetl on for horizontal angles .• - . - - ·, · ..... - .... - - - .. - .. ~ · · · - · - -
Vertical angles measured .••. - .......... · · · · · · · - - · · · · - • · · - - - · - · · · - · · - · · - - - · 
Number of obseryations ...•.. - - ....... · · · - · - .. · · · · · · · · - • · · · - - · · - · •· · · · · · · · · 

39 
26 

1, 814 
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Reconnaissance for t!te geodetic conneetion, Georgia.-Reconnaissance in Northern Georgia for 
points in the geodetic connection was resumed by Assistant John A. Sullivan in March, and was 
continued until the middle of June, but was 8Uspended in consequence of illness. In September, 
Mr. Sullivan again took the field, and closed his reconnaissance in October. In the preceding win­
ter he assisted in the measurement of the base-line near .Atlanta . 

.After visiting the four western stations previously adopted, and adding a station still further 
to the westward, Mr. Sullivan made a thorough examination of the country as far as the Sand-, 
Mountain range, and selected fin\ additional points, by means of which two bases will be supplied 
for crossing the Sand Mountain plateau and for a practicable connection with the Lookout range, 
as well as one for the extension of the triangulation to the northward across Tennessee to the Cum­
berlan(l Mountains. He also made a reconnaissance of the country northeast of the Atlanta base, 
and beyond its immediate counections, resulting in the selection of two points, Skitt Mountain and 
Currahee :Mountain, for extending the primary tria.ngulation parallel with the Atlantic coast and 
toward tbe Shenandoah Val!ey. The scl1eme of triangulation is so arranged as to connect with 
the primary series before referred to, and independent of the base, to cover the entire northern part 
of Georgia. (Sketch No. 11.) 

Assistant Sullivan reported at the Office in Decemher, and during tile present winter will be 
engaged in Flpecial field-duty in Section II. 

SECTION VIII. 

GULF COAST ANil BAYS OF ALABAMA., A;\,'D THE SOUNDS OF MISSISSIPPI AND LOUISIANA, TO YER-
1\ULlON DAY, INCLUDING THE PORTS AND RIVERS. (SKETCH No. 12.) 

Hydrogntpliyof Cliancleleu1· Sound, Jllississippi.-Thc steamer Endea1•or left Baltimore on the 7tu 
of December, 1872, with the party of Suhassistant F. D. Granger, but owing to bad weather did not 
reach the vicinity of New Orleans until tbe 18th of January. As soon as practicable the party 
was at work on the eastern sitle of C!Janclelcur Souud, a.ntl there continued operations until the 
middle of .April. Owing to natural changes of recent years, and to the wanton displacement of 
screw-piles which marked the stations of tile triangulation at the outset of tile war; Mr. Granger 
was under the necessity of determiuing such points as were needful in the bydrography. The 
soundings subsequently made <leYelop thA eastern part of the sound, and join with work done in 
previous years. Some of the lines of soumlings being fifteen miles distant from the Chandeleur 
Islands, were determined by observing, on signal-poles mounted on rafts, three of which Subassist-

. ant Granger moored at suitable positions, -varying from six to ten miles from land, from time to 
time moving the rafts as occasion required. The signals of his device wero visible seven miles; 
and the rafts being held in place merely by mushroom weights, were readily moved into other posi­
tions. The results of this survey show that eleven to twelve feet of water can be carried through 
the eastern part of the sound. In reference to the channels, Mr. Granger says: "'Vi th Chandeleur 
light-house bearing east, one mile off, by steering S. by \V. i \V., vessels of eleven feet draught can 
go through, and will pass between Old Barbor Keys and a shoal which lies about three miles and 
a half northwest of said keys. This shoal is narrow, and extends about four miles in a N. by E. 
and S. by W. direction, and has as little as 4! feet of water ou it." 

"The channels of the sound are known to few, except those who earn their Ii ving by fishing iu 
its waters. Many vessels drawing only seven or eight feet pass to a.nd fro eastward of the Cban­
deleur Islands, not daring to venture through the sound." 

The report of Mr. Granger specifies many changes which have occurred in the contour of the 
islands, and corresponding alterations in the positions of some of the keys lying to the westward 
of the Chandeleurs. He was ai(led in this section by Messrs. D. C. Hanson and C . .A. Ives. The 
general statistics are: 

11iles run in sounding. - .. - ...... - .......... - ...... _ ....... __ ... __ ... ___ .. 960 

Angles determined ... - .. ··-····--···········-· ... --·· ·····-·· ·-···· ·--- 3,175 
Number of soundings .. - ..•••....•........... - .. -••.•. - .... __ ....•..•..••• 49, 505 

The subseqaent work of this pa.rty has been noticed under the head of Section I. Subassist­
ant Granger is now engaged in Section \~I. 
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Triangulation, topogr1rphy,an11 lty<lror1raphy of Jlississippi River, Louii>imw .-Assistant Charles II. 
Boyd resumed work in this section on December 29, 181:.!. The progress made during the season 
in the triangulation, topographical sun-e.r, aml h;ydrograplty of the riYer, has beeu entirely satis­
factory. The weather was unusually faYorable for field-operations. 

Commencing at the base, Panny-Jesuit, wl1ere the work was suspeml<~d early in 1812, tlw 
triangulation was extended up the river to ::S-e\Y Orleans, a distance of 2G miles, and was well 
checked throughout its length. The conneetion witll the point formerl.1- occupied iu Sew Orleans 
was partially effected; that witl1 the J,ake Borgue triangulation was arranged, and the iuterveuiug 
country was examined preparatory t-0 the opening of tlw lines through tlie cypress-swamps. 

In regard to the difficulties encountered in carrying on this work, _Assistant Doyel meutiorn;;, 
among others, the necessity for extrellle care in selecting lines across the llelt of fast-laud llor<lerin)!; 
each bank of the river. This belt is either densely wooded, or cultivated in sugar, ricP, mid fruits 
and hence, much lalmr was required to find tile courses most free from obstructions auu most 
favorable for the work, and, at the same time, unobjectionable to tlie proprietors of tLe laud. So 
far, no damages have beeu paid_ or asked for. Behiud the strip of fast-land are the c·ypress-swamps. 
Owing to the lernl character of the country, tlte theodolite, as in prcYious seasons, was clcYated on 
tripods, from 20 to 25 feet in height, at e\-ery station occupied by the obsen-er, except i u cases 
where chimneys, steeples, and buildings could be used as substitutes. 

Mr. C.H. Yan Orden senTetl as aid in the tl'iangnlatiou, aml :\IL J. Hergeslteimt>r in topogn1ph;:.-. 
Both performed their respecti\·e duties acceptably. 

Field-work was closed on the 24tli of .. April, "-hen the schoouer rarilla, which had been used 
for the accommodation of the party, was sent to the ''Head of the Passes'' for tlle winter. Assistant 
Boyd and the triangulation-party then proceeded to Illinois to take up the work there, as will lie 
presently referred to. The statistics of tl1e triangulation 011 the Mississippi are as follows: 

Lines opened •. __ . _ .... __ . ______ .............. ____ . __ .. - . ___ .. _ . __ .. - . - - - '.21 
Points determined. __________ . _ ... ____ ... ______ . _________ . ____ . _ .. _ - . _ - - . . .'14 

Angles measured._~_._ . _ ... ____ ,. _ .....••.... ____ ... _ . _ ... - _ .... - . - ... - - . 218 
Number of obser...-ations .. __ . _. __ . _ .••..... ___ .... __ ...•.. - - - . - ... - - - - . - .. 4, 776 

The topographical survey covers all the fast-lands adjacent to the l\Iississippi, gi,-ing the swamp 
and marsh line, and showing all connections between the ri.,-ei· and the bayous bebind. The survey 
closed for the season with a full sheet, six miles below New Orleans. It was f~xpected that another 
sheet would have been •~ompleted, but with the hope of clmdng tl1e triangulation at New Orleans 
during April, the whole force of the party was given to that s1iecial work, and, after April, funds 
were not available for carrying out the p111u of leaviug the topographical party to bring up the 
survey. The plane-table statistics are: 

l\files of shore-line surveyed ...... - __ .. - - . - - - - - - - - - - - - . - . - .. - - ... - . - - . - - - - - . 40 
Miles of roads .... ___ .... ___ .... - ............. - ..... - - - .... - ....... - ........ - .. - ..... - . - - - · - 27 5 
Miles of levee and canal._ .. ____ - - .... - - . - .. - - ... - .. - . - - . . . . .. · - · · · · - • · - - - · 310 
Area (square miles) .......•.. _ ...... _. - .. - - - . - - - - . - ..... - .. - - . - - .. - - . - - - - - 54 

The hydrography of the Mississippi also closed with a full sheet, just below "Euglish Turn," 
where the freshets and rapid currents overtook the party iu Thfarch. Soundings between that point 
and New Orleans can be made with greater accuracy and less labor in the early part of the coming 
season, at which time the river is low and the current less. Tile hydrograpbic statistics are: 

Sounding-lines in miles __ . - . - - - - .. - - - ... - - .. - · · · · · · - - - - · - · · · · · · · · · - · · · · · · -
Casts of the lead ....... - ......... - .. - - - . · · . - - - · · - · · - - · · · · · · · · · · - · · - - · - - - · 
Sextant-angles. - - - ..••... · .. - - - - · - . - . - - - - - - · · · - - - - · - - - · - · - · - - - · · - - · · - - - - -
Sets of current-observations .. - . - - - . - - - ..• - - - - - - - - . - - - . - - .... - ......•. -... 
Days' record of tides, January 1 to l\fay 1 .. - . - .. - - .... - - ..... - ... -. - - ... - - -

7.;) 

1,017 
636 

6 
l:.lO 

The party of Assistant Boyd is now arranged for resurniug the detailed suryey of the Mis~is­
sippi in the vicinity of New Orleans. Under the uext head mention will be ruadP. of its occnpat1011 
during the summer and autumn. 

H. Ex. 133--6 
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Triangulation in 11lissouri.-The triangulation.party, under Assistant Boyd, was transferred at 
the end of April, from Louisiana to the vicinity of the hase, in Illinois, opposite Saint Louis, where 
the work of the geodetic conn~ction was resumed on the 1st of May. During that month, the four 
stations on the Illinois side of the l\Iississippi Hiver, including the ends of the base measured on the 
American Bottom, were successively occupied, anu, in June, the measurements of horizontal angles, 
at stations on the l\Iissouri side, were in great part completed. The progress of tlie observations 
at these stations was greatly delayed by the smoke banging over Saint Louis, through which some 
of the lines of sight nece~sarily passed. Early in July, the intense heat increased the difficulty ot' 
seeing the signals, and the malaria of the season and locality made all the party ill. Under these 
circumstances, it was impossible to obtain results at all adequate to expenditures. Field-work was 
consequently suspentled during that mouth and August. .Assistant Boyd and his aid devoted this 
interval to the large amount of office-work on hand, belonging to the survey of the Lower Mississippi. 

Field-work was resumed near Saint Louis early in September, and continued until the 3d of 
NoYemher, when the season closed. During this period the reconnaissance was extended, and the 
triangulation, the sides of which vary in length from eight to eighteen mileR, was completed for a 
distance of thirty-two miles westward of Saint Louis. 

The principal obstacle to rapid progress in this triangulation is found in the forests of hard­
wood, which cover all the ridges, and through which, without cutting lines of sight, the use of the 
tlieodolite ii' impossible. This natural impediment cannot well be met in ,July and August, for 
reasons already stated. The be8t months for carrying on the work, Assistant Boyd states, from the 
experience of two years, to be the season from September 15 to November 15, and during l\Iay and 
June. 

Mr. C. H. Van Orden, the aid in the party, is commended for efficiency in the reconnaissance 
and triangulation. The statistics for this season are : 

Signals erected. ___ .. ___ . _ .. __ . _ - ... _. _ .. - .. " . - .. - - - - .. - •. - .. - - _ .. - .. - . _ . • 6 
Lines opened .. _ .. ___ ..... - .•••....••...••••.....•. - . . . • . . . . • • . . . . . . . . . . . 29 
Stations occupied . _ .....•....• - ....•••.. - - .. - - •.. - •••..•••..•......••.. - . 14 
Angles measured ...• __ - - _ .. - . - ....... - - _ .... - - - ....... - - - ... - - •......• - . • 107 
Number of observations .. _ ..... - - - - - __ .. __ - __ - _. - - _ - .. : . - - •..• - - - ........ G, 678 

Tliis work will, if practicable, be resumed early in May of the coming year. 
Gc01letic connection.-The State of Wisconsin, having made ~mple provision for its geological 

sun ey, Dr. J. A. Lapham, chief geologist, in April, applied for the benefit of the provision of Con­
gress in regard to tbe determination of geographical points on which to base the subsequent State 
survQy. I'rof . .J. E. Davies, of the State University, at Madison, qualified himself for field-work in 
triaugulation by personally witnessing the operations of Professor Quimby, who passed tJie summer 
in determining points within the limits of the State of New Hampshire. Owing, however, to the 
limited means available for continuing work already begun in the geodetic connection, it was found 
inexpedient to commcnco triangulation in Wisconsin within the present fiscal year. That the 
request of tlie State geologist might be met in part, arrangements were made for the determination 
of several geographical poi!~ts by observations for latitude aud longitude. 

In July, Assistant G. W. Dean conferred with Dr. La1)ham, at Madison, and established an 
astronomical station in the grounds of the university, about a mile west of the State-house. The 
station was carefully marked by stone piers, and the longitude of the point was determined by 
exchanging clock-signals during five nigltts in the latter part of July, between Assistant F. Blake, 
at Madison, and Assistant Edward Goodfellow, at Omalrn; the longitude of the last-mentioned 
point baYing been determined in 1869. 

At Madison, Assistant Blake determi11ed the latitude by observing twelve pairs of stars during 
five nights with the zenith telescope. 

At La Orosse, vVis., a station was marked in Court-House Square, and clock-signals were 
exchanged with the observer at Omaha during four nights. Latitude was determined at the same 
station from the record of observations on thirteen pairs of stars during three nights. 

While these operations were irqnogress, request was made by Prof. William Folwell, president 
of the Minnesota State University, for the determination of a point at Minneapolis; some prelimi-
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nary action having been taken in the State, in regard to a trigonometrical sun·ey, wl.ticll mi~·ht 
soon be commenced, under the direction of the officers of the university. In accordance with the 
application, Assistant Blake was sent to Miuneapoiis, and marked a station near tlte university 
building. Clock-signals for determining the longitude of tLe point were exclianged on four nights 
witll the ohserrnr at Omaha. lVIr. Blake ascertained the latitude of the station at :'.\linne.apolis by 
obsening on ten pairs of stars during five nights. 

Telegraphic facilities for the work in "\nsconsin and :Minnesota were furnislwd free of charge 
by Z. G. Simmons, esq., president of the Northwestern Telegraph Company. All the astnmomieal 
records of the party have been completed in duplicate, and good progress has !Jeen made irt the 
computation of results. 

At Omaha, Assistant Goo\lfe1low was cordially assisted b;y members of the Board of Etla(iation. 
His report mentions also his indebtedness to ltlr. Frank I1ehmer, manager of the 'Vestern Union 
Telegraph Office, at Omaha, for information and for many facilities in the prosecution of the work. 
Mr. J. B. Baylor serve11 as aid in the astronomical party at Omaha. I1eaving the obserrnrs to com· 
plete the details, which were planned at the outset of the season, Assistant Dean passed ou west­
ward to arrange for the determination of points in Colorado. The operations of lli,,; party there 
will be stated further on in this report, under the heading "Interior."' 

SECTIOX IX. 

GULF CO~\.ST OF \VESTER" LOeISIAXA AND OF TEXA.S, INCLLDlKG BAYS A-:\D RIYEUS. \SKI:TC'll ~n. 1:\.) 

1'riangulation at Galveston Harbot <ind of the coast .frnm East Bay tou·atd Sabine Pass, Te.xas.­
The duty of determining the position of the light-houses anll lleacons erected in Gakeston Harbor 
since the date of the survey, and of continuing the triangulation of the coast of Texas eastward 
from the head of East Ba,y, where it was suspended in 1801, was assigned to Assistant S. C. ~Ic­
Corkle. 

The surveying party reached Galvest-0n on the 7th of December, 1872, in charge of the aid, 
Mr. D. S. Wolcott, and a week after was joined by ::\Ir. l\foCorkle. Two of the station-marks being 
found, viz, Doll.((r Point and Boliva>· Point, a high tripod with its accompanying scnJfolll was 
erected at the latter, from which to ohsen·e on the cathedral tower, as within a few yearR a large 
building had bee,u put up in the eity, cutting off the ·dew of the catheMal from the ground at 
Bolivar Point. A new station on Pelican Island was determined in position from the two stations 
mentioned, and was checked by observations on the cathedral. \Vith these three the positions of 
the light-houses and beacons were fixed. 

In the beginning of February the party was transferred to the head of East Bay, where, after 
diligent search, three of the interior points were ide11tifie1l. The line connecting two of theRe, 
Oyster Bayou and Northwest Bend, (Sketch No. 13,) was adopted as a hase, and from this the tri­
angulation was extended to the eastward as far as the season would permit. "C"nusually wet and 
stormy weather; the difficulty of obtaining means of transportation suitable to the character of 
the country and the high charges for such service in that section, all conjoined to reduce the results 
below the s~andard usually reached by the same allotment for party expenses. ·while Assistant 
Mccorkle was disabled by continued illness, tl.Je field-work was carried on efficiently by Mr. D. S· 
Wolcott, the aid in the party. The statistics of this work are : 

Signals erected .......... , ............. · · .... · · · - ... · - . · . - · · · · . · · · · · · · - - - · 1'.2 
Stations occupied ...................... · · · · · · · · · · · · . · - , · - · · · · · · • • · · · · · · • · · 12 

'i(i Angles measured ...•............. - ...... - . . . . . . . . . . ....•...............• 
Number of o!JserYations ......................................... · ..••••• 2, 040 

Assistant McOorkle was occupied in field-work during the summer in Section II, and is now 
preparing for reconnaissance duty in Section VIL . 

Hydrography of Espiritu Sant-0 and San Antonio Bays, Tea:as--:-The hydrograpluc surv~y of the 
inclosed basins of water on the coast of Texas was resumed m :November last hy Subass1stant L. 
B. Wright. The schooner Stevens was assigned for the work; but, as that vessel could not cross 
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s£weral of the bars, the inside waters were sounded by meaus of a small coasting-schooner chartered 
for the purpose. 

As in the case of .Matagorda Bay, the triangulation-signals which had been erected, previous 
to the late civil war, on Espiritu Santo and San .Antonio Bays, had been either blown down or 
destroyed; and only in a few cases conlll their positions be itlentifietl. Two of the old stations 
were found, and with t.he line connectiug these as a base, a plane-table triangulation was carried, 
with good success, 31 miles; and with the new points thus established two hydrographic sheets 
were completed. These show in statistics: 

l\Iiles of sounding-lines ........................... _ .... _ .......... _. . . . . . 560 
Number of angles measured .... _... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3, 936 
Number of soundings ....... - - ............... _ ...•.... __ .... _ ...... _ ..... 38, 334 

Messrs. F. W. Ring and J.B. Baylor served efficiently as aids in the hydrographic party. Sub­
assistant \Yright passed the summer and autumn in service at the north, as mentioned under the 
head of Section II. He has now resumed bydrographic duty 011 the coast of Texas, and will there 
conduct a party during the winter and ensuing spring. 

INTERIOR. 

WEl:\T OF MlBSISSIPP1 HIYeH. 

Oeodetic connection.-In the interest of tlle geological survey, which is now in progress in the 
Territories of the U11ited States under the direction of Prof. F. V. Hayden, application was made 
early in the present season by James T. Gardner, esq., chief of the geographical and topographical 
staff~ for determinations of latitude and longitude at several points in Colorado. .As already stated 
in this report, similar requests were made somewhat later in the year, in behalf of surveys contem­
plated by the States of ·wisconsin and :l\linnesota. 

The position of a station in Omaha, Neb., is known hy caref11l determinations made for latitude 
and longitude in 18G9. By proper arrangements, therefore, one obseryer at Omaha sufficed for the 
exchange of clock-signals by telegraph with several observers, each at a distant station. The tele­
graph circuit between that place and Denver, in Colorado, about six hundred and twenty miles, 
was the least distance through which signals were exchanged by the parties, the circuit between 
Omaha and Minneapolis being about nine hundred and twenty miles. .Assistant George W. Dean, 
having made the requisite arrangements with telegraph companies in advance of taking the :field, 
organized his party so as to occupy several stations at the same time. Assistant Bdward Goodfel­
low was stationed at Omaha, and was there engaged from the beginning of July until the close of 
Se1)temher in exchanging clock-signals with observers at six distant points, the exact longitude of 
which had not been previously known. By Mr. Goodfellow and his aid, Mr. J.B. Baylor, an aggre­
gate of nine hundred and twenty obsen-ations on ninety-four stars were recorded, in the course of 
seventeen nights, for determining the clock and iustrumental corrections • 

.At Denver, in Colorado, .Assistant Dean selected a point favorable for connection with l\Ir. 
Gardner's survey of the mountain-ranges of the Territory. The longitude of the station was estab­
lished by exchanging clock.signals during four nights with the observer at Omaha, local time and 
instrumental corrections being found in the usual way, by observing zenith and circumpolar stars. 

Mr. Edwin Smith, aid in the party of .Assistant Dean, determined the latitude at Denver by 
observing on sixteen pairs of stars during six nights. The magnetic declination, dip, and intensity 
were also ascertained by full series of observations at that station. 

The position occupied at Dem~er by the astronomical iui-;trnments was referred by geodetie 
measurements to the spire of the public·school building in that city. At Colorado Springs a station 
was occupied, at which the summit of Pike's Peak is in fu11 view. Observations for determining 
longitude were made as at other places, clock-signals being exchanged during four nights with 
Assistant Goodfellow, wbo remained at Omaha. Eight nights were employed by the party at 
Colorado Springs in observing fourteen pairs of stars for latitude. The magnetic elements were 
determined by the usual method. 

At a third station, Trinidad, near the southern boundary of Colorado, observations similar to 
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those already mentioned were recorded for the determination of latitude, Jon?:itlHl0, allll the magnetic 
elements. }Ir. C. H. Fitch aided in tl1e serdce at tliis station. 

The report of Assistant Dean mentions renewed obligations for the friendly co-operation of 
General Au son Stager, superintendent of the \Yestern Union telegraph lines, in additioa to the free 
use of the lines accorded by the company for the exchange of tinw-signals. l\Iy thank,; are due 
ahm to General \Y. J. Palmer, president of the Dell\-er and l!io Grande Railway Compan:>, for 
discriminating in rates of charges for transportation requisite in the ser\'iee; and to l\Iessrs. "'·ti. 
Jackson and '.V. vV. Borst, of tbe same company, for facilities extemle<l to th~ se>eral observers who 
were engaged in Coloraclo. 

The party of Assistant Dean is now arrange<l for determining tlie lo11gitullc at southern stations 
of the Atlantic and Gulf coast. 

SI~CTION X. 

COAST OF CALIFORNIA, INCLlJDIXG THE BAYS, HARBORS, AXD nn·1:r~s. (SKETC!IE'- Xu~. 1-l, 1:;, .\SD 11>.) 

On the western coast the season has lJeen generally nnfa\-ora!Jle for field-work. !Jut the autumn 
opened with goOll weatller, and operations haye been pushed so that a good aYe~'age is sl1owu lJ,\· 
the abstracts of the several field-reports. As usual, the abstracts will be arraugetl in geograpbica I 
order, beginning with mention of work done ou tlle southern coast of California. All the chiefs of 
field-parties under my general instructions, assigning tllem to dut_y iu spee.ifi<,<1 sitPs, 11aYe hacl thf' 
advice of Assistant George Davidson in regard to the limits and character of their work. His inti­
mate knowledge of the requirements of tlrn 8et'\iee on this coai'.t has aYailell alc;o, as l1eretofore, 
in making the most judicious suudiYision of thl' means allotte<l fol' continuing the smTcy. 

The progress of work 011 tbe Santa Barbara Islands and their trigonometrical connection is 
Yery satisfactory. ~ir. Davidsou's party is uow engaged in connecting· points on them with thu 
main triangulation of tLe coast of California, the scheme of which ii-; 110" com1iletc by recounais· 
sance from Santa Barbara to J\lontcrcy. 

The geodetic connection acr_oss tlie continent has not lwe11 pressed from the western side for 
want of means. If practicable, reconnaissanee for suitable stations •>ill be I'esumed in the coming 
spring. 

In addition to the details of estimates for the f'en•ral parties, Assistant Dadd.son has supplie<l 
information verbally and in writing, to such as bani applied for data needful in important local 
operations. By act of Congress appro-.,ed in l\larch, 1873, the President of the United States desig­
nated three commissioners to report upon the feasibility of plans for tlle irrigation of tl1e Sacra­
mento, San Joaquin, and Tulare Valle;\·s, two of the commissioners to be officers of the Corps of 
United States Engineers, and the third from the Coast Surny. Assistant DaYi<lson \rns ap­
pointed on account of his long service and faruiliarit.Y with the geographical features of the western 
coast, and is now engaged in the joint report ou their inwstigations. 

The valleys just mentioned constitute, in reality, but one great vallt•;1~ hetweeu the Sierra :St'­

vada range and the coast mountains, and between the thirty-fifth and forty-first degrees of latitude. 
Tue valley is fottr hundred and twenty miles long, bas an a\'erage width of over forty miles exclu­
sive of the foot-hills, and is a special feature of the Pacific coast geography. l'ilr. DaYidson call8 it 
the -Valley of California, and, in his opinion, ten millions of acres of rich land in it admit of irri­
gation. The entire region and the surrounding foot-hills ha n~ been repeatedly tnn-ersed b.r the 
commissioners. Limited means in the appropriation did not admit of detailed olJsen~ations on the 
soil, water-supply, and topographical features, lJut the commissioners are strongly impr<~ssed with 
the apparent feasibility of rendering tbe great valley the granary of the western coast. 

Latitude and longitude of the Transit of Venu~ station, 1769.-1-"'nder special hHitruetions, Assist­
ant Davidson, accompanied by l\Iessrs. S. R Throckmorton, jr., and W. S. }jJwards, aitls, with 
two men, went to San Jose del Cabo in :March, to identify, if possible, the transit of VenuR station 
occupied by M. Chappe de l' Auteroche in 17G9. Mr. Davidson bad preYiunsl:1 endeavored to gather 
information in regard to t110 locality, aud Assistant Ililgard hatl sought, in Paris, to obtain a deta~t'<l 
description of the place, 11ut without success; Cassini's meager deseription was the uuly ~u.1de 
available. Mr. Davidson's special report of April J2 made known the difficulties of ascertammg 
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the exact station. The mission mentioned in the old record had occupied four positions, including 
that of 1769, within a stretch of five miles along the river, but there were no church records 
to specify the years of change. Some of the foundations were found, by personal examination. 
The thir<l and the fourth, or present location of the building, wel'e nearly identical. Fortunately 
the priest now in charg-e, an uneducated Indian, .was able to point ont the foundations of the third 
m ission-lmHding and the traditional positfon of the "large granary" attached to it. In tbis gran­
ary tbe French astronomer bad erected the instrument, piers of masonry, &c., !Jut all traces of piers 
or foundations were g·one or covered up. The relati,-e position and the limits of the granary were 
known to have bec>n within certain circu!llscribcd limits; aud after sifting this and other evidence, 
and studying the pecnliar topography of the site, Assistant Davidson became satisfied that the 
Venus station of 17G9 was on the southeast side of the present sacristy, and between it and the 
wall bordering the street. Ilis conclmiion is tbat he bas recm-ered de l' A uteroclte's position within 
an area of twenty feet square. 

The station thus identified was at once connected by triangulation with tlie Geographical 
Reconnail'.isance station used by J\ir. Eimbeck at San Jose del Cabo ~ fortnigbt before l\Ir. David­
son's arriYal. For this purpose a base of 3,804 feet was measured; obi;;ervations were made for 
time hy the sextant and for azimuth upon Polaris near elongation with theodolite No. 37. The 
records of this work were promptly transmitted to the office. 

Assistant Da1idson made diligent inquiry for the location of Dou Joaquin Velasquez de Leon's 
Venus station at Santa .Ana, not far from San Jose del Cabo, where the transit of 1769 was also 
obsen-cd; but there are no available church records, no local history or even tradition; and the 
government archives at Madrid and contemporary reconl8 at Paris have yielded scarcely any 
light upon the suuject, although Assistant Hilgard, while in Europe, joined in every effort to obtain 
information. 

During the voyage from San Francisco to San Jose del Uabo, Assistant Davidson seized every 
opportunit,y to obtain views of the points, capes, islands, and mountains on the coast, and made 
forty-two vie\VS from positions in the regular track of the steamers trading between California and 
Mexico. 

Geographical and hydrographic reconnaissance, Sa.n Diego to Gape San Luca.~.-In January, 
Assistant Davidson detailed from llis party Sub-Assistant Wm. Eimbeck, Mr. T. J. Lowry, aid, 
and an efficient observatory band, to accompany the steamer Hassler and make observations for 
determining the lMitnde, longitude1 and magnetic declination, at points between San Diego and 
Cape San Lucas, Lower California. For this purposP, Mr. Davidson obtained from the NaYy 
Department the use of twelve chronometers; seven were furnished from liis own stock of instru­
meutsNnd the observer had the use of live belonging to the Hassler. In order to obtain 
a preliminary traveling rate for the chronometers, Mr. Birnbcck made observations at San I•'ran. 
cisco, and also at San Diego, where the work really commenced. The work along the western coast 
of Lower California embraced the occupation of fourteen astronomical stations, at six of which the 
magnetic elements were determined. 

The following summary exhibits the .statistics of the field-work commenced January 11, aml 
terminated April 7: San Francisco, 49 star-transits on 4 nights; San Diego, 50 on 3 nights; Todos 
SantoR Bay, 15 on 1 night, and 8 pairs of latitude-stars; San Martin's Island, 29 star-transits on 2 
nights, 4 pairs of latitude-stars, ancl obserrations for magnetic declination; San Geronimo Island, 
24 star-transits on 2 nights, anrl 6 pairs of latitude-stars; La Playa Maria, 15 star-transits on 
1 night, and 13 pairs of latitude-stars; Lagoon Head, 14 star-transits on 1 night, 13 pairs of 
latitude-stars, and observations for magnetic declination; Cerros Island, 43 star-transits on 
3 nights, 12 pairs of latitude-stars, and the magnetic elements ; Cape San Lucas, 13 star-transits 
on 1 night, and 12 pairs of latitude-stars; San Jose del Cabo 15 star-transits on 1 night, 14 pairs 
of latitude-sta.rs, and the magnetic elements; Magdalena Bay, 16 star-transits on 1 night, 10 pairs of 
latitude-stars, and the magnetic elements; Pequena Bay, 16 sta.r-transits on 1 night, and 10 pairs 
of latitude-stars; Abreojos Point, 13 star-transits on 1 night, and 10 pairs of latitude-stars; Ascen­
sion Island, 20 star·transits on 2 nights, 8 i)airs of latitude-stars, and magnetic declination. 

The instruments used were the meridian instrument N o.1, which has proved itself well adapted 
for such work; and the theodolite magnetometer No. 3. The stars for time were taken from 
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the field catalogue of 1,057 starR, prepared by Assi1;tant Davidson, with mean places reduced 
to 1870.0. Observations for azimuth, iu connection with the observatio11s for magnetic declination 
were made on the Sun's limb. The stations were all permanently marked, and full descriptions 
and sketches have been filed with the records. Upon the return of the 1)arty tfJ ban Francisco, 
observations were made for the value of tile micrometer screw of the meridian instrument, arnl for 
the valu.e of the "finder" level divisions, as the delicate latitude-level had been lmJken hy the 
blowing down of tlie porta.b1e observator;y in a lligh wind on Sau ~Iartin"s Island. 

During the voyage Messrs. Eimbeck and Lowry computed approximate results for the latitude 
and longitude. After the return of the party to San Francisco the records were duplicated and 
complete reductions and computations were made of all tlJe obsen·ations. Tliese results were 
furnisl1€tl for the use of the h;rdrographic party, and gi\-c special value to tlle rcconuaissauce 
between San Diego and San Jose del Cabu, a stretch uf the Pacific coast known to be veQ· 
erroneously laid down 011 tlJe most recent I,ondon charts, and a site of disaster to several 
steamships • 

. Magnetic observations at San Diego.-In Xovember, 1872, .Assistant Davidson sent lii;; aid, :.IIr. 
S. R. Throckmorton, to Sitn Diego, to determine the magnetic elements at the station occupie<l liy t11e 
former in 1871, and to connect it with the present scheme of triangulation. The results point tfJ a 
much larger annual increase than had been derived from previous discussions. l\Ir. Throckmorton 
recorded 64 obser>ations for declination on three days; 32 for dip, with two needles; 30 for deflec­
tion; 27 for vibration. Ohsenations for time were made with the sextant; and two stations were 
occupied with the theodolite. 

Commander P. U. Johnson, -i:.::-nited States Na,·y, Assistant Coast Surrny, lef'(, :::;\an Fmndsco 011 

the 15th of Januar,r, with bis h~·<lrographic party in the steamer Hassler. At San Diego, examination 
was commenced for the deYelopruentof such dangers to navigation as might be fount1 in the vicinity 
of the ordinary sailing route to Cape San Lucas. To the southward and westward of San Diego, 
and nearly five miles off shore, a kelp-patch was struck with ele,·en and three-quarter fathoms of 
water about it. Subsequently this locality was sounded, and tbe position of the kelp was marked 
on the cb art. 

Farther to the s-0uthward Todos Santos Bay was sounded by the party ; and the shore-line, 
erroneous there as elsewhere on charts of tte coast of Lower California, was carefully retraced, as 
was also t11e shore-line of Uolnctt Bay, where the steamer anchored on the night of the 2Hth of 
January. In passing southward, errors in shore-line~ as giYen on the clJarts, were found to be 
larger, the most nota~le being at San Sellastian, Yiseaino Bay, the shores of wliich were traced 
from the northward to a point opposite to Cerros Island. 

At San l\fartiu Island, where Subassistant Eimbeck was lauded, with suital.Jle instrmuents for 
determining its geographical position, his temporary observatory was blown away b_\· a Yiolent rain­
squaU on tbe night of the 1st of February. One side of tbe observatory was thr-:nvn a hundred 
feet across the rocks, and all the instruments were injured. "\Yhile means were taken for repairi11g­
the damage as far as possilile, soundings were made in the vicinity of the isl:tnd. The dangerous 
rock reported to be near the route followed by vessels was found and developed. Commander ,John­
son states that it has only 9 feet of water on it, and that its position is south 3° east (mngnetic) 
from the eastern end of San. Martin Island, and distant 3.2 miles. \Vhile the party was searching, 
it was noticed that a vessel of less than 9 feet draught had passed direcUy over the rock. Before 
leaving the vicinity a map was carefully made of San Martin Island and of the adjacent coast, forty­
five miles of sliore-liue being tracetl in passing from the island to Point Baja, where tbe steamer 
anchored on the 6th of February. 

The p-0sition of San Geronimo Island, as determinecl hy the observations of Suhassistant Eim­
beck, decidedly differs from that given on the London published chart. In fact, certain points 
ma.rked on them as prominent headlands, do not exist. The intention of the party in tbe Hosslur 
was to determiu~ in position such as were prominent, but of those so marked none were found 
conformable to the actual trend of the coast. Tlle points, however, which were occupied b;r the 
party are well distributed; and the result~, with the large amount of corrected coast-line, will avail 
for the speedy correction of the general sa.iling-chart of the coast of Lower California. Near l'laza 
Maria, the position of which was determined by the astronomical party, the shore· line was sur-
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veyed, and was found to differ greatly from the published outline. A point lower down, where a 
marked change occurs in the cllaracter of the coast, was named Lagoon Head, because of the large 
stretches of lagoon, which it is believed were formerly places of resort for whales. The position of 
the bead was determined, and lines of soundiugs were run in tlle vicinity. Several da_ys were 
passed in examining the waters near Cerros Island, while the part_y on shore made obsen·ations for 
its position and for determining the magnetic declination. Soundings were made in the passage 
between Natividad Island and l'oint Eugenio, in which passage a rock had been reported as ha\'­
ing on it only 12 feet of water. During a heavy swell the channel was carefully observed, but the 
swell nowhere in it revealed such a· danger. One heavy breaker was located for the chart, but the 
spot is much out of the channel, and is surrounded by kelp. The conclusion of Commander John­
son is that no dangers to navigation exist in this passage, exce1)t such as are well marked by kelp. 
Leaving Cerros Island on tile 19th of February, the Hassler was kept on the usual route, going 
southward and eastward. In rounding Point Abreojos, soundings very suddenly shoaled from ten 
and a half fathoms to only four and a half, when the anchor was let go about three-quarters of a 
mile from shore. The reef and shoal in that vicinity were examine~, and prO\'ed to be very exten­
sive. 

Ou the way southward Paymaster Stanton, of the steamer Hassler, made a panoramic sketch 
of the coast, speciall,y including headlands and other landmarks, as material for engraved views 
to accompany the final chart of the coast of Lower California. At San Jose del Cabo Subassist­
ant Eimbeck was landed, an<l determined the geographical position by the usual series of astro­
nomical observations. 'l'he station was carefully marked, and by the president of the district and 
Eugene Gillespie, esq., United States consular agent, who visited the party on board of the Hassler, 
assurauces were giYen to Commander Johnson that care would be taken to preserve the station­
marks for any future purpose. 

In turning northward from Cape San Lncas, no point on the coast was found suitable for land­
ing tl.Je astronomer short of :Magdalena Bay. Uuder fayorable circumstances, landing was possible 
at Todos Santos River, but greater uncertainty attended re-embarkation; hence the first station 
occupied in tlte upward passage was at l\Iagdalena, where John Ricketson, esq., resident there for 
several years, kindly put up a durable monument to mark the astronomical station. "\Vhile the 
observations were in progreRs, Lieutenant Mansfield, of the hydrographic party, carefully examined 
the offing at Cape He<lenda, and found that a rock said to be outsiue of the ten-fathom curve has 
no existence, the position of rocks inside of the ten-fat.horn curve having been probably miajndged 
by passing vessels. 

Continuing northward, a station was occupied at Pequeila Bay, and from that bay to .A.breojos 
Point the published erroneous sl10rn-line was corrected. .A.t Cerros Island the vessel stopped to 
test the run of the chronometers, after whicll the steamer passed on to San Diego. About five 
thousand soundings were made and recorded in the course of the reconnaissance. The shore-line 
suneys made by the party are comprised on five sheets. Off Point Loma search was made for a 
rock said to be only nine feet under water, but no rock was found. 

Near Point Fermin, a rock reported by Captain Parker, of the Pacific Mail Steamship Company, 
was found and determined in position by the party in the steamer Hassler. This rock has seven 
feet of water on it. The vessel reached San Francisco on the 6th of April, and, needing repairs, 
was refitted for service on the northern part of the coast of California, as will l>e mentioned under 
another head. 

Oornmamler Johnson ii; now couducting hydrographic operations in the Santa Barbara Chan­
nel, assisted by Lieut. Commander C. W. Kennedy, U.S. N., and Lieutenants H.B. Mansfield, E. 
\V. Remey, George vV. Tyler, and J. D. Adams, U.S. N. Lieutenant M. S. Day, who joined the 
steamer Hassler in 1871, was detaclled from Uoast-Survey service in May last. 

San Diego Bay.-In November and December Mr. S. R. Throckmorton, of Assistant Davidson's 
party, determined the positions of the buoys which mark the entrance and approaches to San Diego 
Bay. By previous understanding with the local officers of the Light-House Board, as in all similar 
cases, the buoys, when found in their intended positions, are at once marked on the chart. 

Triangulati<Jn and topograpliy between San Pedro and San Juan Oapistrano.-During the wiuter 
.Assistant A. ,V. Chase was engaged in inking and tra-0ing bis topographical sheets of the coast 
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between Chetko Hiver and Mack's Arch, Oregon; computing the triaugle sides and duplicating 
records. Four volumes were transmitted to the Office aud two topographieal ;-;hePt1<. On the 2'.!ll 
January, his party took the field for triangulation and topograpl1y on tlie su01·e of :::;an l)edro Bay, 
from New River eastward. The country is yery low and tlat, and the coast bordered hy uroa<l 
marshes and intersected by sloughs, creeks, mu1 Rma!l riYers. Secomlary triai1g11l<tti

0

on was 
extended from the main series de'l'eloped in 1833 by Assistants Davidson and 01·<1. 011 titP plaim; 
it was necessary to erect scaffolding upon which to mount the instrument. In this work m<·a~nres 
were made from the two main stations to determine the position and elezation or peakf\ of the 
Sierra Madre, San Bernardino, aml Temescal l\fountains. The following are the statistics of tlie 

.triangulation : 

Signals erected .••.......•............... _ . • .. _ .. _ . , • . . . . . .........•... _ 
Stations occupied •...........••................•............•......•..... 
~~:ngles obsen·ed ...... , .................................................. . 
Observations .... _ ..... _ ............ _ ......... __ ... _ . __ ... _ .. __ .. __ . _ .. 

H 
H 
(il} 

1,010 

The topography of On<) slieet, extending eastward from t!Je 'Work of last ~ear: was carried to the 
Holsas Chico, and on this the marsh-lines were traced out so as to include all the overflowed areas. 
The coast-line is a low, broad, sand beach. On this sheet the statistics are: 

:Miles of ocean shore ... -..................... _ ......................... _ . . . . 7 :f 
~files of rh·ers .................................................... _.. . . . . . . 17 
Area. (square miles) •................. ., .......................... _........ 17 

Before leaving the fielll for the North, Assistant Chase added to his prHious phuw-tahle sheet 
of ""ilmington the improvements in that Yicinity; the progress of the breakwater or jetty ; d1anges 
in the shore-line of Uattles11ake Islaml adj;went, arn1 the chauges of the low-water line; all making 
a Yery interesting stnd,z. In his revort he acknowledges the effecti rn aid rrmlere<l hy )lr. C. 
Uhlig. In l\fay, Assistant Cbase transferred his party to a :.;ite of work alJ<ffe Crescent City, men­
tion of whlch will l.Je made under the head of Section XI. 

Triangulation and topography of Catalina Harbm·.-In April, Ao;sistant Chase we11t with bis 
party to Catalina Island and completed tlrn topographical survey of the harbor anu its approaches 
from the north and sonth sitles of the isthmus. The map represents ele-zations of 1,'.200 i~t, with 
high, rocky, and precipitous shore-line; and embraces an area of two and a half square miles an<l 
four miles of coast-line. l\Ir. Chase discovered and located a dangerous sunken rock, haYiug ouly 
four feet of water upon it at low-water, and lying about a mile to the westward or tbe north haruor. 
At the request of Assistant Davidson be also examined a peak of 1:730 feet elevation west of the 
isthmus, with reference to the pracJ,icability of occupying it as a station to connec~ with the main 
scheme of coast-triangulation. 

Hydrograpliy of New River and Anaheim .Ri1711r, Califoruia.-The bars to these river», which 
empty into the 8anta Barbara channel, on the eastern side of San Pedro l3a~", are crossed hy boat,.; 
and lighters in the transfer of passengers and freight. They were examined by Assistant Chase in 
April, and the depth was found to be inconsiderable; in fact, less than two feet at low 'Yater. Thu 
positions of the bars are conRtantly changing, and they are only crosse<l at high water. 'f!H' 
approaches to the entrances were developed, and in this work sixteen miles were run in the boat, 
and 993 soundings were made, and adjusted b~· 36 angles, measured for poi'iition. :illr. Chase wa--; 
aided in this work by J'tfr. C. Uhlig. 

Triangulation and topography of Santa Rosa and adjacent islmuls.-Subassistant Stehmau For­
ney remained in the field during the autumn, winter, and spring, engaged in the topograpl1ical sur­
vey of' Sau ta Rosa island, and in completing the connection of the islands of San .:\Iiguel, Santa 
Uosa, and Santa Cruz by triangulation. The topography of the islands is executed upOJJ a Reale 
of 'lfcr8-oo• and detailed work is carried inland the usual distance; but, for the benefit of naYigators 
approaclJiug the coast, the interior topograpl1y of f,hc islaml, embracing all the peaks, Jias been 
generalized. The eoast·liue of Santa Rosa is very bold, rough, and })recipitons; the ra:ines, 
gulches, and slides are special features on the map. There are no large trt>es on the islaml, but 

H. Ex. 133--7 
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scrnb-oak, &c., grow in the gnlches. The hills and table-lands are covered with herbage that sup­
ports a large number of sheep and some horses. A traced dnplicate of the plane-table sheet of Santa 
I~osa Island has been recei•ed at the Office. The following are statistics of the work: 

Signals erected _____ - ___ . _ . _ _ _ : .. _ .. _ - .. __ ............................ _ . 
Stations occupied .. - . _ . _ - ..... - . . . - ...............................•.... 
Stations observed upon .............•...............•..............•...... 
Angular measurements ........ _. . . . . .... _ ...................... _ ......... . 
l\iiles of ocean shore-line._ .................. ____ . - _ .. _ .. - . _ - . __ ......... . 
Area of topography, (square miles) .... _ ..................................• 

18 
12 
48 

3,819 
81 

39 

Mr. Forney took the field on Santa Cruz falaud early in October, and is now carrying on the 
detailed surrny. 

Topography bctu:ecn Gai'iot<t Pass and Point Conception, Oalifomia.-Assistant '"· E. Greenwell 
was engaged during the winter in computing results from his field observations of the previous season 
and in inking and tracing the topograpliical Rheets. In the spdng ·he resumed the topographical 
suryey at its weRtern limit uear the GaYiota Pass, aud extended it to connect with Assistant 
Rockwell's former work at Point Conception. The detailed topography was carried inlan<l to the 
usual limit; and to aid na>igators iu identifying this coast from a distance, the peaks and crest­
linc of the Sierra de la Cou0eption, or Santa Inez l\Iountains, were determined and their topogra­
phy generalized. '!'his crest-line lies three or four miles from the sliore, and, near the Gaviota, rises 
nearl_y three thousand feet, with unusually broken flanks and deep, rough gulches. The season was 
more or less boisterous, with much fog duriug the summer monJ;hs, which retarded progress in the · 
work. The statistics are : 

1\liles of ocean shore-line .......... - .............. - ...•............. _ . . . . . . . 20 
1\-Iiles of streams . _ .........•..... _ .... - ............. - . . . . . . . . . . . . .. . . . . . . . . . . 12 
l\Iiles of roads . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
Area (square miles) ......................•......•....•.................•..... 47 

Assistant Greenwell mapped in the wharYes at Santa Barbara, San Buenaventura, and Goleta; 
and also survcJ·ed the vicinity of the new town at Point Hueneme. Subassistant Eugene Ellicott 
was attached to his party. The field-report of Assistant Davidson acknowledges the aid rendered 
to his reconnaissance party lly Mr. Green well. 

Reconnaissance for main triangulation below Monterey, California.-After November, 1872, Assist­
ant Davidson's party was engaged during several months, under charge of Subassistant Eim­
beck, in reconnaissance for main triangulation to join the survey of Santa Barbara channel with 
that of l\Ionterey Bay. The country travers~d is marked at the sonth by mountain-ranges parallel 
with the coast of Santa Barbara channel, aud reaching four thousand feet elevation. At the mid­
dle, just south of Sau Luis Obispo, the range is broken by irregular and interfering chains of mount. 
ains, nearly four thousand feet high. At the north are bold, high chains of mountains, parallel with 
the coast south of Monterey, and separated by the valley of the Salinas which runs to the north· 
west. Toward Point Pioos the western range, Sierra Santa Lucia, is bold, covered with chapparal, 
destitute of trails, and attains an elevation of 6,200 feet. 

The plan of examination had been thoroughly explained by Assistant Da\'idson, and the 
scheme presented by Mr. Eimbeck, after a reconsideration of detail near Santa Anna Mountain, 
and at Gaviota by himself and Subassistant 0. H. Tittman, and at Point Pinos by Mr. Throckmor­
ton, aid, is very satisfactory. It embraces a full series of well-conditioned quadrilaterals, except 
where the mountain-chains interfere near San J_,uis Obispo. This series has been further devel­
oped by .Assistant Davidson to the line Santa Barbara, Santa Cruz west; and connected with sta­
tions on the Santa Barbara Isl1mcls by a system of good secondary triangulation. 

Soon after Subassistant Tittrnan reported for duty on the western coast, he took the field with 
the main triangulation party. At the date of Assistant Davidson's report Mr. Tittman was observ­
ing at a station on San Miguel Island, and observations for latitude and azimuth were in progress. 
Ile is aided by Messrs. W. S. Edwards and Thomas P. Woodward. 

"Magn,etic observations at Point Oonception.-Mr. S. R. Throckmorton, aid, nuder direction 'of 
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Assif;tant Da\'idson, determined the magnetic elements in December, 1872, at El Coxo, near Point 
Conception. For decliriation, 82 obsern1tio11s were recorded on 3 days; 3~ for dip, with two needles; 
30 for deflections; 27 sets of V'ibrations; two sets of sextant obserrations for time, and IG obserYa: 
tions on Polaris for azimuth. Assistant Davidson reports that the rmmlts for yearly change con-
13.rm those found for the San Diego station. 

Triangulation and topography tiear San Luis Bay, Califoruia.-Dul'ing the winter Assistant L.A. 
Sengteller was engaged in inking and tracing his topographical sheets, computing the triangle 
sides, and dulllicating records. Ile has within the year transmitted to the Ofliee t.went.r-oup \-ol­
umes of original records and computatious, and th~ topographical sheet of Lis surn·;- north of 
Point Arena. 

In January, Mr. Sengteller transferred his party to San Luis Ol1ispo Ilay and resumed work to 
the southwarrl of the predous season's limits. The triangulation l'as eulargrd and de,doped to 
the Arroyo Grande, and the topography was exteuded from South J>oint in San l1uis Bayt{} a 
point beyond the Arroyo Grande. The topographical fCatnres of tht:' country are yaried. As !'('p­

resented by the sheet, the westeru part is high, rolling laud, witli bluff shore-lint:', cut. by nmnt:'rous 
gulches; thence to the eastward runs a Jong line of saml-beach bad;:ed ll;r saml-uuues, which be­
come covered with cliapparal and scrub-oak as tht•y recede from th€ shorP. Before closi11g opera­
tions for the season a survey was made of tlie Yiciuit.' of B:ireliill stat iou from the i'iea-facf! to the 
summit of the mountain. The winter months were unfovoraule, lJut weather irnproYed as tlie spring 
advanced. Statistics of the work arc as follows: 

Signals erectetl ..............•. _. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
Stations occupied • • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
Angles measured ........... _ ...... _._ ............. _ .... _................... 53 
Observations ...........•.............. __ ...... ___ ....... _. . . . . . . . . . . . . . . . 867 
Miles of ocean-shore line .....................••............. ".. . . . . . . . . . • . . (1~ 
Miles of streams and ponds ........... - . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . H 
Miles of roads and trails ......... , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l'.! 
Area (square 1niles) . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9~ 

On the 5th of May this party was transferred to the upper part of the section near K oyo Ri ,-er, 
as will be mentioned presently. .l\Ir. Sengteller was aided by :'.'llr. H. I. "~illey. 

Latitude, longitude, and a.zimuth at San 8i1iu:on and San Lufg ObiRpo, California.-Iu the spring 
Assistant DaYitlson tlctailetl his aill, :\[r. S. R. Tlm>ckmorton, to occupy tlte secmllhtr,,- astronomical 
stations at San Simeon and San Lnis Opispo, for foe determiaation of latitude and azimuth at otw 

of the triangulation-stations of each locality . 
.At San Luis Obispo, J'\Ir. Tlirockmortou occupictl the station AYila, and witli tlw tweh-e-iud1 

theodolite "No. 37, determined the azimuth of the line Atila- TI~est Base, h_y 7'.! ollsc:;.-Yations npon 
Polaris, near elongation. The time was determinrnl hy sextaut observations. 

At San Simeon 8tation and with the same instrument, the azimuth of the line San Si111eo11-
Nortk Base was determined by 84 obsen·ations upon Polaris, near elongation, time being determined 
in the usual way. 

The duplicate record of these obsernttions bas been received at the office. At both stations, 
Mr. Throckmorton was aided by J\fr. \V. S. Edwards. 

Magnetic ofJseri1ations at Point Pi110s.-In August and September J'\Ir. '.l'brockmorton, of Assistant 
Davidson's party, determineu the magnetic elements at l'oiut l'inos, whera similar observations 
had been made by Mr. Davidson in 1851. Tn statistics, l\Ir. Throckmorton recorded U ouservations 
for declination on 3 days; 32 for dip, with two needles; 30 for deflections; 27 sets of viurations; 
observations for time with sextant, and 15 observations on the sun for azimuth. The rest1\t.s fouml 
by Assistant Davidson indicate larg~ yearly increase in the magnetic declination. 

Triangulati-On and. t-01mgraphy north of Piedras Blanca.'f.-A~sistaut Cleveland Rockwell lta,\"ing 
previously completed his office-work and made suitaule projections, took the fteld, in Feuruar,v, at 
Point Piedras Blancas and carried the coast triangulation and topography to the northward, near 
the southern ex:tremit; of the Santa Lucia range of mountains. He made a reconnaissance along 
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tbe seaward face of tbis range for eigbt!'len miles beyond the Arroyo San Carpofero, and bis 
obsen~ations confirm the previous descriptions of this bold, wild range. 

The position of the Harlech Castle Rock, as determined by Assistant Rockwell, corresponds to 
that given by the preliminary survey of the late Assistant Cordell. The wreck of the Sierra, 
lt'emda was also located upon the plane-table sheet. The Arroyo La Cruz and San Carpofero are 
both considerable streams, with deep channels between high hills, which rise sharply to 500 and 
GOO feet elevation. The weather 1luring the winter and spring was very boisterous, and retarded-, 
field-work i nevertheless the triangulation was carried from Point Piedras Blancas to Yalenzuela, 
be.road the Arroyo Carpofero, and angular measurements were made upon mountain-peaks for 
position anu elevation. The following are statistics of tbe work: 

Signals erected .......................•...............••.....•............ 
Stiitions occupiell .............................. o ........................... . 

Augles measured ............................... _ ....•......•.. _ ........ . 
l'oints determined .....•.•...•..........•..............•... : •...........•• 
Observations .......•...•.........................•...•............•..... 
l\liles of ocean shore-line .........•...••...•......•......•..........•.....• 
l\Iiles of roads ..........................•.....•........................... 
Arca, (square miles) .......... - .... _ ............................... _ ..... . 

10 
13 
86 
22 

1,347 
52-
6~ 
G 

.Assistant Hockwell was ai<lell in this section b,y ::\Ir. George H. \Vilsou, who. is commended for 
zealous and efficient services in the fielll and in computation. 

At the close of the summer season, this party was transferred to the Columbia River, as will 
be mentioned under Section XI. 

Lmigitude obserrations, San Francisco, California.-For determining the difference of longitude 
between San Francisco and Kalama, on the Columbia River, Oregon, Assistant Davidson occupied 
the astronomical station in \Yashington Square, San Francisco. I'he station at Kalama was occu­
pied h.Y Sub-Assistant Eimbeck, whose operations will be noticed further on in this report. 

Tlie instruments used in this sen-ice were the Kessel clock, 1449; Hipp chronograph, 37LJ3 ; 
ancl transit No. 3. 'fhe manager of the Western Union Telegraph Company gave the use of the 
line free of cliargc, at the request. of Mr. Davidson. 

Uuusuall.Y fogg_y weather delayed the requisite astronomical ob;;ervations, but they were com­
pleted by the 1st of October. Clock-signals were transmitted each way during six nights, and 
simultaneous time-observations were recorded. For instrumental and clock corrections Mr. David­
so11 reconlec1, during fourteen nights, 206 transits of 78 stars, over twenty-five threads, filling thirty. 
nine chronograph sheets. Observations for personal equation were made after Mr. Eimbeck's return 
from Kalama. 

To as8ist obserycrs in placing the transit instrument approximately in the plane of the meridian 
at any time, A8sistant Davidson completed a table of the azimuth and apparent altitutle of the 
Pole star at stations between latitude 30° and latitude 60° for each nfteen minutes of hour angle. 
This table has been printecl for generul tlistribution to observers. 

1lfagnetic obser1,ations at San Fra.noisco.-In 1852, Assistant Davidson ueterminecl the magnetic 
elcmcnt:;i at tlle astronomical station, Presidio, near San Francisco. Under his direction, Mr. 
Tllrockmorton repeated the series of observations which had been renewed in December, 1871, an<l 
recorded 7l observations for <leclination on 3 days in October, 1872; 80 on 3 days in June, 1873; 
fi7 on 3 clays in Jnly, 1873; 86 on 5 days in August, 1873. 

The results of the field-computation indicate, as do those at all other stations on the western 
coast, that the annual increase of the magnetic declination has been about 2'.5 since 1850 ; and 
they are especially interesting as showing that the maximum easterly declination is nearly, if not 
quite, attained. 

Topograplty of Table Jlou.ntain, 8an Francisco entrance.-After completing his office.work of the 
preceding season, Assistant A. F. Rodgers resumed field-work as early as practicable in the spring, 
and complet<id the detailed suryey of Table Mountain, including its two principal peaks, the alti· 
tudc of which was found to be twenty-six hundred feet. 
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Tliis mountain, on the north side of the Golden Gate, is one of the notable lan11-marks for vessels 
approaching San Francisco Bar. As it presents from different points varied peculiarities, the flank­
ing-spurs were represented o:i the plane-table sheet by Mr. Rodgers. The sides of the mountain 
are extremely rocky, vrith strongly-marker! gulches. This survey, which w-as completed in April, 
includes an area. of seventeen square miles. The suhsequeut operations of tlrn party of Assistant 
Rodgers will be mentioned under another head. 

Sand-dunes of San Fra.ncisoo Peninsula.-In order to secure means for noting tlte progress of 
the saud-dunes in their encroachment upon the peninsula of San Francisco, especially those now 
advancing toward the city of San Francisco, Assistant Rodgers, who had made the 01·iginal topo­
graphical survey, retraced the present outline of this great sand-drift, planted a num her of prop­
erly marked stone-blocks in advance of its outline, and determined their rclati"ve positions. .An­
nual or biennial examinations will henceforth be made to measure the rate of tra,·el of the sand. 
drift. In this work, Assistant Rodgers was aided by Mr. E. F. Dickins. The sand.dunes are rep­
resented on a plane-table sheet oftbe scale used in the Coast Survey. 

Hydrogra1Jk'!J of Sm~ Francisco Bay and approaches.-In the latter part of January, throughout 
February, and (}ur]ng parts of April and .May, Assistant Gershom Bradford was engaged iu noting 
the surface aml subsurface currents of the water in San Francisco Bay. The observations at eacll 
station .were made mght and day for a given period, and the times and stations are well connected. 
This work includes also a series of observations in regard to the currents on and around South 
ampton shoal. Of the following particulars, most have been plotted in graphical form, and the 
sheet exhibits ver;\· marked peculiarities in hydrograpby. 

Stations occupied. __ •.... __ ...... - ......... __ ..... _ .. - . _ ... - . _.. . . . . . . . . . lfl 
Angles and bearings of directions._ ............ _ ... _ ... - .. _ ... - .... , ....... :3, 24!1 
Observations of currents .. - . . . - . - . , . - _ .. - - - . - ... - - ...... - .....•.... _ - . . . . 3, 24 7 

During t11ree weeks in l\Iarch, the party was employed in the vicinit.v of the wreck of tlie Eng­
lish ship Patrician, which struck on the outer end of the Four-fathom bank and was lost. Tliis 
wreck had become a serious danger to navigation. After its separation into two p<irts, 011e wa:­
traced and was found to be harmless in deep water ; the other was found by the aid, l\fr .. Fer11i­
nand Westdahl, on the Four-fathom bank, near where tlie vessel had been run to save her from 
sinking. The exact position of the part of the wrnck wliich is dangerous was lletermined aml made 
known, for the benefit of navigators. In the operations needful, Assistant Bradford with bis party, 
in the schooner JJ!arcy, had also the use of the steam-tug Sol Thmnas, which co-operated for the 
service without charge; and of the United States revenue-cutter Wyanaa. In June, the 11yd1·0-
graphic party was transforre<l to the Yiciuity of Rumboldt Bay: for off.shore work, mention of 
which will be made under a subsequent head. In August, the schooner Marcy being unseaworthy, 
Assistant Bradford was directed to charter a tug and make a detailed surrn.r of the approach('S, 
the bar, and the Golden Gate of San Francisco Bay. Tliis work was begun on the 7th of October, 
after the erection and determination of a sufficient nnmucr of signals for such service, and is well 
under way. 

Enough has b.een done to indicate that important changes ham probably taken place, alJ(l 
that the labor and care bestowed make this survey invaluable as a basis for future comparisons. 
At the date of Mr. Bradford's last report the weather continued favorable for soundings anJ. for 
observing currents umler apparently normal conditions. The following are statistics: 

Signals erected ...... - - .... - ......... - . · - - - - . - · - · · - - · - . - - - - - · - .. . - -.... - - . 
Stations occupied ........... - . - .. - - - - - . · · - - .. · · · - - . - - · . - - . - · · ... - · · ... - - • 
Angular measurements- - - ....... - - ·. · - ...... •. ·. - .. · - · .... • • • .... - ..... - • 
Soundings_ .. - - - ... - - • - ... - - . - . - · - - - · · · · · · · · · · · · · - · • - - · · · · - - · · · · • · · · · • • · • 

18 
4,607 
7, !)00 

Tida.l observatiom.-Tbe three permanent tidal stations on the western coast are yet under 
t!J.e care of Col. G. H. Mendell, United St.a.tes Engineers. By the intelligent interest of that officer, 
the self-registering gauges have extended the series of observations. The gauge at Fort Point, near 
San Francisco, has worked remarkably well in the hands of the observer, 1\Ir, E. Gray, who lrns 
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also continued tbe series of meteorological observations. Both sets of observations have been reg­
ularly tabulated by the observer. 

}i'or suggestions of special value in regard to the tidal stations on the Pacific coast I am indebted 
also to Assistant George Da,idson, whose recommendations have been met by the able co-operation 
of Colonel Mendell. 

Hydrogmplty of Cordell Banl.:.-In ~fay Assistant Bradford was directed to extend soundings 
in tbe vicinity of this bank, but, on account of bis illness, the duty devolved upon his aid, Mr.·· 
'Vestdalil, who conducted the work in the schooner itl.arcy. Good weather during part of the time 
served for determining the position of the bank, by observing mountain signals of the main triang­
ulation, and by subsequent sounllings the bank was developed beyond the limits of former work. 
Bad weather, however, set in before the completion of all the soundings deemed needful in that 
vicinity. The temperature of the water and the currents were incidentally noted, while the party 
was on the hank. Al>uut tbe middle of ,June Ia:st, the mean temperature of the water was 490 
Fahrenheit. 

]Falmouth Shoal.-Tbe site of a reported shoal in the Pacific, bPtwecn the parallels 37° 15 1 

and 370 38' north, and between the meridians 1370 05' and 1380 10' west, has been again examined, 
bat without finding any spot corresponding to that reported by the ship Falmouth several years 
ago. Commander Johnson, with the steamer Hassler, made 109 casts of the lead in the vicinity, but 
without finding bottom in 2,400 fathoms. In reference to the results of his examination, that 
officer says : "Lookouts were constantly aloft, but no indication of shoal water could be discovered. 
'Ve frequently saw discolored water, caused by the shadow of a cloud. While on- the ground we 
sighted, ran alongside of, and examined a saw-log of Oregon pine, squared at each end as for the 
saw-mill. The log, about twenty-five feet long, and more than two foet in diameter, was thickly 
covered with barnacles and mussels, exce11t at the surface, and tlie influence which brought the log 
would naturally bring kelp to that same locality." 

The steamer ran fourteen hundred miles during this examination, which was commenced on 
the 2Uh of l\Iay and occupied the bydrographic party until the middle of June. 

Triangulation and to1wgraplty north of JJfendocino Bay.-After quitting the field near San 
Luis Obispo Bay, as stated under tbe preceding lrnad, Assistant Louis A. SengteHer completed tile 
office details pertaining to that survey, and transferred his party to the vicinity of Mendocino Bay, 
to resume the topography and tria!)gulation from the northern limits of his previous work. 

The shores of this part of the coast of California are moderately high bluffs bordered by innu­
merable rock::;, From the flanks of the adjacent mountains the timber comes well down toward the 
shore-line, and adds to the difficnlty of pushing triangulation along the ocean front. To avoid 
expense in 01>enillg lines, one of the station::; occupied hy Mr. Sengteller with the theodolite was 
upon a. tree 103 feet abo,-e the ground. After determining a sufficient number of points tlie 
plane-table survey was extculle<l along tile coast from Russian Gulch to Pudding Creek, or several 
miles abo'e the mouth of Noyo River. Tuis survey includes the light-house site at Point Oabrillo, 
aml the Im1diug-places at Caspar Creek and Noyo Rh'er, at each of which, saw.mills now· cut a 
<la.ily average of thirty thousand feet of lumber. The landings afford tolerable shelter for vessels 
from the prevailing winds of summer, but are uncertaiu in winter, and in that season are unsafe. 
After extending the topographical survey as far as practicable, l\fr. Seugteller, aicled by Mr. Willey, 
pushed a tertiary triangulation to connect his work with that of Assistant Rodgers, whose party was 
employed to the north ward. Both parties were yet Jn the field when the last reports from the section 
were received. The statistics of Mr. Sengtcller's WOI'k are: 

Signals erected ... _ ........ _. . .......• ··.· ............................... . 
Stations occupied • . . . • . . . . . .....................•.....•..•.•....•••..•.• 
Angles measured ............ - ................ _ ..................•....... 
Number of observations . . . . . . . . . . . • . . ....................•......•....•. 
Miles of shore-line surveyed ............................................. . 
Miles of streams and ponds •....•......•..•....•.....•....•............•. 
Miles of roads and trails ..•.••..•••••..••....•......•••....•••.•••••..... 
Area of topography (square miles) ..................................... .. 

15 
25 

211 
3,315 

19 
82" 

15g 
Si 
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Triccngulation and topography between Koyo RiDer mul Shelter Gore, Gal[!<iniia.-.\.s mentioned 
under a preceding head, .Assistant A. F. Uodgers completed his offiee-work in the course of the 
winter of 1872, aud early in the following spring took the field in the viciHity of Sau Francisco. In 
July, he transferred llis part.r to the coast of California, north of .Xoyo l~h"er entrance, and resumed 
work where his operations had lJeeu elosed in the prt>ceding season. The reg-ion is wild, almost 
uninhabited, and destitute of roads. }fountain spurs, high, broken, and abrupt, covered with iH'a\"Y 
timber and dense chapparal, came down boldly to the shore of the ocPa11. Ad vancc in any direction 
on laud was difficult, and the natural oustacles to progress were increased during the summer by 
prevailing fogs. ~i\s antumn approached the weather became more fwvorable. Assistant Hod;;ers 
pushed the 11eedful triangulation, while his aid, :\Ir. E. F. Dickins, workecl with the plane.table. 
The party, when the last report was reccivetl, was yet in the field, ~fr. Rodgers intending to join his 
work with the stu\·ey which .Assistant Seng-teller was conducting along the coast from the south. 
ward. Statistics giYen in the field-report of Assistant Rodgers are: 

Signals erected .. _ .... _____ ... __ ........... __ ........ __ . _ ...... __ . _ 
Stations occupied .... _ ........ _. ___ . _. ____ . _. __ .. ___ ............ _. __ . __ 
Objects observed on .....•......... __ ........ _ . __ ...•. __ .... ___ .. _ ...... . 
~'i.ngles measured .......... _ ......... _ ..... _ .... _. _____ ......... __ .... . 
:Xumber of angular measurements .......................... ____ ........ . 11, j.J,j 

The three plane-table sheets no.w with the party represent twent,y-fonr miles of the coast of the 
Pacific, and in detail an area of 13 square miles. 

Off-s7wre ltydrography near Humboldt Bay.-In December, 187:?, while the schooner Jlarcy was 
nuder repairs, Assistm1t .Bradford dispatched his aid, J\Ir. 'Yestdahl, to watch in hca\·.Y weatlier. 
and determine the position of any undiscovere1l rocks off Cltpe J\Iendocino. In the conrse of a 
month he discovered five dangerous rock,;, and saw the great swell of the Pacific breaking in two 
localities over lal'ge areas of ground on which snbseq1rnnt soundings showed from !J to 10 fathoms 
of water. Ile made 164 observations for the positions of ten sunken rocks, whid1 had been indi­
cated by sharp, distinct breakers. 

Late in June the party sailed in the Yessel for Humboldt Bay to prosecute the offshore hydrog­
raphy; but after the requisite operations on shore, the schooner was found to be unseaworthy, 
and returned to San Francisco in the midc1le of August. Before leaving Humboldt Bay, Assistant 
Bradford had erected twent.y-one siguals, and occupied five stations for conducting the off-shore 
hydrography. The work done after the return of the party to San Francisco has already been 
mentioned. 

Hyd1·ography o:tf Creseeiit Oit;y, Cal~fornia.-The steamer Hassler, with the hydrographic party of 
Commander P.C.Jobnson, United St~es Navr,Assistant in the Coast Snrvey,reaeh~d Crescent City 
early in July. Fogs and winds much interrupted progress in the souncliugs intended to be made in 
the vicinity. It was found, consequently, impracticable to run lines off shore to tleep water, the need­
ful signals being usually invisil>le when the vessel was only a mile or two from land. The reef off' 
Crescent City was, however, thoroughly developed, and additional soundings were rna(le in its 
vicinity. Tidal observations were recorded at Crescent Gity until tlle end of Septeml>el', when tlJe 
steamer returned to San Francisco. Under the head of Section XI, mention will be made of other 
surveys made by Commander Johnson. 

Reconnaissance and triangulation from Rocky Point to Klama.th Rfoer.-Late in the season, 
Assistant A. ,V, Chase transferred his party from the vieinity of Cape Sebastian, in Section Xf, to 
the Klamath River, and made a reconnaissance and preliminary tr•iangulation along the coast of 
California from the False Klamath to Rocky Point, north of Trinidad Bay, incidentallJr sketching 
iu the shore-line and approximately locating the rocks along the coast. The shores traversed hy 
his party being high, and covered with heavy timber from the mountaiu-cr~sts inland, afford ·"ca11ty 
means of carrying on the tertiary triangulation. l\Ir. Chase, howeYer, found that a satisfactory 
trigonometrical connection can be effected between the Crescent City survey aml the work on flnm­
boldt Bay. Iu this reconnaissance, 725 preliminary angles were measured from the selected sta-
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tions. The statistics of triangulation completed from Ftilse Klamath to a poiut two miles south of 
tbe Klamath River are: 

Signals erected . , ....•....................................... _ . . . . . . . . . . . . . 8 
Stations occupied ........... _ ...... - . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . G 
Angles observed . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 
Obser>ations . . . . • . . . . . . . • . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3:.!7 

Assistant Chase was in tlie field at the date of his report. During the season he was aided by 
Mr. Paul Sclmmacber. 

Aids to navigation.-In the course of the year Assistant Davidson has communicated for the 
information of the Light-House Board hhi views upon the best sites for light-houses and other aids 
to navigation on the western coast. His rec_ommendations have includetl the erection of a light­
house at Point Cabrillo, and of' others in Admiralty Inlet, Prrget Sound, and Hood's Canal, in the 
order of time in which the necessities of commerce may reqrrire them; a fog-whistle abreast of the 
son them limit of the bar of San Francisco Bay; a buoy to mark the wreck of the ship Patrician 
on the Four.fathom bank, near the Golden Gate; and a fog-whistle at the entrance to Humboldt 
Bay. 

Snbassistant George Farquhar has been employed, nnder the di'rection of .Assistant Davidson, 
in making projections for the geographical reconnaissance of the western coast of I1ower California, 
and pr~jections for the inshore and offshore hydrography of the coast north and sonth of Crescent 
City reef. On these were plotted about two hundred trigonometrical points, ttw positions of which 
had been determined by field observations. He has also duplicate1l the numerous coast-views 
obtained by Mr. Davidson, exclusive of nearly one hundred views of points on the coast of Lower 
California and of the eastern shores of the Gulf of California kindly lent by Capt. William Metzgar . 

. Of Scanunon's Lagoon and others on the coast of Lower California, of which maps, with sailing 
directions, have been completed by Capt. C. M. Scammon, of the United States lfovenue l\farine, 
copies were made by Mr. Farquhar and filed in the archives. He has furnh;hed the numerous 
tracings required in the operations of the field and hydrographic parties, and, under the inspection 
of Mr. Davidson, compiled data for the study of the great warm stream of the Pacific which passes 
the coast of Japan. 

SECTION XI. 

CO.\ST OF OREGO~ AND OF'\VASHINGTON TERRITORY, INCLUDING THE INTERIOU DAYS, PORTS, A~D 
IUVERS. (SKETCH No. 16, bis.) 

Tria.n9ulatinn and t-Opograplty between M<wk's Arch and Rogue River, Oregon.-After closing at 
San Pedro Bay in Section X, Assistant .A. W. Chase was engaged for a. month ju computations 
and other office-duty per$aining to his previous field-work. He took the field in July in the vicinity 
of Mack's Arch, and erected signals for a scheme of triangulation turning on North west rock of the 
Crescent City Reef; but bad weather prevented observations with the theodolite. Tbis part of the 
season was employed in pointing out the localities of the stations of previous years for the use of 
Commander Johnson, chief of the hydrograpbic party. The tertiary triangulation was subsequently 
extended from Crook's Point to Cape Sebastian, and from thence Mr. Chase made a reconnaissance 
to lwgue River. This work was conducted over one of the roughest stretches of the coast of Oregon. 
Tbe region is sparsely settled and without-roads. The following are statistics of the triangulation: 

Signals erected .....•.............••.•.•.•............•.•...•... _ . • • . . . . • 18 
Stations occupied .............•............. _ ...........••....... " . . . . . . . . 16 
Angles observed . . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • • . . . • . . . . . 95 
0 bservations ..... - - ...•... - .•...........•• _ ....... _ ..•••••.••••••••••. : • 1, 295 

The topography was carried from Crook's Point to Cape Sebastian. A tracing made by plane 
table reconnaissance of Hunter's Cove anchorage was fumished t() the hydrographic party. Mr. 
Chase also malle sketches of Chetko River entrance and anchorage from seaward. 
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Hydrogrttphy of Hunter's Cove and Ohttko enfrll)we, Ore1;mi.-An anchorage, with good shelter 
for small coasting-•essels, under Uape Sebastian, and of which the shore-liue was traced thi!'l season, 
as already mentioned, was crncfnll.l" sonm1e<l out by tltc h_v!lrographic party of ClJmmamlt>r John­
son, with the steamer Hassler. This anchorage is locally known :is Hunter's Con>, Schooners can 
anchor safely nntler the l<'e of the island dmfog stiff southeast winds. 

Of Chetko CO\·e, which was also tll'Yeloperl hy sou11tlings, Oornmamler .Jolrn,;m1 reports: "This 
iS an excellent snmrner anchorage; eYen preferable to that at Crescent City, in caRc of a southeast 
win!l, as there is more room fo1· a sailing-vesP-el to work." 

vVhile soundings were in pmgrnss in the yicinity, sinrnltaneotts obserYations for high and low 
water were recorded from July 17 until An;!!·nst ~;; at Hunter',; Coye and Chetko entrance. 

Latitude, longitur7e, mu] 11zi111nlh at K11l111na, Ori'f/1!11.-Iu Augnst, Assii-it:rnt G(~orge Dal"idson 
detached Snbassistant \Yillia111 Eimbeck a!Hl l\Ir. T. ,J. I,owry from his party to occt~p.r a station 
at Kalama, on the Colmnbia Ith·er, for the <leterminatio11 of longitude. As alrea1ly stated, '.\fr. 
Davidson rcm:iined at 8an Francisco and exchanged signals by teh•graph. The triangulation of 
t,he Columbia RiYer includes the astronomical station of 18;">1 at Cape Disappointment, and i;;i also 
connected '.Vith the snrYey of Shoal water Ba~·. As heretl)fore, tlie \Yestern Union Tt>lf'grapl1 Com­
pany accorded the free use of their line-s for this sen·ice. Tlie seasrm waR favorable for work on 
the Columbia, bnt continuous fogs preYailed at San Franci:'!co, 80 that on Rfweral nights when 
clock-signals were transmitte1l, one obsen-ei· or the other was unable to make ohser.-ations for time. 
At Kalama, transits were obHer\'e!l upon 18 night><, an!l signals were transmitted on G uig·hts, 
when time obsen-ations were complete. The whole number of transits was 37t, npou 30 st:ll's, 
with the Daddson meridian instrument No. 1. The registry was made on the Hipp field-chrono­
graph No. 4848, with the Frodsham break-circuit chrononwt.er No. 3479. Afrer completing these, 
observations were commeuce<l for latitude with zenith telescope :i:-ro. 1, and contiuue(l for 10 nights. 
Tlie total number of obser>at.ious was l;);:>, upon .30 pairs and triplets. The reduction of this work 
is now in progress. Azimntlt observations wer•' completed in 6 nights, the record showing 120 
measures for angle between the mark and Polaris, near eastern elongation, with the twelve-incl1 
theodolite No. 37, and 92 obseffations for time with the sextant. 

Subassi8tant Eimheck, after closiug at, Kabttna, trnnsforred his party to Cape Disappointment. 
Triangulation of the Oolumbia- Rirff.-ln ::\fay, Assistrwt Cle\'elan(l Hockwell transferre<l hi8 

party from the sonthern coast of California to the Columbia Hin~r to continne the work of pre\·ions 
seasons. As it was important to aclJust the sU1T1•y of the Columbia h,Y obser\"ing at a }lOint for 
longitude, instead of continuing the topography of the ri Yer shores, the triangulation was 11ushed 
forward from 1-Vestport to Kalama a distance of 32 miles. At the last-name(l point the Northern 
Pacific Railroad leaves the Columbia Ri\·er and pas$es northward towrtrtl Puget Sound. The 
valley of the Columbia is heaYil.f wooded, and progress through it is impeded by a dense uuder· 
growth. The old limits of the river are steep, roeky, ba8altic banks, heaYily timbere1l, wherever 
trees can find room. "\Vithin the original banks lie extensiw timbered flats, and broa<l marshes 
everywhere cnt up by sloughs. A boat furnished the only means of transportation for the party, 
and the work was consequently very laborious, especially when the freshets of Jtme were rmming. 
In making the reconnaissance amt reaching tlie stations, the only prnctical1le route was through 
sloughs. Lines of sigltt had to be openell from each station, and e•ery forward line was studied 
under great disadvantages; bnt tbe sketch of the triangulation exliibits a satisfactory scheme, and 
the progress made is evidence of s1lecia,J energy in the service. On the Columbia the weather ~as 
favorab1e, and only a few days were lost by reason of the prolonged smoky season. The followmg 

are statistics of the work : 

Signals erected •... - ....... · . - - - · · - · · · · · · · · · · · · · · · · · · · · · · · · - · · · - · · · - · · · · 
Stations occupied ..... " . - .... - ... - - ... · - - . - - • · • · - - · · · · - - · · - - - - - · - · - - - · · · · 
Angles measured •.•..•.....•.... - - .•.. • · . · · · · · • · · · · · - · · • · · · · · · - · · · · · · · - · 
Points determined ........ - .... - - · · · ·. - • · · · · · · · · · · · · · · · · · · · - · · · · · - · · · · · · · 
Observations ..••••.....•..•... • - · · · · · · · · · · · · · · · · · · · · · · · · · -- · · · · · · · · · · · • · · · · 
Vertical angle-observations ...... ·. · .. - • · - · · · · · · · · · · · • · · · · · · · · · · · · · • · · · · · · 
Heights determined ••..••.•..... - · · ... · · · · • · · · · · · • · · · • · • • • · · · · · · · · · • • · · · · 
H. Ex.133-8 

3! 
29 

129 
40 

4,G40 
250 
40 
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After connecting his triangulation with the point occupied by Snba&sistant Eimbeck, at 
Kalama, for determining longitude, Assistant Uockwell returned to San Francisco, and is again 
engaged on the southern coast of California. He was aided in both sections by Mr. Geo. H. Wilson. 

Jllagnetic obserl'f1tions at Gape D'is(/ppointment, Washington.-After closing tile serdce mentioned 
under a preceding bead, Subassistant Eimbeck and Mr. Lowry occupied the two magnetic stations 
at Cape Disappointment, where Assistaut D:widson had determined the mag·netic elements in 1851. 
The records of this season include 332 observations upon 9 da:rs for declination; 125 observations' 
for deflection; 100 for vibration; and 2!8 obscrvatiolls for <lip, with two needles. The azimuth was 
determined by 41 observations on the sun, and the local time by 72 double altitudes with the sex. 
tant. From Cape Disappointment the party returned to San Franciseo aud engaged iu the compn· 
tations. 

Triangulation and topography of Slwalwater Bay, lra.sltington.-Subassistnnt J. J. Gilbert, after 
inking aud tracing his topograpllical sheets and reviewing the field-computations of his triangula­
tion of the coai.-;t of Washington Territor.r, took the field in .April, an<l prosecuted work in Sboal­
water Bay southward to connect with the survey of Columbia Rh·er: Jn order to do this, it was 
necessary to open nine avenues for lines of sight through dense fir fore;;ts, that cover the hills and 
low ground. The labor was great, but is repaid by the satisfactory junction of the two surveys. 
Both are uow in kuown geographical relation by determinations made this season for the longitude 
of a station at Kalama, on the Columbia Uiver. The following are statistics of Mr. Gilbert's trian­
gulation: 

Signitls erected .................. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 35 
Statious occupied .............................................. , . . . . . . . . . 27 
Angles mea~mred ................... ·.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • l'ifl 
Objects observed upon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151 
Observations .....•................•..................................... 4, 920 

The topography on four slleets represents tl1e shores of Shoalwater Bay southward from the 
limits of the last ~eason's work nnd connects with tbe plane.table survey of Baker's Bay. The 
statistics are: 

Miles of ocean and .bay shores ...........................•..................• 5:.! 
.l\liles of slo1tgbs ...... ........... ~ .......... , .................... ~ ................... ~ __ ..... _ ................. ~5 

1\1iles of roads....................................... . . . . . . . . . . . . . . . . . . . .. . • 5 
.Area (square miles) ......................................................... 32 

Near the close of the season l\fr. Giluert starte{l on a reconnaissance to examin~ the coast 
between Point Adams and Killamook, with i·eference to the practicability of conducting triangn. 
lation. He was engaged in that service at the date of his last report on field-work. 

Tidal obseri,a.tions. The excellent series of' tidal and meteorological olisen·ations made at 
Astoria ban~ been continued by l\fr. I1. Wilson, under the supen·ision of Major G. H. Mendell, of 
the Corps of Engineers, BYt. Col. U. S. A., who has ably carried out the plans furnisMd from the 
Office. The tabulations of high and low waters and the hourly r{'adings are now made by the 
observer. 

The self.registering gauge formerly used at San Diego has been put up at Port Townshend by 
Assistant Lawson, and is now working regularly. Mr. Wilsou left .Astoria for a few days to assist 
Mr. Lawson in this work and to instruct the observer, Mr. L. Nessel, who also tabulates the tidal 
registers and keeps up a series of meteorological observations. 

Triangulatfon and t(pography of Puget Sound, Wa.sltington.-During the winter of 1872, Assistant 
James S. Lawson was eugage<l in computing the results of bis field-observations of the previous 
year, and in iuking and tracing the topographical sheets, duplicating records of observations, and 
making projections for work during the present season. Early in the spring he took the field for 
the triangulation, topography, and bydrography of Budd's Inlet and its approaches. The work 
includes the town of Tumwater, at the extreme southern end of Puget Sound, the t-Own of Olympia, 
and the village of Swantown. Iu the imm('diate vicinity of the inlet the shores are thickly wooded, 
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and covered also with a dense undergrowth, but the "logging roads'' afforded tolerable means for 
carrying on the topography, of which the following are statistics: 

Miles of bay-shore line.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ .'3:l~ 
.l\liles of roads . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .................. .'30 
Area (square n1iles) ...................•.... _,., •.....•...................... 1:.l 

At station Cooper, between Budd and Eld Iulets, A:-;sistant La\Ts011 ma< le l 1-i ohserrntions, hy 
double zenith distances, for determining the approximate positio11s of the north, south. and middle 
peaks of l\fount Rainier, and tlie highest point of .\fount Saint H11lens. . . 

In the fielcl-work, aud h1 office-rednctions, AssiRtant Lawson was efficit,ntly aided bJ· :;\[r. Fred. 
A. Lawson. The party l1ad the use of the brig R. H. Fanntleroy. 

H.1Jdn>[llY1Jlhy <!f Puget Sound, Washington.-After completing tlte topog-rapl1.Y of Bn11tr~ llllt>t, 
Assistant Lawson took up and 1n·osecntccl the l1ydrography of the inlet and its approaches, a11d was 
so engaged until tbe cfose of tbe season. Pogs and smoke retarded tile progress of the work. Tue 
surve;r extends four miles northward of Olympia, and soundings bare bee.n ma<h• qnite nnmrrous 
on account of the proposed i·cclamation of t!Je '"flats., near Olympia. The Lydrngraphy iael1ules 
also the terminus of one of the l1ranches of the Northern Pacific Hailroad. '\Yliik sounding;; were 
in progress, Assistant Lawson kept up a series of tidal obsen·ations. The following arc statistics 
of the bydrography: 

Angles measured........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G91 
~umber of soundings ................................................... 10, GJO 

SECTIO:X XII. 

COAST OF ALASKA TERIUTOHY. (SKETCH Nu. li.) 

Reco1mail!.~mw1· '!( the coast of A.la!!ka .. -Furthcr progress has been madt• i11 111e clt•\·elopmeut 
of the coast of Alaska, 1>y a party under the direction of Assistant 'N. H. Dall. An outline of tl1e 
operations of the season will !Jc found in the appen<led extracts from l1is report. 

""itll tbe schoouer l"ukon, which hatl been fitted out under his immf'diate snp0rdsio11, Mr. 
Dall left Sa.n Francisco on the 28th of April, and reached Hiuliuk on the 20th of )fa,\", making the 
shortest run yet knmn1 between the two poi11t8. Ou the ,-oyagc very hea\·y w<•atl1er mis encour1-
terecl, lasting uearly a week, and a calm which lasted three days. 

·"'Ne made land when sm·cnkcn days out near the Sannakh reeft1, ancl during the calm dis­
co,·ered a bank Ising some distance off shore ~ith thirty-eight fathoms of water au<l gr~n-ells bot­
tom. Here we found c0l1 and lrnli\.mt of large size and good qnalitj· in great a1Jum1a11ce. \Ye oh­
tainell a good series of obser>ations, fixing the position, and approximately l1etermiuing the soutl1-
er11 and eastern limits of the Saunakh reefs. '\Yithiu the limits of the bank, arnl b<.:tween it and 
the shore, we found depths of 75 to 100 fathoms.'' 

Mr. Dall remarks that this slwal ground iu respect of distance from the nenrest laud corres­
ponds with several other banks already known; in particular one uff the sonthern e111l of Kadiak; 
another disco\·ereu by Assistant Davidson in 1867 off Unimak; aud a third, known as the ''off­
shore ground'' of the Shumagin fishermen; and from this correspondenre at four places he infers 
the existence of a submarine ridge running par<:Lllel with the peninsula, from Unimak eastward. 

"Current observations were kept up during the voyage, the results tending to confirm the 
obe:en'ations of previous years." * * * * * " 

"The past winter in this rt>gion, as in the eastern United States, has been 011e of m1mmal 
se...-erit.y; and the season was fully a month later than the average. Ficlc1-icc on tho 20th of 111ay 
in Behring Sea reached to within 130 miles of Unalaska, and was from 10 to 40 feet in l1eigbt abo,·e 
the water. This has not been paralleled since 1831, according to local tradition and the church 

recordB." "' • • * • • • 
"After rating our chronometers, we 11ailed from Uualaska for the '\Vestern Islandi>, and visited 

in the course of the summer nearly all the harbors previously known. A new and exrellent one 
was discovered at the island of Ada.kb. Returning to Unalaska, we obtained the s11mmer rate of 
the chronometers, and, proceeding to the Shumagins, continued at work until the autumn storms ren­
dered it advisable to close operations for the year.'' During a tremendous gale on the 12th of Oc-



 

60 REPORT OF THE SUPERINTENDENT OF 

tober, the rukon was held by three anchors in Humboldt harbor, which had been surveyed by the 
party last year, butt.lie sehoo11er lrilliani Whelan was driven ashore and totally wrecked at Unga, 
twelYe miles to the southward. Ou recei1it of a note which Uaptaiu Holder had sent by a native, 
Assistant Dall promptly weut to the site of the disaster and brought the captain and crew of the 
wrecked vessel, on the schooner Tt1kon, to San l<'rancisco. 

In adyauce of sailing for Alaska the attentiou of Mr. Dall bad heeu re!1uested for the selec­
tion of a site proper for landing a telegrapli-cable intended to trarnrse the Northern Pacific. This 
ser»ice liis large experience in tlte operatious of the \Yestem U uion Telegraph Oompan;y in pre­
vious years enabled him to perform to me satisfaction of the agents of the enterprise. A site was 
chosen for a telegraph-station on the island of Kyska, and the haruor and its vicinity were care­
fully sun·eyed. 

" \Ve outahwd o\·er a tl1uusa11d astronomical ousen·atiuns duriug t11e season, and nearly as 
many fcJl' magnetic elements. The latter show au aYerage decrease iu the declination of more than 
two degrees at most of the stations, since obsernltions were last tak~n, more tbau twenty ;rears 
ago. Our stations are at uearly even dh;tances from the ShL11nagins to tl.te western end of tlle 
cllain." 

''Deep-sea soundings were made wherenlf opportunity offered, and mueh g-reater depths were 
found than auy predousl,Y reported in Behring· Sea. \Ve found, too, the deposition of Globigerina 
mud, or recent chalk-formation, going on at the depth of 800 fathoms.'' 

Soundings made by the party in the Yukon disprove the existence of tLe Bogosloff reef, which 
11as been marked on previous general chart,,; as exte11di11g for twenty miles from Vnimak. "\Ye 
_found 800 fathoms aud no bottom on the exact line of the, supposed reef less than t(m miles from 
the islaml." 

The re110rt of l\lr. Dall includes special meution of the energy, interest, aud competeuc,y dis­
played uy l\Ir, Marcus Baker, the astronomical ai(l iu the party, who lost no opportuuity for secur­
iug 1·esults. Much of tlte season was pas;;ed amid rains and fogs, but a large store of important 
hydrographic particulars has been gathered, and the positions of most of the prominent yolcanic 
1>eaks were determined approximatel.r, as landmarks for chart8. 

The schooner rukon arriYed at San Prancisco on the Gth of Nonm1her, after a passage of 
eighteen daye, from the Sbumagin Islauds. Assistant Dall and uis aid, l\fr. Baker, are now engaged 
in the computations and other office tlet.ail8 pertaining to the operations of the present year on the 
coast of Alaska. 

The report wade by Mr. D.:ill, after ltis return to San Frnncisco, is gi ,·en in the Appendix, 
No. 11. .. 

Tidal observations.-The self-registering gauge intendetl to secure a series of obserrntions at 
Saiut Paul's Island, in Behring Sea, arrived there in April, l 872, but unfortunately the fastenings 
of the clock-face ball given way in the transit, and thus some parts of tLe apparatus had been 
injured. Oapt. Charles Bryant, to whom the instrument was consigned, repaired the clock ae far 
as possible in the absence of ordinary facilities, and put tlte tide-gauge into working order at Vil­
lage Cove, Oil the western side of the island, wbere it was fastened to a mill of timber filled with 
stone. A bench-mark was estaLlished on a rock near Hie crib. \Vitb occasional stoppages, owing 
to the injury which the clock bad received Oil its passage, the times arid _heights of the tide were 
recorded daring June, J uJ~·, antl August of 1872. After that the record was more freq nently inter­
rupted by defect in the moving apparatus, and Captain Bryaut, who had done the utmost to pre­
serve continuity of the record, was coustrained to remove the instmment in the middle of Decem­
ber. Soon afterward tlie northern drift-ice from Behring Sea, swe11t iu l>y south west winds, filled 
the cove, aucl in loosening with the approacL of spring carried awa.y the crib which had been con­
structed to sustain the tide-gauge. The reconls for six mouths, of which the last three are marked 
by numerous interruptions, have been received at the office. 

COAST SURVEY OFFICE. 

The operations of the Coast Sun-ey Office have been conducted, as for many years past, by 
Assistant J.E. Hilgard, who reimmed their immediate direction upon his return from Europe at the 
b:-ginuing of November, relieying Assistant 0. S. l'eirce from temporary charge of the Office. 



 

THE UNITED STATES UOAST SURVEY. 61 

The organization of the different dfrisions of the Office has remained urieltauged. The following 
statement gives a succinct account of their operations during the past ,year, wllich ha Ye fally kept 
pace with the ad\'ance of the field-work. 

Hydrograpkic d-ivision.-Tbe planning and Yerifying tl!e work of sounding-1>artin; is under the 
immediate direction of Capt. C. P. Patterson, inspector of hydrography, who also has charge 
of the construction, repairs, and disposition of the ,-essels belonging to tl!e Coast Survey sen-ice. 
The office-work under his. direction, consisting of plotting and drawing of hydrographic cllarts 
from the field-records, has been performed by Mr. E. "\Villt:nbibher, the principal h.nlrogra11hic 
draughtsman, who has also verified all rednced llrawings of l!yllrogrnp::.y, and has prepareu all 
notes relating to lights, buoys, and sailing-llireetions for the pulilished charts. In drawing the 
charts from original notes, he was assisted by Mr. J. Spramlal. 

Computing dit'ision.-The computing di,~isiou of the Office has been contiuued in charge of As­
sistant Charles .A. 15chott, with the same general org;mization as in preceding years. The special 
duties assigned to the computers may Ile stated, in general, to have IJeeu as follows: To Assistant 
T. "\V. "\Verner, tbe computation of current work connected with trhtnglllations; to Dr. G. Hum pf, 
the comparison of field and office computations of geodetic work, and charge of registers of results; 
to Mr. J, Main, the comparison of astronomical computations of time, azinmt h, and latitmle deter­
minations; to .Mr. E. EI. Courtenay, the least squares adjustments of completed triangulations; to 
Prof. R. Keith and )fr. F. Hudson, temporary computers, the reduction of astronomical obserrn· 
tions; and to Mr. H. H. Gerdes, the clerical work of the computing division. 'l'he direction and 
examination of computations and the duty of making special discussions after, and rPporting tht• 
results reached, devolved upon Assistant O. A. Schott. During the temporaQ- a\Jse11ce of Assistant, 
Hilgard, .Assistant Schott was acting assistant in charge, lietweeu August 11 and Septem lier 8. 
Itespecting tl!e persomwl, the following changes have occurred during the year: Dr. F. Kftmpf gavt' 
up his connection with the survey March 31; Mr. M. H. Doolittle was temporarily engaged between 
April 21 and June ll, and took perm:iuently the position yacated by Dr. Kampf, 011 September 1; 
Mr. W. B. French was assigned to field-duty March G, and his polSition in the Office was filled by 
)fr. H. H. Gcrtles, from tlJ.at date; Mr. L. 1'. Sbidy was temporarily connected with the computing 
division between July 19 and August 19, when he was transferred to the tidal division; )fr. ('. L 
Gardner was temporarily assigned to duty on September 1. 

Of the specia.J 1lisc11ssions made by l\<Ir. Schott, the following may be mentioned: Heimlts 01 

hypsometric measures taken at Bodega Head and Uoss Mountain, in 1860and187:!, h,\' _Assistant G. 
Davidson, (a joint paper with the observer;) results of tlle secular ehauge of the magnetic declina­
tion at various statiom; j adaptation of triangulations to various conditions and conftguratious of 
the earth's surface; results of the secular change of the magnetic declination, dip, aud intensity, at 
"\Vashingtou, D. C.; resnlts of differential obserrntions of the magnetic declination made by Dr. 
'Valker, at Fort Steilacoom, in 1866, aud at Camp Date Creek, Arizona, in 1867. lie also made, 
on three days, the usual magnetic observations at \Vashington, and, in connection with these, tested 
the accuracy attainable with the :!fl-inch Casella theodolite, in obserrntious for astronomical lati­
tudes and azimuth. 

Tidal division.-The duties of this division, consisting of the red11ction of the tidal observations 
ta.ken at the several established stations on the Atlantic and Pacific coasts; the prrnlictiou aml 1mb­
lication of title-tables for the principal ports of the Unitetl States; the prep<tration of all data rela­
tive to tides required for use in oflice and field work; correspondence with ouserrnrs and in revly to 
inquiries; inspection of new apparatus, and the general supervision of the sen"ice, hitve been con­
tinued under the charge of Mr. R. S . .Avery, who bas been assisted in the computations by l\Iessrs. 
J. Downs, A. Gottheil, C. Ferguson, L. P. Shilly, and Miss l\L Thomas. The particulars relatiug 
to the permanent tidal-stations, and observers at the same, ha,·e Lleen mentioued under tile hemh 
of the respective sections in which they are situated. 

The amount of office-work bas been much reduced of late, by instructing the obsen'ers to talm­
late the high and low water as well as the height of the orllinates for C\'ery !lour ou s11itallly-pre­
pared blank forms. This is done Ll.Y the ol>serrnrs at North Haven, :Fort l\fonroc, Fort l'oint, (.San 
Francisco,) Astoria, and Port Townsend; and it would appear that the character of tl!e obser\"a~1011s 
has been sensibly improved by their attention being directell to tbe inconvenience of occas1011al 
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faillue. The tide-gauges of the new form, with cylinder re\olving once in tweut,y-fonr hour~, receiv­
ing a week';; record, have been specially providecl with all that is ref}nisite for tabulating conven · 
fontly and accurately. 'Vhere these tables have not 1'een ma.de by ol>servers, they have been made 
in the Office as soon as convenient. The primary reductions for all the obser\'ations are made soon 
after they are recei~·eu, and the results put in a shape convenient for use when wanted. T.he dupli­
cation of hourly readings is completed for North Ilaven, Santiago, Fort Point, and Port Townsend, 
and nearl_y up to elate for Boston and New York. For the latter places only selected years have 
been read, the earlier ones being too imperfect. The mis:Sing place8 in the Fort Point and Santiago 
series have been interpolated by cun~el'i. 

On application of l\Ir. E. Roberts, of the British Nautical Almauac office, a copy of hourly read­
ings of tidal observations at Fernandina, Fla., for one ;year, and of those at Santiago, Cal., for two 
years, were sent to him, to enal>le hiLD to apply to them the new harmonic analysis of Profo8sor 
Thomson, wbich had 1'een used ,·ery successfully on several series of British ouse1Tations, and on 
some of our own, previously sent to him. 

The Tide·Tables annually i8sued, contaiuing prediction8 of tides for the principal ports of the 
United States dnring the ensuing year, have been computed for 1874, under Mr . .Axery's super­
vision, and published. The predictions for Boston were contril.mted by .Mr. Ferrel, based on his 
discussions of his observations for that port. The table of constants appetHled to these pulJlications 
was imprornd and extended by means of new matter received at the Office. 

Draifinf/ divi8ion,-Tbis division is under the special direction of the assistant in charge of the 
Office. Its immediate supervision, as heretofore, bas remained with Mr. vV. T. Bright, wbo, from Lis 
long experience in the division, has bee11 enabled efficiently to distribute the work, adapting it gen­
erally to the special fitness of the several draughtsmen. The duties of the di,·ision have been 
divided nearly as follows: (See also Appendix No. 4.) 

J\Ir. A. Lindenkohl has been engageu in rerlllcing for publication tile topograpl!y and h~·drogra­
phy of tbe coast and harbor charts, and in making additions to the general" coast aml sailing charts. 
He has brought up to date the list of progres8 sketches that accompany the annual reports; made 
prqjectious on copper, prqjections for field.parties, and diagrams. Mr. H. Liudeukohl was employed 
upon the finer topographical reductions as well as upon the hydrography of various charts of the 
coast. He has wade fiehl.projeciions, tracings, and a great portion of bis time lrns been given to the 
prollnetion of a number of plJOtolithographic maps and charts. Ile luts also eugraYed ou copper 
the topography of San Francisco and Tamal Pais peninsula, upo11 the 2 -0 ,,100,J scale, chart of part 
of the western coast. }Ir. L. Karcher has constructed the greater number of projections called for 
by the numerot1s :field-parties, made diagrams and tracings, and has been engaged upon plioto­
Jithograpbic chart8 and sketches. Mr. F. Smith continued tracing for photographing to the publi­
catfon scale of ,..,~00 tl1e original topographical :fi.ehl-sheets; made pr~jects and copies of field­
sketclJes. Messrs. :F. and W. Fairfax have made traced copi(•.s of original hyurogra.pliic and topo­
graphical maps and charts called for by the public service, and done miscellaneous duty. J\fr. E. J. 
Sommer, until llfay, when he left the Office, was engage1l upon preliminary charts and sketches . 
.Mr. I» Erichsen bas filled in upon photographic prints, scale 80h001 the topographical details, and 
has been engaged upon various classes of miscellaneous work. Mr. II. Eicl.Jholtz has been employed 
upon adding corrections to cbarts already published. Mr. C. E. r .. ewis bas attended to copying for 
the dfrision anu for the Office. Mrs. E. Nesbitt was employed in uuplicating the volumes of geo. 
graphical positions used lly the division. lHr. E. M:olkow was engaged <luring N ovemher and Decem­
ber in measuring the shore-line, &c., of rncent topographical sheets. Mr. :F. Hartig was assigned to 
the division in July, and worked upon special maps, charts, and tracings. Mr. )f. Angles joined the 
didsion in Febraa.r.f, and bas beou employed - upon photolithogrnphic charts and miscellaneous 
work. Messrs. R. F. Bartle and U. We!Jrhan were temporarily attached to tile dh·ision during a 
portion of the yea.r, arnl made tracings, corrected published charts, &c. 

In addition to the work .shown in Appendix No. 4, the following statement as to tl1e operations 
of this division is given: 

Projects for new charts prepared. • . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . • . . . . . • . . . . . . 23 
Projections made for the use of the topographical and hydrogra.pbical parties. . . . . 96 
Topographical sheets traced for reduction by photography. . . . . . . . . . . . . . . • . . • . . . 11 
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Diagrams. . . . . • . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . • 8 
Pr~jections on copper for engraved charts ................................... 1 l 
Tracings made on special calls...... . . . . . . . . . . . . . . . . . . . ....... _.. . . . . . . . . . . . . 8."'i 
Miscellaneous tracings and diagrams for field and office nsc . . . . . . . . . . . ...... 11 i' 

The information furnished by this <livision of the Olllce in rep1y to special calls, ustiall.v iu the 
form of tracings from Urn original maps and charts of the sin\·ey, is gi,cn in Appendix. :Xo. :;, 

E11grari11g 1lfri.~ion.-TL.is division has remained under the charge of .Mr. E. Hergesl1ei111er, whoi;;e 
execnth·e ahilily, 110 less than his technical knowledge of s1un~ying, drawiug, and e11grayi11g, ii-1 

constantly exercised in promoting the efficiency of the work. The distl'ilmtion of the work among 
the different cngrin-crs, the snpcr\·ision of its execution, and verificati()n of tile si1me, the prepara­
tion of all the lettering, titles, and notes, and the arrangement of the work of elrctrotn1i11g, are 
among the many duties performed by him. 

Dtiring the last year the force of this di,·ision has been emplL•.}ed as follows: J\IessrR. ,J. 
Euthoft'er, S. Siebert, Il. C. Evans, A. Sengteller, "\Y. A. Thompson, and A. ~I. l\Iaedel ms topo· 
graphical engraYers; .Messrs. J. Knight, E. A. l\faet1el, F. Courtenay and A. Peterson as letter 
engravers; l\Iessrs. ll. :'.\I. Knight, H. S. Barnard, and F. ""· Benner upon sautliug; l\Iessrs. J. C. 
Kondrnp, R. F. Bartle, J. G. Thompson, E. H. Sipe, W. H. Da,·is, aud W. II. Knight as miscella· 
neons engravers; :!'.Iessrs. J. Euthoffer, S. Siebert, H. C. Evans, and F. Conrtenay have been 
employed only upon contract work; l\fr. E. l\folko>1·, who for several years has rfl!luced ontlines on 
copper with the pantograph, resigned the early part of the year; ~Ir. I~. F. Bartle was engaged but 
one month during tlw year, on acconnt of failure of sight; l\Ir. G. A. 1\.forrisou, the clerk of the 
<1ivision, was tmnsferre1l to the field in July; the clerical tltnies have since been performed hy l\lr. 
L. C. Kerr. 

A tabnlal' statement of tlt2 clmrts worked upon, auil the work performed uy each engra\·er, l::l 

given in Appendix: .No. :J. 
Electrotyping and plwtographin9.-"11Ir. George lVfathiot conducted these operation" as heretofore 

until the l:ist thiy of l\fay, when his life was sudtlenly arnl unexpectedly endml IJy t!J.e rupture of a 
large blood-vessel. l\Ir. l\IMhiot had had charge of that important branch of the wmk for more 
than tweuty years; awl the great perfection of details and invaria.ule success of the operations 
were, iu a large measure, owing to his untiring zeal aml ingenuity in experiment. A description 
of the process of electrotyping, as carried on in the Coast SL1rvey Office, ~as gh·en by him in tlte 
Coast Survey lteport for 1851. 

He was sncceeded in charge of the work by ~fr. A. Zlllnbrock, who had previously assistetl 
Mr. Mathiot, arn.l who has since carried on the operations with entire success, Mr. F. Ober assisting, 
as heretofore. Daring the year tb.il·ty-three electrotypes of tlle engraved plates ha.v(> lJeen repro · 
duced, and the photographic rcclt1ctions required for the drawing and engraving di\ isions have 
been made as usual. · 

Division of clmrts and instruments.-The w9rk in this tlivision, which included, besides the safe. 
keeping of archh·es, the ma.p-printing, tlistribntion of charts and r:lports, and the mechanicilin's and 
carpenter shops, has been directed during the year by .Mr. John T. Hoover. 

The dnty of registering and filing for convenient reference tLe original maps and charts of the 
survey, and the records of observations made in the field, and of keeping an account of tl1e same, 
as they are m;ed iu the Office, was performed by M:r. A. Z11mbrnck until June; after that time uy 
Mr. A. Schott. 

By the press used for copper-plate printing 14,810 copies of charts and skctclles have been 
printed within the year. The copper-plate press was worked by Mr. T. V. Durbam until J tme; 
after that time by Mr. Frank l\Ioore.. 

The work of backing with muslin the sheets required for office and field use, aml the miscella· 
neous duties pertaining to the folding-room, were performed during the year by Mr. H. Nissen. 

The map-room was in care of Mr. T. l\'IcDonnell. An aggregate of 16,584 copies of charts 
have been issued within the year, and 4,353 copies of annual report~ of va.ri~1.1s years have been 
distributed. 



 

64 UEPOLU OP TITE SUPERINTE:N"DENT OF 

The work in the instrmnent-sliop was <lone antler the supervision of :Mr. John Ola.rk, by John 
Foller, \Villiam Jacobi, Werner Suess, Charles F. Wlirdemaun, and E. Eshleman. 

The wood-work of instrnmentR, tlieir pa,cking for transportation, and all work of carpeutry 
required in the Office lrns been performe(l by l\Ir. A. Yeatman, assisted by Mr. F. E. Lackey. 

Clerical force.-The general correspondence and office accounts ha Ye been, as heretofore, under 
the charge of l\fr. V. E. King, m;sisted by Mr. P. \V. Clancy. 1\fr. 0. A. Hoover acted as writer iu 
the l1y11rographic di·dsion. Mr. H. L. Hawkins has continued to discharge the dnties of principal 
accountant and bookkeeper in the office of the general disbursing agent, s~i.m11~l Hein, esq., and 
the clerical work of that office has been performed by Mr. \V. A. Herbert and W. I. Flenner. 

The paper which follmvs ( Appen<lix No. 1) specifies tlie sites of work occupiell in the past year. 
It is gratifying that, widely 1listribntml as the parties have been, the survey has been advanced in 
each site, as far as the appropriation would permit, and without special hinderance, either from ac· 
Cident or by reason of unusually unfavorable weather. 

In many important detail;; of the service the assistant in charge of the Offi.Je, Prof. ,J. E. Hil­
gard, has given his able co-operntio11. To the experience and care of the dis1Jnr3ing officer, Samuel 
Hein, esq., bas been llue the general promptitmle in resuming work at the change of the season in 
places indicate<l by my instructions for the tmnsfer of iield and hydrographic parties, and in the 
arrangement of matter for this report; am] other office duties under my own directio11. Assistant W. 
W. Cooper has renderml, as heretofore, acceptable services. 

Respectfully submitted. 

IIon. W:u. A. RICIIARDSON, 

EENJ Ai\UN PEIRCE, 
Superintendent United State,s Coast Survey. 

Secn·tary of tlte Treasury, Washin!)ton, D. 0. 
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APPENDIX No. 1. 

Distribution of surt'cyi11y-partics 111wn the .Atlantic, GuU; and J>ac(flc coasts (~t' the [~11itct7 States d11ri11g 
the surveying-season <!l 187:!-'73. 

Coast-sections. ·Partit•s.' Pn:.;onR coutlucth1g optratiuus. I~ocalitiesof wu1k. 

-------- ------~--~ ------·-~--

SEl'1'JON J. 

Atlantir. coaat of MaiJJ(\: No. 1 
1 
Topn~at)Iiy mHl ! ;J. '\Y.Ihnrn 1 assistnnt; F.C'.Donn. Plun(>-tal1lc snrn'y of t11(' eastp1·11 0nd (if ~lt1tmt 

}}f·S('rt 1slarn1, ~11: .. aH•l sournliu~H atl,iac1..·11t to 

the .shure-liur·. (nee :i1st1 SL·ct iou III.) 

Ne\v II:uup:s]Iire, J\[a~- I l1_yd1·ugT;111l1.\. nill. 

.~arlmsetts, autl JUw<lo 
Island, it1clucling sea-

portR, \,a~~s 1 a11d rivers. 

r1'opc)~fi1]1l!;\' 

JT_ydr1>gr.a1•l1y 

I W. II. Dcnnii!, assi~tant; K :!.\. i Topography of J)ccr lsl£' 1 :\IP., h1·lo\\ ~cn·tli 

' 

weHt llnrhori includiu~ Gr{·t.·ula:w\, Xeek :md 

tlrn aJja1._·cllt is1antl:s aud rt't.'fa. (:--:..~·\· a\~11 ~.::A'I' 

tiou Y.J 

~\. \Y. Longfollow, ns..,ist::rnt: 
1 
lktaikd toJH>graJJhkal 8.Urn.•_, ctn1ti1rnP1l in Ou 

J<-1st1ph llerj!es1win1c1·. ai'L 

Jl,ir:ic1· And{'t'lMlll, a!'sistant; F. 
JI. North. E. JI. King, and 

Charl~·s Cohuru, ~th.ls. 

vicinity of Cai-;ti1H~, :1le. 

IT:rdrogra1>1(\" of Castine Harbor, ]')fr·., ind111l 
in,!!' part of Penollsc.ot lh1y hr·hrrf'ti (;.a111· 

Ros.ie.r and tlH• }'Q"' l\-.larnl~. (:-:,Pi' :;1.l\lr.o ~Pi' 

tion Yll.J 

'l'opo;!T"1Jll1;~· ·-··-- .J. X. :UcCliutork, fmbassbtant Detailed aurYey of Isle a.u Ilaut. iudndin~ tfo· 

sm~dl island:-.. arnl nw·fs in it;-i, "·icinit~. (S1.'t' 

also Section \'l. J 

() 'TOPO.!!l'H]lhy ....... ' F. \\. non, assi~tant; n. B. Topo:.~-raph:y uf Urn t:ii10res of Pruol1scot Jlh·e1·, 

Vert, nitls. 

~Ie .. lletwe<5n Indian. roint arnl J>:nkin~· 1'oint i 
inchHling tbr toW"n of \\'inf.PrJlOT't. {Sl"f' also 

Section IY.) 

C. T~ Iardelln, et~:fr~fo.nt; \\. C. Plane-tahle su1·,·f.:y of tlw '"l·stern shtw-..· ol 
ITodgkiu~. aitl. l)cnobse:ot lHvc-r, ].le., fron1 8tock ton to Bucks-

:tl Special snrv('y .. __ : II. L. 'Vltiti11]:!, II. Milchdl, aml 
]JulJ .AtlftlllS, :tRSistants: J. B. 

\Vl'ir, aid. 

'l'opo~r.:qihs ·-· ... Uu1l Adams, S!H~i!:ltant ...•. 

pol't. (See also Sc('tiou I1t.) 

Special {1lH«!rva.lione1 in the wa.terR- of Fort' 

Rii·l'r, J•ortlantl Harbor, Me., and ::ilmrt' · 

limits tra-cecl for Jll'CRcrving the river-curn•ut. 
(Seo also Se<'tiou 11.) 

Examination at Old Orelrnrd BPJtCll. coa."it ot 

~:laine, .n.nd dcterr:uination of recent clian~PH 
in shore-line. 

10 Gn)tlr.,tk COllIICC· rrol~"':ssor E.T. Quimby. - •...•.. -· Point-s determined in gcog-ra:pl1ieal )IOl':'ition l1y 

II 

tiou. 

.:\la~udicob'it'n-a- T. C. liiJganl. ................ . 
tio11s. 

JI plro):(rnph~·. - __ .1 Comm:rnder .John A. Howell, U. 
I 8. N., nssiAta11t; l~ieutP1iants 

lY. IL Jacqn('B, J'~. S. ,Ta<'oh, 
l-:icllanl Umil1. and".,..· L. Field, 
U.S.~-

triaugulatiou in New Hampshire. 

)fagncti~ declin .. "l.tion
1 

dip, nn(l inteul'lity 1lf'­

terruine(l at East11m't, Brun~'llk:k, a1ul 1'01-t 

lam], Me., and at Gorham, LittlctOJl. antl Hau 
ornr, K. II. (See also Section 11.) 

Ily(lrogra1lhic C'Xaruination of Gi•or~e'H Shoal oH 

Urn coast of Ya.ssnchusctts. Deep-sea sonrul­

ings northwartl to Capo Sablo, a11d tlr{'dgiiq:s 

on Jetfrey'H Ua.uk, Cash(' 18 J .. n1gr':1 and .Stell 
wagcn'A J>ank for t11c Fi~h C<>mulisisiQ11. (5(T 

also Section YI.) 

12 1Iyclro~n11l1y .... J. S. Tira.dfort!,nssist.1nt: John IL Specifl.l hydrographic e~a.mlnntions in Fcnoh-
Un.rkcr. scot Ilay1 a.ntl of harl•ori:- between BoA.toJJ arnl 

Point J1ttlith. Tests of saili11g-('()tirse~, aml 
prt-par.ation of notes an•1 views for t~10 J\ t.11111 

tic Coaot Pilot. (Soc a.loo Section• JJ alld Ill.J 

13 .A!'-ltl"OTWmic:tl Oil· rroft'\ssor ,J<1srph lVinlock ·····-·· ObservathmA for df'ltrrmiulng tl•D ditfe·r(':Jj('{': of 

ser,·ation1•« lougltrnlo between Ca.mln·h.lgP, }1a~l5 .. and l'o1t 

.r~rds, N. Y. 



 

HEPOWl' OF TUE SUPEIUNTENDENT OF 

Distribution of suri•eying-parties upon tlie .Lltlantil', Gulf, aud Pcwific coasts, <l·c.-Continued. 

___ c_on_•_l_·•_,._.c_ti_o_n_s_. ___ j Parties. I __ 0_11_cr_a_t_iu_1_1s_. __ I l'crsons conducting op<·rati01~s:_ Locnlities of work. 

~J<!l'TI0:--1 I-C-0ntinued .... ~, No. 14 ) Gra\·itntion .. _. _ .. ! C. S. I>eirce, assist<.1nt; W. E. Mc· l'cndnhltn·~xperirnf•nt1' at a station near N ortb 
Ciiutock~ 1L J"ar~1uhar, nml A. ..:l_dama, Ma.s8. 1 for dekrmini11g loc:1l ·vadatfous 

SscTrnN II. 

AUnnticcoru~tnndfien-ports : 
of Cmmpctfrut, New 

Yurk, Nm.v JeTS(~y,l'~nn­
Hyl·va11i:a, :uul UC'laware~ 

including lHlJ s 

1·in•rs, aud also 

Champlaiu. 

and 

Lo.k" j 

,Y, Ellmuuds, ai<ls. in graYita.tion. 

13 Pl1yf;ical snrvc-,\ . ! 11. lfitchcll, as.sistant ; II. L. 1\fa- Special cxa.mination at Nausct Beach nnd )fono. 
moy Puiut, l.fasa.

1 
and deY-d()pment, of cha.ugf'S 

in Ueptl1 aml isLore-lim·. (See also Sectiou ll.) 

i riwlin, snlJassi!-.ltant. 

lLi llydro~r;i11l1.v .. _. F. IJ. Gran;:er, sn!J~ssistaul; D. Il_yllrograpbic Llevclupmcnt of chan~('s in shoals 

nt the eastern approaeh of Nautuckct Sourn1, 
Mass. (t;ec al•o Section Vlll.i 

C. II.anson, D. S. 1\'olcott, :rnd 

C . ..._\, lYPH: aitlH. 

TitL'l.1 uhspn·ntion~ .J. G. Spauhli11g: nnd II. IIowlaIHl, Ti<lal mid nmtcoroJogical ol:iscrvations contimwil 
o hscr...-erR. nt 1'...-o-rth JJ[n-~en (Fox: lslanJs), Penobscot lb~·, 

arnl at fhc Charlestown navy<rart.1, Ma.ss. 
Series of tidal ohscrvatio-ns at rroviclence, 1~. I. 

17 Special (•xmuJ11a- II. J_,, '\Vldting- and JI. ::\Iircl.11:11
1 

Proddencc 1Jarl>oT, IL I., c.s:amined in rcf'ere1oce 

tiou. as~i~tantg, to the effect of proposc<l changets in ishorc·line 
and wa.t<'r·Rpacc. (Sec also Section 11.) 

1.., Ilydro~ra1Jl1y ~... .J. S. Bradford, n.s~istaut: .Toh11 J~. Jiytlro-;rrnpbic cxnmi1~atlon of Xarragansett Bay, 
]LI., for tlie seloction of sailing-courses, n11d 
JH"ep!lratjonofuot.t•s.antl dews fortl1e Atlantic. 
Coast l'ilol. (See al•o Section 11 I.) 

Trirtn~ulatior1a111l .A.. 11. IIa.nison. a:'lsi:;;b.1d; \Y. TI. 'l'oprtgrnphical SUTYC'Y of the coast of H.lio1k 

to110,;!;ra11l1y. Stearns and Uio11 Bratllmr.r. 
aid:-=i. 

ll')lantl e:...t•:-mlf'd wt~stwnnl to inclwlo Quouo­

cllontm1_u Pornl. (St1~ ah~o ~cction YI.) 

2 Triau~ulutiuuautl J~.11!. Baclw, a~sh•tant. .......•.••. Triangulatiou and detailed survey of the h:ubot-
topogrnpliy. frout, i11clntliog; wharf-lines, of tho city of Nc\Y 

Haven, Conn. 

3 , 1lydrogra11hy . - - . II. ~fitchcll and F. J<'. NCH, assist- Souni!ings in K cw York Bay, near t;amly Hook; 
antA; JI. L.1t1arinJ.in, subassist· 

ant; 1':. JJ. Plcasantfi, 1\r. B. 
Frc11cb 1 alH} J.B. \Yoir, ahls. 

special ob:wrvati<>ns on ti<les antl curreuts ; 
and development of a dangerous rock iu East 
Rh-er. (Sec also Sections I am1 IV.) 

Topograpb.v ... - . Il. L. \\"hitiu~. assistant; lL ')L Dot.ailed 1·mrvt1y ofthewusteru F.iide of Now York 

5 Topogrnplty .niul 
l1yd1't>~ra11Jiy. 

J v ARt.ronmuica] ob· 
SC'rvalicms. 

l~.c.onnnissanC',C' 

De 1\-Toe8, suha.isistaut. lrarhor, from Castle Point to Commnnipaw, 
N.J. (See o.lso Sections I and I\'.) 

11'. IL GcrUes, assi~tant; C. ll. Dil-
1 

Planc..f.able sur~ey and h:plrogrn,phy of Rarit.a.n 
l.'lwny, subD.-R!iistant; ~r.s. Bond, I lUYe-r, N. ~J., including its navigable bro.ncbcs.: i 

anll rcvjsiou of sl10re-line and souudings h1 
HackeusackRfrcr,N.J. (SecalsoSootion IV.) 

0. \V. l>ean1 aS1:1.i:st.'lnt; Elh'>-'in ! Longitu-(le, la.titudt;\ nr.imuth, ,and ma~nctic 
Smith, aid. lleclinn.tion, dip, and intensity, tlctermincd at 

Carpenter's Point, near Port ,Jervis, N. l~. 

(See <tlso Seetions VI, VIII, and Interior.) 

8. C. McCorkle, nssi•lant . __ •....•. · Selection of stations in the ll udeon River Valle~· 

for connecting the cowt·triangulatiou with t11c 

survey of Lak<i Champlain. (Seo also Sec­
tion IX.) 

tl Topo~npl1y ····~· II. G. Ogden, asAistimt; Arnlrcw 
nraiil, aill. 

Detailoo survey of tho west eboro of Lake Cham­
plain from illnff Point to J·one•' Poiut, an1l or 

the east shore, adja.eent to Shclbornc Bay. (Sec 
also Section YI ) 

arl<'s Jm1kcm, a•RiRtant: F. W. lly1lrographyofthonortlrnast 11.rmof Lake Cham. 

ng, ahl. plain from · nutler's Island npwartl to tho 

Uuiood States bound&ry-Une, aml lnclndin!! 
the •onth end of MiM!isquoi llay; 

Ill IT)·1lro;:rai1hy . . . . L. ll. Wright, s11basaistn11t; E. II. :SOnnt11ngB In Lakn Champlain from tho" l''onr 

,N,Y''iJJ nrnl W. It Freucl1r aids. 11rotbers 11 southward to the viciuily of' Orown 

Point. (S<le al•o Section IX.) 



 

'£HE UNITED STATES COAST SUHVEY. (j9 

Di8tdbutio11 <!!' surreying-pnrties uprm the .Atlantic, On{/", and l'acijlc eoastN, tl:c.-Uontinueil. 

CmlR\-s<'ction~. 

:SEC'IJO:"; Il-Contimwil 

SEC'l'1uN III. 

Atlnntic con.Rt and linys 
1 

of 1\.fary lnnd arnl Yir­

gmm1 iudmliug ::\f'>a­

pol't s a11d ri \'t'l'H. 

()}H'l''lii1m~. l't>1":·m1l8 conllndill~ opr.ratiorn;. 

)ilag:rwtit· ob~PT'Y<l·: T. (', Hil:.!.anl ..... . 

tlnn~. 

~o. 11 T1·im1,!!11latiOlL tll- ; Cliarlt•s. II11,•H111'1". a.'l="i .... taut: I~. n 
l•(lgt'!l.]lh.\·, a 11 ti l'ttlfrt\\', aid. 

)1_yd!'Og"TflJ1J1:-,·. 

i 

Local itil'S of work. 

: :.:O.f;1~11dic tlecli11ation, tlip. autl int1·1rnity ck•tt·r­

mitH'(l at lhtrhng;tou. n.nd l~1\t1a.-t1{1, Yt., ill ~ 1·\.\ 

l·ork Cit_,-, and :-1.t ~.u1r\y Jfo11k 

8t·et ion 1. ·f 

/St•1• nlsu 

: Contlnuous obs.,rvu ti(1n~ at tlw t i(l~ll ~l:\.li<m Ml 

(lov4•rnot'·n ln.lnncl ill ).;pw York llarLor a1Hl 

ocCatiion,\l (1h1:W1Ya.Uo11,_ at Harnilt1111 l\ ny 

]!rouklyu. 

Topn,'..!T;tpl1iral sm'n•s of tht.• ..... hon·s, :11111 hy1ln1 

g-rnphk dt''i't>lo1rnwut, iIH:lmlin.~ 1111• <lil.i:H:t•I!t 

parts, of Grl'at Snntl1 I!a~-, Lon;.:. I ... land. (Si•(' 

ahio ~<'t'tiou Y.) 

1:2 ~t.nti011-markA.. I .John Fnrh•,-. a~i-.i,.tant . __ ! Ex:unination of 111:nh~ !;1't :for prf•:-;pn·in~ fri:rn 

_gulntion-points on Lo11;:r Il'!olarnl, N. Y"' a111l 

nrar Perth .A1u1'0]-, N .. r. 

1:1 Tdai1g11latir•11 _ F. \\'. Vd·J.,;i111\ <"11l1n~:-iista11t; J. F. Tda11g1tlatiou near 13arnn;rat. connect in;:::: tlw dl' 

J'ratt :llltl F. \Y ... !:in~, aidi'i. tailed :sunT.Y <1f tl10 l'Oast uf :-.;ew 1h•rs1•y ·with 

tlw· 1nirnary triau~tilati011. (:-\t.·c' al~ t'ctio11 

y 11.) 

14 ' Topogru11hy C .. :\1. Hadit>, assi. .. tnnt 1!. )f. ne : DPtaileU topography of the c:.mst oi Ne\r ,JcnH·' 
\Ve('!'! :rn11 II.\\~. Hac11<\ ~uh:t!i· 

Hi~tnnt~. 

hetwPen Barnf'gat light-l:otuw ::i.nd Mann­

lrn.wk<'n, ntH1 Rurn':'' of the ua\·igablt• 11:11·t 

of ~fullic;i, 1tiYl..'l'. ~ .. r. (~i'<" al1'o ~edim• I\°.} 

l.'3 ! 11,ytlrogTrtph,\· ... \Y. I. \'inn!, ~uhnH .... L"'t:rnt; .r. J. llydro~raphy, nearly crnnpll'tt'll, in tltc uppe1 

I·:nms mid G-. A. Morrism1, aids. 

JI. ).fitd1dl and Clinrlp~ .r1111k('n. 

a~Ri..,,ta1ttn. 

part of l,ittle J.:::r~ Harhnr. N .. f. ISPt~ alsr> 

S(•ction Y.) 
I 
! 8onndh1g-!4 in the J)dawnre Hin:-r, and (f(-fr-rmi-

. nntion of Jlropri wliarf-li1w" at Xi--\, Castk. 

J)d. (f':kc also :-)t•ction !.) 

11 Topo_£:rnpl!y __ . II. 0. o,~llClll ru•;si"'tant; H. n l'al- ~ Short.~-line Slll'Y<';-.· of 8chnylkil1 ]~iw:r n.t l'liihl-

frpy, aitl. ddpl1ia, from J ... i.·a_:!uu Ishwtl llP\'m·il t" 
Fafrmonnt. (Sh' ahHl St>rtiott YI.) 

Triang11latio11, J. "~. Uoun. ns~i:stant; F C. Honn, 

to110graphs, arnl ai1L 

l1y1lro:.!t'Cl}Jhy. 

'.'..! , H:-;llrogT"?-Ph.\· .. --· AetiIIJ.! J\faRkr- Hobert Platt, r. S. 

' Till.nlohs(';n·n.tionF=-
1

• 

:\"" .. 3,:;.~1Rt:int ~ .1, It AdamH<m, 

nid. 

II.-,.·,lrol!r~phy ... _ .1 .r. S. rr~ulfnrd. ns.sistnnt .... _ 

' Ma~Bf'licoltt1;~'IT&· ] CharlN, ~\.Schott, f\Si:;i;;tnnt . 

Uo11s. i 

Gf'ht.letic t.·nmwc- A. '"1'. l.fo~man, 
tion. l"rf'ncl1 ni1l 

Pooitions <lPhTmiIH'd ot th1• light-11011~0.~ 011 

Thimble Shoa11 C:i·anC'j' It>faud, I~mnlwrt JloinL 

arnl ~aYal Ilo!iplta1, aml slrore-litw aun·f'_v of 

l~Hzabcth IUYel', Ya.. Dek1ilcd topograplq r .. 1HI 

hy<lro~rnpby of Jamf"·~ J!iY<T, Ya .. ad nmc1~1l 
upward, from \Va.rwkk Ri.-vc-r t() ~Iautt:Htuwn 

l:iland. (~'--·c also ~rctiou I.) 

Complete hyllrograp1dc snrn·y of E liznht--1 h 

RiYl'r~ \a., iududiug itti lirtlnche:-J tu11l trihn 

tarir-s. (SN~ also Section IV. 1 

OhserYati011a continued with sch'-re~isttffing 

tit1Li-gau~e r.it rortre~R )Jourtte, l )]11 Jl'oint 

Comfort, Ya. 

Special 11ydrographic cxamiuation.s in ChN'H· 

poakc llay a11d its Uranche.s, aml te~t..., of 

~ailiug~<lirections for pnhlfratiim in the .. .::\ t 

Lan tic-Coast, Pifot. (See al!<io Seiltim1 LI 

Declination, dip, ancl Iutt>11sity ob::-;ern·d at. tht· 

mnguetic stntion in \\a~hin,!:!;t.on Cits. 1>. C .. 

mH.l rt'pcatl'•1 tlif'lCllSBion of tlie :;t·cnlar yaria 

tio11. 

Rccon11aissanCL' from IlaT)lN"'l'I Verry northwant 

a.nd wcRtv.·.artl to the Youonµahf'la l~i\'er, Pa., 

for th•~ sc·lrction of at ation!i. (See al:'lo Sed ion~ 

IV. Y, anti \'JI.I 
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J>istrilnition of SW'N!ying-partie.~ 11pon the Atlantic, Oulj, mul Pacific coasts, d::c.-Coutinnetl. 

·---~-----------· 

___ c_"_"_•t_·_••_·c_i_.io_n_•_· __ '.J>artiC'H. i __ o_i_'c_r._ations. Pcir:0;on~ conth1di11g OJ1Pt·ntions. I 
·-· """" ---· ________________ ! _____ _ 

J .. ocaliti.cs of ,,·ork. 

Sl•:t·'HO'\ lY . 

.-\!.la n tic roas:t mnl smn1(ls , :Ko. 

of No1·th ( 1arolina. i11-

dmH11~ S('a-po1·b nwl 

t·h·t·rs. 

S!i'.l'Tl{)X \'. 

_Atl.:rntic consl ~rnd .f.1ea. 

,\-nif·r e 11 a nn t" I~ of 

t:-; on th Ca.n1li11a nncl 1 

(~t'(l)'~in, j I!('] 11 ~1 i ll j.! 

Ro111ul~. li:trhors. nrnl 

l'i\'•l:'J!i. 

.A t1a11tic null Gn1f coast 

of 11u"' I•1oritla. iw11iu­

suJa, inclmling T'f>.( 1 f:-o, 

aD1l k··~·s, 1wd the sca­

portH nni.l rin·rs. 

Astronomicnl oh- : A. T. ~Mosman, asshitant; \\~. IL Latitutk arnl ttrn rn.n:::;nctic dcmPntf'i (frt('rmim•ll 

sen·ation8. l"rencl.1, aitl. nt E:noti'~ Islarnl, coal'!t of Vir~i11i.a. •~ee 

also Scctious JII, Y, and Yll.) 

n 
1 

'l'rin.n µ;ul:ttion. ]~. :E. Halter, nssistnnt: C. L. Gard- Tl'i.:n1gula.tio11 uf Currituck Sound, N. C 
DC'r,aid. 

IIydroµTa}lhy .. __ ...._\cting Master HobPrt I1lalt, 17. 8. SpPcial examination of tlw shoals off Capt· llat 

::-; ., assistaut: J. B. Adamson. teras. (Sec also 8cctio11 11 I.) 
aitl 

Astronomical 011- · A. 'I:. Mosman, as:-;it1taut ; " .... B. 
sPrYations. Fn.•nch, aid. 

!i 'l'ria11,!!nlation. C. A. 1~nirfiel1l, assist.ant: B. A. 

C<>lonna. and '\Y. B. }'afrtklcl~ 

aide. 

(; Topography . .. . . . F. "\\r. Dorr, assisL1-nt; \V. E. ?IIc­

Clintock, ni~-

Latitude-observations com}llctetl at ~tationR on 
]•ortsmonth l8lmul. JS". C. (SPf' also SPd ions 

HI, Y, arnf YJI.) 

Trinngnlation of J>amp1ic11 S11tmd,X. C.,eontimwil 

in tl1e ,·ieiuit.Y of Ilntterm:1 Iu1ot aJHl OcrnC'oke 
Inlet.• 

Detailed plane-table sntY('Y of the upper Hliorf'~ 
ofl-'un.tru Rh-er. N. C. (See ahm SecLiou I.) 

Jly1lrf"lg:raphy ... J'. F. 1\es, rtt3si:stm.1t; C. J>. Di1la- II:ydro;;:rn11hy of Croatau :-;ouml and I~um10kt' 

way, snbassiHt11nt; :E. D. l'lea • ..,. 
ants, aid. 

Triangulation arnl, C. T. Jartld1n, assistant: "~. C. 
topograpl1y. : Ilo(lgkins, aid. 

So11rnl, inclndiug tltl' acl.ia•~eut ll:l.TtA o1 PaHl· 
J)lico Snnnd. (S(•e :ahw St~rtion l I.) 

lJcterrninatfon of }Joints and plane-tahk snn·ry 
(1f tlu~ sl10re8 of Core Sonrnl ~ X. C .. from Ce,1:n 

Islarn1 Eonthward and wesh\'Ul'll to H1•ll's 

Point. (:-Ji.:e a1~o Section I.) 

!I ' Topo~ap1t;"" .. ~-. C. l!I. Bac11c, ai;;.i..i-i'itant; II. M. De T1tpogrnpl1y vf tlw Wt'Rt-ern f'\l1orcs or Bea.nfort 
\VcuH aud IL -w·-. Jki.l'lll'. Rul1-
assistauts. 

Jfarl1or, K. C., mttl of the lower part oJ' Con· 
Souml. (See also Sectiull II.) 

lI_ytlro_:!nqi11y. _.. 1V. I. Y.iruJ, sul.Jasi:i~~tant : .T. ,J. IlydrograplJy of Cape I•' ear H.ivcr
1 

N. C., np tfl 

Top<tgrnpll,\' ..•. 

Topography arnl 

l1sdrogn1phy. 

AstronomiC'al ob­
S(•T\'U.tions. 

Triang11lati-011antl 
ti~po~rflJ)hy. 

Enms, aid. " ... ilmingtuu, an<l re:mrn .. y of th_c 11 ;4ewan~ " 

Channel at Ca1•e Fear entranct" (See also 
Secticm II./ 

(). Jl. Tittmaun, sulHl~8istant; n. Triang:ulntion, az.imntll, and sr.a.coa.c:it rnf'asm·r-. 

n. \Vainwri~ht mHl E. Jl. \\'y. tnent from l,itUe River, S. C., sonlhward arnl 
\'ill, ai<l8. 

W. IL D(•nniR. a~Mil'ltant; Bryant 
Cndwin, n-iJ.. 

Charles Ilos11wr, a..i;;;~btnnt; I~. 13. 
l'alfrcy, aitl. 

..._\. T. h{osnum, nssiA-tnnt; \Y. B. 

Frcuch, aitL 

.A. lt. IfaITison, ru;Slist.ant; .T. N. 
JrleClinto<',k, ~ubasHistant; Bion 
Jk~unmry, nhl. 

I 
wegt-warll, with topogTllJJhy n~lja('ent to tht> 

shoN-linc. {Sec a.1.iiO Section X.> 

I 
Plnne-tal>ln sur\·cy, lnd11•1ing tho Yicinity of 

N-urth Santee and Soutli S:mtee IUv-ers, S. C. 
(Sec also Section I.J 

Detailed survey of sea.-islfLnt11'3 at Urn Iwrul of 
Saiutllelcna Sound, KC., m11l somulingR in tl.11• 

Coos.Tw·, Cornl1aLce, .A 8lwpoa, and ad,ia.ccut, 
rivcra. (Seo also Section 11.) 

Lntitmle-<>l>seryations complctctl at J3ntkr Rta· 

tion, 011 Saint Simou'.s Island, Gu. (Sec also Sc,>e­
tium; III, lV, :m<l VIL) 

Topogra1-.l1ieal sur'1'cy of the AtlanHc coast of 
F'lorid.a below Matanza.::: lnlct1 includin,:i; Ult) 

upper part of Ifalifax: lli Yer. (See al•o Sec· 
tious I and ll.) 

'! Ifyclrogrnphy .•.•. Commander ,fohn A. Howell, U. 

8. N., !UlBi•taut; Licut€Uants ,V, 
JI. J"acqucs, E. S. ,Jacoli, J~ichartl 
Itu~h, anti ,V. L~ F'ieltl. 

Sournlinge nea:r Garden Key, completing 11~plrog­
raphy on tho Florida Heer; and extension of 
hytlrogrriphy in the vicinity of tho Tortuga,.. 
(S11e also Section I.) 

'l'rian~nlation, to~ 

powaplt.}, and 
J1ydrol(mph)". 

II. G. Ogtllm, nssist..'lnt; ELlwin 
Smjth, astronomical aid; An­

tlrow Braid, S.. N, Ogdcu 1 and 
'\'. R. Bund, ahls. 

Snrvoy <>f tho Gulf coast <>f Florhla bet ween 
Tampaentran~eundSaintJoseph'sBay (south), 
incl11tling wnndiDgA tu Iloc.'l CPiga Bny. (See 
also Se<,tinn IT.) 
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I>istl'i111ttion r!f' suncyinfJ·}larlfos upon the Atlantic, (fol); <Wt7 l'acUic ('oastsi li·c.-C011ti1mell 

(~oa~t-Re(·t.ion8. Partil·o.: 

SE\°"llOX YIL 

( >p11 ITtt ions. l,L'rsom-; couductin:;c operation~ .. 

Tltlalohs~rYalions '. .................................... . 

IArn.tion ol ''••ck. 

~erk~ contim1Pt1 w t't ~t:li-l't>g:i ... tt•rin:.:. t11\ ... gaugP 

nt Saint Thomas, 'Yest lmlii'l3 

G11l f cuaHt :rnc1 t11f• souutlR ~.o .. 1 Trianguhl.tio-11 . _ _ l<' .. "\Y .. P1•rkilll'J, snlJ.Jf;Si.'itant. ,J. Triangulation of th'1 Gulf eua.-;t tJf }'}.,l'i(h from 

of \\ ... estcrn l<'lorhla. 

mdu1liuµ: p<>rtt-i arn1 

rin·rl:!. 

::iEC"llOX y HI. 

(iu]f coast arn1 h1y:s oJ 
Alal)allla, a, u ll th l' 

sournls of 1\li~ai~:sippi 

Ht1ll 1,ouhiiana lo Ver­

milion Hay, indmliup: 

t In· portti and ri vun;. 

bECl"ION l:X, 

Unit' coast of "\Vt•st-crn 

J,ouh;iana and of 'I'cxa,s, 

inclutliD:.{ lJay8antl riYcrs. 

I~TElUOlL 

\\ .. t'St of th t~ llississi ppi 

Hiver. 

SHCTIO~ X. 

Coa~tof Californja, i1iclud­

iti~ Utt• bay~,- harbors, 
aud rh;crs. 

F. l'mlt. ~.\paladJ('t' Bay soutlnvartl ruHl l'Ut-:.tward H1 

'''iu1l CL·da~' Ke.\·s, {S1_•t_· a;:-;o ~t·ction ll.1 

J1.ydro~r1l]1l1y .. _ •. 1 lloTrtCe ~\ndl'l't>Oll, a ... Bi:-;.tmit.: 1:-. Hydrogra11hy of tlw~ (_; itlf appr.HWht':-> to ~a int 

Gcmktic ("-OilllCC· 

tlou. 

Tria11gula ti on .... 

nccounaisimrn-'t~. 

11. Xorlh au<l E. ll. Kiug. aith.. Georgt·'s So·und, rlil .. a.nd tl1:Ydopmt'Jltur ~t'\I 

Julet. (~e-·e a11-iu ~1·diu11 I.) 

C. 0. Houtl'l11·, assist;mt; _\, T. 

:Mosman, assistant; A. lI. 8cott, 
JI. ,, .... Blair, nml l!. JI. llaruwell ~ 

uiJtJ. 

F. r. \\,,.cbber. assistant 

J. A. 8nlliv.an, nssis:tant 

GeodPtic opcratio11:s in tl11' Yiduity or th1· .At 

lnuta Lase in Ueor~ia, and r1·11wasmTll1t'11t tit 

i11e lin~. {St'~ also St>di1m~ Ill, I\-, :uuJ. \T.) 

Tria11_:!ulatioll tu detcrmia1 ~·eu!,!raplJical po111t~ 

in the vki11it,:r of Atlanta. Ga. 

UeconnaL'5osaucl''" and r;dt'<'tion ot' t"it.ltio11:s in 

Northern Georgia for ~eod-etic ronrn~l:tiou. 

llsdrogra11h.v .... ]•'. J). G:rani,ru» ~L1basr-0il"itaHt: H. , Hsdrog:raplly of 1.llt_' eastern 11art ()f Ch.nJJdL'h'm 

C. Hm1~on :mil C . ..A. ln•s, aids<! Sonn<l 1 ~fiss. 1Sec ahm St.:ctiou l.l 

... 'l'r'i.:mgnlation. to· 

p(lg1·:1pl1s. and 

l1y<lrog-rnpl1~·. 

C. II. })oyd, USr:listant: ,Josf'ph 

Jl1•rgc~hdmc-r and C. Il. Yau 

OnlL·u, nit1~. 

Detail.P.d :'l.UTT"'S of tlH: shorf·~ and h_yl11·1}µ,:r;1pli.\· 

of Mi::;riif>sip11i Ui \"er in the viduit;y of Xi'" 

Orl('ans. La. Determination of points hy ti·i 

angulatiun in llliuois am! ~issHuri c:rnt anti 

'\Vest of Saint Louis . 

..:_\Htnmo11dcal vlJ· G. \\''. lll·atL asS:il"ita11t; Ellw.anl I.atitmle antl lon~itrnl1• <lderrniued at )ladit:iou 

~PrYati011~. Goodfrllow and F. Blnlie, assist- and Lu Crosse in \Yfacorn,,in aud at )linn(' 
ants: ,J. J1. naylor aml C. II. 

Fitch. ai<l.s. 
npolis in :llinneROta. (~l'(' ahn St•dioL~ II 

and Inter·iol'.) 

Triaugulutiu11 ..... S. C. )lc:Corkk. as.8ii4aut; V l-5. i Triau~ulatio11 t.1f t!it: cuast uf Texas from Eust 

Wolcott, aid. J~ay towards Salllnc Pa~H, nrnl dt•t1'rmirn1tim1 

of the positions of light-liou):ies and heacou"' 

in Galveston Un;v. (Src also ~ectio11 IJ.1 

L. lt \\,..right, l',\Ubassi.staut: }'. Ily<lro,!!rnphyof l~:3piritu Santo nrnl San .Autoui1~ 

1V. Hin~ nud ,J.B. Dnylor, aid;:S. llays
1 

'l'exa.s. (St~c abo Section IL) 

..:\Btronomical uh- a. ,\. .... Dean, assistant j Eclwiu Latitude) !ong:itrnl-1:.·, nrnl tl1c 111ngnetie eiflUl'llL.; 

sen-atiouB. Smith aml C. IL ritc-111 .ah1s. 

I 

Uct.enuiuell at Deun•1 1 Colnrallu Spring!'., 111Hl 

Trinit1ml, in Colorado Tt~rritor_r. t~ef· al::;1· 

Sections II an<l VIII.) 

Astronomical am1, (icorgeDavil1son,a:xiistant; \Vill- ! Latitn<l.t.•, 1nngitmlP, and tilt' 111n:~11t'tit' ('h'lllf'llt:;. 

mrt~nctic obs01·. :~ iam J<:imbeck, ~mbasRit-itant; ~-I dct-e1·minecl at 8tations on tht~ <'uast of Lowt•t 

Yations. R. Throckmorton aJHl T. J. California. between Cape San Lnca.~ .:rntl Sa.n 

Lowr;\', ai•h:i. Diego; also at tb(' station occnpiod in 176!.l h.' 

~f. Chappe do l'Anterochc for obst•rdng the 
tranRit of Venus. Bnoyt; tlet('rminNl i11 

position at the e-ntrance arnl nppro:1che:' nl 

Ban Diq!;o Ilay. (Sec also Scctiou XI.) 

Ily11rographic re- Comm:.ilHlL~t' P. c_ ~Julmsoll. r. s. 
t·onu:Lit11'-<.~llCl,, N., assi8tm1t: I~ient. Com­

mall(ler U. ,V. Keunotly, lT. S. 

.N.; Li('ntcuauts II. n. Ma11;,­

t1~ltl, l~. \Y. Remy, treor;..cc ,Y, 
'l,ykr, and J. D. Atlama; Lieu. 

tenant lf. S. Day~ 1mrt of seai:;on. 

8J10rC'-liHe surv<>y and <te,~tJlopm~nt of 11angcr)'. 

to rn1:vi;.;ation UPtwPen Cape Sall l~ucafl. and 

Sau Dic~o. Hock determined in position DP.Lr 

Point :F'ermin. Deep.sea soumlin,!!'R iu t ln· 
Pacitic westward of San J<,1•tmr.lsco :Eutrane~· 

(S"e also Section XI.) 

3 'I'ria.a~nlatinn. to­

pogra p11J~aud l1.s­

drograp11y. 

~. \.Y.Cbai3t.". aS::Jistant .. _._,. ....... Detaile·t.1 survt>y (Jf coast of Califon1ia bdW(t"ll 
Sau Pe~1ru and San Jnan Capis1 l'auo. t">t1rn')" 

of the shores arnl a.pprnad1e,., of Cata1iua llar· 
bor. Soumlin.14s iu San J>etlro ltay at tlu: ap· 

pro.:""tchcs to New !fryer and Auuheim Hiver. 

(See also ;;ection XI.) 



 

'12 UEPOHT OF TIIE SUPERINTENDENT OF 

/Ji1Jtributio1i of Mffl'C!/illf/·JJartic.~ upon thr Atlantic, Oulj; anrl Pacifia coasts, <UC-Continued. 

(' t1aot-scctions. 'Padii.'b. Ope-rutio11s. Pers1)11::> cmulu~ting operations. Localities of work. 

~t-TT!t.1~ :X:-Continucd ..... · No. To]wgrnpliy. Stchm.n11 _Fornl'y, Rub.a:ssl.'.\tant _ _ _ Topo~·.aJ)]tic.al anrW\}" of Santn Hosa Iidantl, 

: ~t.C'llO~ );.I. 

('onot of (hegcm aml of ' 

'\\~a61iiugt«>n '.l'crritory, 

iuchulit1~ Uw i11terior • ha,\·s, twz·ls, and rhns. 

Santa Bai-Lara CLannel. 

5 'l'opograpl1y ..... _. "...-· E. C1·L'enwell, assistaut; Eu- l'lan(~-talile suryey.of the coast of California he-

1:.cCOJ1 IIU i SB U 11 Cl' 

aml ti·i:m~ulatiou. 

gcue :Ellicott, su bassistaut. 

Gc1>rgc u~wil1sn11, ns::.istnut; \Vil­

liam Eirnllcck antl O. II. Titt­
rn.;_wu1 sul.Jassistants; S, lt 1 

Tln·ockmorton, \'{. S. J~tlwartls, : 
aud T. P. \Y"oollwnrd, nills. 

h\·.een Ga\·iot.a Pass and Jloint Conc"'-"'1.PUon. 

tj'rin.n~ulation for C<lnnccting tlie Santa narlmra 

Islam.ls with the ahoro·linc surn~.r of Califor-

11ia. 8t.'l.tions sf"loctcd fur extending the maiu 

triun~ulatiou to Monterey Bay. Mapiotic 
clementRdeterminetl .'lt Point Conception. (8c·t~ 

also Section XI') 

7 Triru.1g:ufatiouantl L . .A.. H-t:11gt~'1LL·r, at:>sistant: 11. I. Topographitnl surVl',Y of tlw ('oiu.;t of Calif'oruia 

11~0.r Sau Luis Obfopu lla."-t,)pop:rapl1y. ,, .... ilky, aill. 

.r!- .A 1-1trmwmic:al ol>- Georgl' J)n:vid1::0IJ, wo;:,,.jsr.ornl ,; S. It. LatitTHle and azimuth tloterwinml at Sau LuiH 

Obispo and at San Simeon, Cal. Mngm .. ~tk 
dementB dctenuined at ruint Pino.s1 Gal. 
(Sec nl•O Section XL) 

Sl'TYatiomio. Throclouorton and "\Y. S. EU­

wanis, aids. 

Tria11gulatio11 and Cltwelan!l Rorlnn:-ll. as~hitant; 

topogTa11ily. Geor,gc II. \Vilson, niil. 
T"pogmphy of the coast of Callfornia nort,lt 
of I'ie<lrafi Bl:mc.'ls. (.S.-ie also Section XI.} 

JO .A.14r-oDornic~J c,Ji- G1~orgcl>;n-jdson, nssistmit; H. JL Telf·gTfLJJ1tic obscn·ntious at San :FranciFiCO for 
determining the loug-itude of Kalama on tho 
Co1mnbia. RiYcr. Magn8tic elenwnt.s <lett•1·­

mine1..l at San Fra.ndsoo. (See. ~lso Section 
XI.) 

set.Tatious_ Throckmorton. ai<l. 

ll 'J'oi1o_!!n111l1_y ...:1- HK- I•'. Hod:-",t'H:l, a~sbtaut. E. 

F. lJi ckius, aitl. 

Topogrnvhical survc:y uf ·:rable :Mouutain on the 
llortli sic1e of the Gohlcn Gate. Sun«'y of tLe 
saod-duues uear San }.'ranchmo. 

12 Ilytlrogrn.Jiliy .••.. Gcr1Sltom Dnu1fonl, as!:!lJo...tnnt; J•'. :-:pecia,1 observations on tile currt~uts of San 
Jt'1·anciseo Day, and soundings to develop tl1-0 
change• in deptL in the bay and on tLe bar. 
IlydrograpLy of Cordoll Bank. 

WeatdaLl, aid. 

Titla] ulJrwrvatiOll8.: Cul.0.11.:\It•ll'lldl r. s. E11J..:;iHCl'l'!'.; 

E. Gray, observer. 

Scrite of tidal and met,oorological oh~eryatiuu~ 

continued at Fort I"oiut near San :u·ranch;co. 
(Sec also Section XI.) 

13 '1'1 hmgulatiou und 

topo,graJJh,y. 

L. A. Sengtt-llt.•f', HHSit-itaut; 11. L 

W illcy, al cl. 

Topography of the coast of Califu1·uia uortL or 
Mendocino Bay. 

14 'l'ri.angulation and 1 .Ang-. 'F. lto<lg:1.:r:s, nssistaul: E. }~. Dctailecl snrv·ey of tl.i~ coatit of California 11orth 

of N oso lUvcr entrance. topOJ.,Tl"etphy. Dickins, a!•l. . 
15 II;nlro~1·n111Jy ..... .' Gcrobonl nra<lfonl. Ht;Si.tilant; F. nocks oif the coo.st of Califor.uia detcrn.1ine<l in 

W<'titdalil, aid. position near Capo Mendocino. 

Uonuna.ntlcrl>. C.Jc-Lnson. r. K. X. 1 Soumlings ulong tho c-onst of California in th" 
ar;si:,tant. vicinity- of Crcsccut City l:cef. (Soo also Sec­

tion XI.) 

17 ; lteco1111 ai ssance I A. ·w. Cha"'· ao,ista11t ............ : Triangulation Ldwccn Klamath RiYcr and False 
an•l triang11Ia- · . I lifamath; and reconnaissance forilsexteusion 
tion. t-0 Hocky Point, Cal. (Sec also Section XI.) 

T1·iru111.ulatfon a:nd 

topography. 

:t r .Astrollomicul o-b-­
scn·nUuns. 

! 
... 'L ,V. Chruw~ ntit,;.iotant .••...••••.. f ~f'u])()gmp-h;-; of th<: coast of Oref!Oll from V1·ook'~ 

I J>oint to Capa Sebastian, and reconnaisaanct> 
for extending the coast.triangulation north, 

war~ to Rogue ltivcr entrance. (See also 
Section :X.) 

Com1aander P. C. J(}busou. P. S. Souniliugs developiI1g anchora~c under Cape 

N., n"isbtnnt. Sel.metian, and nt Chetko cntrnnco, Ort·g. 
(See .U.c Section X,J 

\\·illmm Eimbcck, subossi>taut; Latitud<-, longitude, and azimuth dctcrtninc<l at 
'l"'.J.Lc:l\\r,'\-, ahl. Kalama on the Columbia River, Oreg. Mag. 

nctie ileclination, dip, and inten•lty <let&r· 

minctl at Cape Disa,PllOintmeut, \V. T. (Set> 

also Section X.) 
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lJiBtribution of Burveyingparties upon the Atlantie, Gulj~ anll Paci.fie coa.~t;;, th:.-Contiuned. 

j • i 
Coast-sections. \Parties.\ Operations. PcrttonR conducting opl'rations. Lo('.alities uf work. 

SliCTIO:S XI-Continued ··1i Xo. 4 i Triangulation ..... 1 Cle-veland Ilockwell, aRsistant ~ 
I I Ge-0rgc II. Wilson, aid. 

Triangn1atiou ~of .tbe~CtilumUia HiY(;l' PXWWlt·-t_l 

from Westport to Knfanm ()H~un, (:-\1·c altio 
Section X.) 

i 
5 Triaagula.tionaud J". J. Gilbert, subassistant. Detailed survey of the shore-11 of Shoahntter Uay, 

\\". T., and connection of '"ork vdt11 th<: 1;tir\·1·~ 
of ColnllllJia PJ1cr. 

6 

SECTION XII. 

Coast of .A.laska. Terri tors, 

H. Ex. 133-10 

topography. 

Titlal ollsen·ations. Col G. H. hlendel1, "C".S. Engin€ers; , Tidal aud meteorological oh:;er\·atio11H cunt innf'_d 

I 
L. \\Tilson a.nd L. Xt~ssel, olJ. I', 

BCt'\~l'S. ' 
I 

at A.-.torla1 Qr(>g., and at iiort TownshPrnl. \\~. 

'l'. (Sec also Section X.) 

Triangtllation, io- j Ja.mes S. Lawson~ assistant: :F . .d... ' Topographical snrY(·y of tht' sliort'.'l and li.\·drn;,!-

pograph;y, a.ml I Lawson, aitl. rapby or Btu]<l's Inlet. including- the dC'Ydtll'· 

bydrography. ment of tltc approaches from l'ui£:et Somid, 

W.T. 

Geographical and 1
1 

W. H. Dall, assistant; Ma.rcn1' 
ltydro~·apbicre- Baker, aitl 
conn:uss.-'lnce. 

GeugTaphical positions cletcrmine~l. ma1 d~·Yt·lo11-
ment of h.arlmrs, uncllora::res, and mariHt· rhaT· 

act.e-risti~s of the coast of ...:Ua:.,ka. 

Tidalob~eir\"&tions. 1
1 

Ca11t. Chades Bryant, 1\'. II. Dall. Seriesoftitlalobseryationsrl'-C(Jrded atSaintrauL: 

I~laml in l~ehriug Sea, aud at the .. Alemi<1.n 

I 
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APPE~DIX No. 2. 
Statistics of field and o.ffece work of tlw United States Coast Suruy during the year 1872. 

l Pret"ious to \ 
. ___ D_••_c_r_ip_t_i_on_-____________ I 1872- , __ 1_01_2_. ____ T_o_w_._ 

! 
RECOSSAIESA."ICE. I' 

Area in square 1uiles ...................................................... . 
Parties, number of .•••••......... ___ .•....•..•................ __ ... ---i 

RASE-T.JSES. I 
::!~:::;y~:~:::e~f~;.::: :::::::: ::: : ::: : : :: : ::: : ::: :::: :::: :::::::::::I 

.Length of, In miles ______ .••.•••. --· ................. ·•···•· .......... i 
TR1.A....YG-rI.AT10N. I 

Area in aquare miles .................................................... . 
Horizontal-angle .stations oooupied ..................................... - .. 

1 

Geographical positions determined ............. --- . --- ......... - - .... -J 
Vertical-an~le stationR occupied ........... - .. - . --- ---- - -- ---- -· .... --j 
Elora.tions determined, number of ............................................. : 

6~. 846 

54 

12 

84 

ll34i 

60, 672 

6,992 

13, mo 
382 

798 

4,05~ II 

I 
I 

i I 

4:~ I 

73, 903 

57 

13 

92 

1183i 

61, 909 

1, 362 

13, 821 

Parties, number of ............................................................ i 2"27 ' 

l, 237 

370 

72L. 

8 

Ila 

22 

WO 

821 

249 

ASTR0:-\0'.MICAL Or'EH.ATIO~M. j 

Stations occupied for azimuth ....................................... ··[ 

Stat'.ons occup'.ecl for latit~<le ................ • · · .. · • • .. · • • · · -- · - -- · · · -1 
Stations oocup1ed for longitude ...... _ ...... _ ................... _ ...... , 
Permanent longitude-stations .................. -····-·- ......... ·--- .. I 
Parties, number of. - .............. ·-- .. -- . --- ..... - -- . - -- - .. - - ·· - · - - - - - - - --1 
Magnetieal stations occupied, numl>er of. ............................... ··1 
l'artie•, number of._- -- •••.. ·;~~~~~::·,;~:· ............................ . 

Area.eurYC)'edin sqnal'omiles ................................................. i 
Length of general coast in ruiles .................................... _ .............. ] 
Length of shore-line in miles, including rivers, creeks, and ponds ..... 1 

Length of roadA m miles ...•••..•.. --- ........ ___ . -----. ---- ~. - -- . - ...... j 

Parties, number of .• -· - - -· - ---- --- -· ... --- ..... • ••· ·•· · · --- ·---- · · · • · -) 

HYDROGRA11 HY. 

Parties, number of ................... _ ...... __ ... _ .......... ___ .. __ .....•. _ 

Number of mile.s r11n while sounding ................................ . 
..A.:rea soun~ed in square milea ..................................................... . 
Mil68 run additionaJ of outside or deep-•ell soaudinf.,'8 ............... .. 
&;undings, number of ............................................... .. 
Soundings in Gulf Stream for temperature.--·. ___ ............... -·---
Tidal stations, permM>ent .......................................... ___ 

115 

196 
250 

42 

65 

3"24 
62 

~1. 72li 

5, 288 

60, 531 

32, 428 

312 

= 
245,8"4 

56, 276 

3(), 738 

10, 700, 631 

4,07~ 

168 
Tidal stations occupied temporarily.... . • . .. • . . . • • . . .. • • • • . .. . . • .. .. .. 1, 335 
Tidal parties, number of ............................. , ................ f 22fJ 

Current-station• occupied •• -· ...... -.............................. - . --1- ---.. -...... . 
Current-parties .. _.·-·- .......................... __ ................... , ............. . 
Specimens of bottom, number of .. • . .. . • . • . . . . . • .. .. • . • • . .. . . .. . . • • • • • 9, 609 

.RllCORDB. I 

Triangulation, originals, number of volnmca ............................. 1· 

..Astronomical obsen--ations, originals, number of vol nm-es ................ _. 
J\lagnetlcal obsei;ations, originals, number of volumes .••....•.•••••. 

1

i 
Dn1•licates of the aoovo, number of volumee ........................ .. 
Computations, number of volnmea ....... ___ ........................... ----- ...... . 
Hydrogr<Lpbical soundings an<l angles, original, number of volumes .. . 
Hydrograpbical sonndinge and angles, duplim•t<>s, number ofwilumes. 
Tidal and current observations, originalB, volumes, number of •.•••••. 
Tidal and current obl!tlrvations, duplicatM, vol um ea, number of ....... : 
Shoote from self-registering tide-gauges, number of .................... i 
Tidal redactions, number of volum&s ................................. j 
Total numl>er of volumes of records ................................. . 

I, 464 

8211 
284 

1, 891 

l, 805 

5,449 

4-03 

2, 2ll9 

1, 744 

1, 947 

1,H8 
l7, 3(j3 

3 

6 

5 
[ ........... 

13 

7 

679 

98 

1.61!1 

746 

21 

18 
10, 621i 
1,873 
8,500 

612, 514 

1--·--· --·~--
52 

34 

55 

3 
89 

102 

83 

14 

119 
93 

321 

68 
106 
40 

104 

39 

l>B5 

118 

202 

255 

42 

73 

337 
69 

22, 405 

5, 386 

62, 140 

33, 114 

333 

240 

25G,5-05j 
64, 776 

39, 238 

Jl, 313, 145 

4,072 
176 

1,387 
26() 

.................. 

.............. 
9,698 

1, 566 

909 

2'J8 

2, 010 

1, 898 
5,770 

47l 

2,335 

1, 784 

2,051 

1,487 

18,348 



 

THE UNITED STATES COAST SURVEY. 

Statistics of field and o.ffecc work of the United States Coast Sun'cy, 1fc.-Continuetl. 

-·----\------;---·-------------· 

Description. 

i 

I 

MAI'S AXD nl All'l'H. 

Topograplticnl maps, originals ..•...•...•..•.•••.•........••.... 
I Hydrographic charts, originaJs ....................................... . 
i Roductions from original sheets._ .. ·- .. ·-· ....................... --- .. · 

I 
Total numher of manuscript maps arnl charts ................ -- ...... . 
Nun1ber of s1:€tchcs made in fiehl and office ........................ . 

: EN'GRA '\L.'\G AND l'IUNTIKG. 
I 
I Engrave'-1 platcs of fini~hetl cha.rt3, number of·-···············-······! 
i Engraycd plates -of vreliminary cl10.rts, sketchefl, and tliagram:s for the , 
I Coast Survey reports, number of .................................... : 

I ~::~:~::i!:~::t:t;~~~;l:;,:;: ::: .- .· :.· .- ::.- :::.· ::: : :: : : :: : : :: : : : : : : : : :·: :: : . 
I Preliminary charts and hydrograpl1ical sketchea pnblisbetl ............ ! 
j Printe\l sheets of ma.ps and charts distributeil _ ....................... ~ 
1 Printe<l sbeets of maps and chaYts deposited with salo-agentA ......... ' 
I I Number of volumf's. . ............................... . 

LIBRARY. 

I 1XSTU.t;XE:ST8. 

I Cost of .............. .,,, ............................................. . 

Pre\·ions to ! 
1872. 1~12. 

----------

1. 2:18 
l, 139 

709 

I, :me 
1, li'B 

2, 477 2, 4m2 1 •••••••••••• 

2, 633 

165 

!'"147 
!)fl;'"; 

1::i4 

4,'};, 

278, 031 

99, 115 

$7G~ 977. GG 

42 

4 

3 

H, 810 

5. 447 

178 

$5. 035. jl3 

i 

I 

17:2 

5.'il 
1, oo; 

l::i~ 

4:;s 

m,s41 
104, ~()2 

;\ 384 

$3:?, 012. &.J 
i 
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APPENDIX No. 

Information furnished from the Coast S11rvey Office, by tracing.~ from original slteets, &c., in reply 
to special mlls, during tlte year ending N<memller, 1873. 

1872. 

Ntffemlwr 

December 

.April 

i 
Kame. i Data fnrnished. 

·~~~~~~~--~~~-[~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
I . 

22 [ )faj. G. n. Ernot, Uniteol 8tates l'1)1·1is of Englneers .. ) Rydrogra:phic survey of!' entrance to Patapsco River, Md. 
~O 1 W. F. McCornell, e~'l- _______ . ______ . ___ . ·--. __ .. --· .11 Topographical snrV"ey of e::tsteru shore of Hnzzard's Hn.y1 from north 

I , J>ocasset to Nye's Neck, Mass. 
30 j Thoman ]Jland, C'Sq., NPw Toi·k .....••.. ___ . ___ ..... Line of deep-sea sonndingR across Yucatan Channel. 

11 1 .r crome Col1iufi1 chief cngiuPeI, 'hfarsl1 Laml Co , :K. Y .1 Topographical survey of shores of Ila.rlem River, a1ul Spnyten Dnyvel'~ 
/ j Creek, N. Y .• with adjacenL to}l()graphy. 

l:l 1 W-1llinm II. Brown, f'l.nl engineer . __ . _. _ _ _ I Topographical survey of tbe upper part of Sa.ssafrns River, Md., atH1 -0f 

I 
the western shore of Dela.ware Ilh,.er, fr.om C-o11ins Jl-oint to DJack-
bird Creek, Del. 

lG : Gen. A. A. Ilumphreys1 ~hief of Eugineers . ·-- .. ·-.. Topographical survey, vicinity of Point Peter, Ga. 

I 
! 

fi Col. John Newton, t:nited States Corps of Engineer• Rydrographic suryey of the Savannah River, vicinity of Elba Island, 
and pa.rt of Back River, Ga. 

14 Unitctl States Light.Jfous~ Ilom·d __ .•••. .... •• ...... Top<>!"'aphical survey of the coast of Callfornia from Pilar Point to 
I 1oint Montara. 

l4 NPw Yurk State Park Commission .................. Shore-line of Lake Champlain. 
23, lJnitell States Light-House Board _____________ ·----- To_pograpbical snrvey of part of Catnlina IRiand, Y-ioinity of Catalina 

/ Ilarllor. 
25 Daniel T. ,,.an Buren, f18'J .............................. Hydrographic sn1Y•}y of tho Iludson Rh-er from W11iskcy Point to 

I Rnickerllocker rier. 
27

1 

Ilon.SannwJ.T.Ramlall. ............................ Hydrograpblc snrvey of Dc1awaro Rh«ir from navy.yar<l to Fort 
Mifflin light-honse. 

~71 :Ricbar-d I..r. Pease, esq ....................... __ ............ Topographical survey of Con.a.nicut Island, :Karraganectt Bay, R. I. 
30 William Senter, esq ................................. Hydrograpbic survey of Willa' Strait, Me. 
31 I Ilon.J. M.1'enedleton, eoq .......................... Hydwgraphic •nrvey vfthe .AppanangRiver, Greenwich Bay, R. I. 
11 J.Campl.Jell,csq .................................... MapofNorthWimbeeCreek,S.C. 
5 \ E. L.l~rown, e111q ···-·· ----- ---·--··--- ··--. ·-- ..••.. Trigonometrirutlpoints a.nd data., Yieinity of Lynn, Hass. 
51 Ron. W. \\"imlom, l::nitcd States Senate ............ ·1 Ilydrogrit:phic survey of Colmnbia River from Tongue Point to Ca.th· 

lamet Reacl. 
5

1 

United States Light-Jfon•e Board ................... / HydmgraJ>hic survey of :Middle Gronnd off Stratford Point, Long 
I Island Sonnd. 

i> •••••••• do ......................... ·----- ..... - .... --1 Hydrograpbic survey of Cross Ledge Shoal, Delaware Bay. 
r. .. .. __ <lo . --- - ----- - -- .. __ .... -- .................... , Ilydrographic survey of Bulk·head. Shoo.I, Dclawa.ro Bay 

.•.. -- .. do ........................................... Ilydrographic survey of shoal olf Thomas' Point, Chesapeake Bay. 
12 ........ do ............ - .......... -- .................. Topographical survey of Point San l'ablo and Brotber Islands, Cal. 
l!J ........ tlo ........................................... Ilydrograpbic survey of Ship ,fohn Shoal, Delaware River. 
~~ I Duncan Walker, esq ---- -- ---- -- . - --- ..•. _ ..... __ .. -· Topographical anrve.y adjacent to the District of Columbia. 
25 CoL J. II. Simpson, Unit<>d States Corps of Engineers. Topographical survey, vicinity of Saint Lonis, Mo. 
lO C. B. Burbank, csq., secretary Indianola Chamber of Hydrographic snrvey of Pass Cavallo, Tex . 

Commerce. 

17 J. W. llurbridge & Co ......................... ·--... TopoJ!Taphical snrvcy of Union Fla.ntation, Mississippi Riv&l'. 
21 Gen.GeorgeB.MeCiellan .......... ----············· Topographical survey of Randall's Island and west shore of Harlem 

River. 
!l7 Col. Charles S. Stewart, United Stat.le Corps of Hydrographic anrvey of S!Lllta Cruz Harbor, Cal. 

Engineers. 

May !lO llurean of Ordnance ................................. Shores of Severn River, vicinity of Annapolis, Md. 
June 10 Capt. \V-. S. Stanton, United Sta.tea Corps of Engineers 11nfl.nishod proofs; With .:urves of eqna.I deptb. of Plymontb, Duxbury, 

and Kingston Harbor•, 1\Ia1111. 
12 Sheffield Scientific School ..•••••.••••••.•••••••••••. Height and geogmphl<Jal positions, vicinity of New Raven, Conn. 
17 Col. J. D. Kurtz, Unltod States Corps of Enginee1'1!. _ Hydrogritpl:1fo s!ln'eys off Cap& May, N. J. 
26 Capt. E. A. Freeman, tcnlted State!! Revenne :Mariae llydrogl'aphie eurvoy of Trinity Shoal, La. 
30 George S. Morrison, esq. ••••••· ..••..•..••.••••••••. llydrographic surniy of the Hudson River from Egar's Dog Head 

Cove Point. 



 

Date. 

1813. 

July 

A ngust 

SepteII>ber 

October 

November 

THE UNITED STATES COAST SURVEY. 77 

Iiiformation jurni11heil from the Coast Survey Office, by tracings, &c.-Contiuued.. 

7 

7 

7 

7 

24 

24 

24 
24 

24 
7 

rn 
17 

18 

25 

8 

10 

17 

24 

2!i 

30 

7 

Xame. Data furnished. 

! 
Capt. R. H. Wymau, United States Navy, HJdro· 1 Porpoise Ilarbor, l 

graphic Office. I 
---·····do ---·-····---········-···-•·r·······-·····-·; Shumagin's Islands, l HarlJorsof Alaska. 
......... do ................................................... ' Coal Ilarbor1 I 
..•..•.. do ........................................... Popoff Strait, J 
.••..•.. <lo ................................................ Sanborn Harbor, 
J. F. Waring, forwarding agent Central Itailroad, Ga. i ll istances from Savannah, Ga., to Balt i morn. 

-- ---- .• do -- ·--- ·--- .• _____ .. ---· ---·. _ ..... ---·. --- . -1 Distances from Sa"t"annah, Ga., to rlliladelphia. 
......... do·-- .......................................... ··•·•· I Distances from Savannah, Ga., to New York. 
------ .. do ................................................... 1

1 

Distances from SaYannah. Ga., to Boston. 
Col. J. D. Kurtz, United States Corps of Engineers .. To)JUgraphical survey of Cape May and Ticinit~-, K. J. 
Maj. Peter E. Hains, Unit-ed States Corps of Engineers'. Topographical survey of Morris !Bland, S. C. 
Town-commissioners of New Castle, Del ........•... : Ilydrographie survey of harbor of New Castle. Del. 
Verplanck Coh·in ......... --· ---· ...... - - ..•.. -~. -- - .. r Duplicate pr{\jections of Lake Champlain, with light-h-OUSP-S, t.~Tc., plattf'\l 

j theroon, on scales of ~·ou and TVtt1nu-
William McGeorgt\jr.,es11 ............................ j Hydrographlc and topograpllica1 surveys of Paramure's I.slautl and 

I vicinity, Va. 
Joshua Gilbert, esq ...•...•.......•.•.. ·········-···j Hydrograpbic and topograpliiral sun·eys from Saint Augustint' tn 

1 Halifax Rh-er, Fla. 
Maj. Heney M. F~bert, "'Cnited State& Corps Qf :Engi- \ Rydrographic information of tlu.: Coluru.Ui.a Ril·el' from above A.storin. 

neers. _ I Oreg. 
Gen. J". G-. Barnard, Unit;,d State• Corps of Engineers' Hyclrographic Information of the Mississippi clclta. 
Brown and Le Baron, civil engineers .....•......... ·I Topographic~! survey of part of Ea,ste:n l'oiut, Gloncester, :Mass. 
A. P. Barnard, esq .................................... 1 Rydrograph1c survey of entrance to :?Sew Haven Ilat'bor, Conn. 
Hon.David Yulet'·r of Florida .............................. ! Hydrographic survey of Sawpit an<l Sister Creeks between Nasrmu 

I 
Sound and Saint J"ohn'• River, Fla. 

John Daymond, esq _ .... __ ...... _ .. _ ................ Topographical survey of the ::ms,issippi m,·er lrntwccn Povert~· Point 

I 
Bureau <>f Ordnance ............................... -- ' 

a.nt.1 Jesuit's Bend1 La. 
Topographic.al snrvoy1 east siclo of Potomac Ui \'er1 frotn 1.Iarhur;- Point 

tow»rd Giesborougll PC>int. 
11 

1 

Bvt. Brig. Gen. W. F. Rllynolds, t:nited States .

1 

Projection and trigonometrical points in the vicinits of Bulkheacl 
Corps of Engineers. Shoal, Delaware Ri.-er. 
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APPENDIX No. 4. 

DRAWING DIVISION. 

Charts completed or in progress during the year ending Kovembn 1, 1873. 

l. HyUrogrn.phy. 2. Topography. 3. Drawing forphotogra.phicre<l.uction. 4. Details onphotographiconlilincs. 5. Verification. 6. Lettering. 

Titles of charts. 

:MOGoo-a-bec !(each, )fo. ·-·· ......... - ••. -· - ..... ·- ........ -... i 
i 

Coast-clua.rt No. 3! Pt..~tit Menan Jig-ht toNa~keag lle~ul, Mt•. --- i 
Coast-chart No. 4, Kaskeag Head to w·hito Jicarl light, iuclutl-

ing Penobscot :Hay, Me. j 
Penobscot Ba.y, :Me. (weatern part}····-. ·- .. _ .. --· ·-·. __ ..... .; 
Saint George'3 Uh-er and Muscle Ridge Channel, Are ••.•••..•. _l 

General const·cba~ No. I, Quorldy Head to Cape Cotl, Mass __ .. I 
Shecpscot and Kennebec. 1Uve:rs, Me .••.•...•..•...... - ······ ··f 
Coast-chart No, 7, Kennebec entrance to Cape Porpoise, Mc: .. ·; 
Damadscotta. and Metlomac Rivers, ).ft~ ............ · ................. ) 
Coast·chart No. 11, Monomoy and Nantucket Shoals to )Iuske- i 

gr,t Chann~l, 1\.[nss. I 
General coast-chart Xo. II, Cape Ann to Gay Head, Mass.; ___ ., 
Narragansett Bay, R. I. (upper part) ·----· .. _ ·--- .• _ . .,_ .. ____ ( 
:Sarragan.sett Ra,\.~1 R. I. (lower part)--~· ....................... [ 
Coast-clla.rt~No. 13, Narragansett Bay, R. I ..•.. ___ ..•......•... 

Lako Obamplain from Ligonier Point to Cumberlall(l Head 
light (sheet No. 2). 

J,llke Cbamplain from PlllttRburgh to Canada boundary (sheet 
No.1). 

Scale. Draughtsmen. I Remarks. 

1-40,000

1

! 1. II.Lindeukohl. __ ,. ______ ·-· .. --··--·J Preliminary edition; 
J addition~. 

1-80. 000 13. F. Smith. 4_ H. Lindenkohl. I 
1-80, 000 I. H. Lindenkohl. :i. }<~ Smith. 4, n. I 

Lindenkohl. 4. P. Erichsen. I 

1-40,000 2. H.Lindenkohl ·-···- .. --- ..... --·-·-· New edition; com. 

1-40, 000 

1

1. II. Lin<lenkol1l. 2. A. Lindenltoh!. I 
plete<l. 

I-400, 000 i 1, 2. 1!. Lindenkol1l. 2. A. Lin<ienkobL. .Additions. 

1-40,000 j 2. A.Lin<lenkohl. .•• -- .. ·--· .. ··-·--·-·· .A.d<litions; complete<l. 
1-80,000 11- L.Karcher ·----- ····-·-·--··--···-·-· Aclditions; completed. 
1-40, 000 12. IL L'.ndenkobl. ................... -··· Additions; complete<!. 

1-o0,000

1

1. A.L~nllenkobl. .• -···-··-- ........ _ ... Add'.t'.ons; complete~. 

1-400, 000 I. 1. A. L1ntlenkohl. •• - ·- ·---·· •••.•••. -· --1 Addittons; completed. 
1-40, 000 I 2. l'. E~ichseu. 2. A. LindcnkohL. ... .. Completecl. 
1-40,000

1

. 2. H.Lmdenkohl ................ -•• ·-·-·i ~ompletccl. 
1-80, 000 2. A. Lindenkohl. 2. l'. EriLhsen. 2. 

H. Lindenkobl. / 
1-40, 000 1, 2. A. Lindcnkohl. 2. L. Rarohor ..• _. Completed. 

1-40, 000 1, 2. A. Linilenkohl. 2. L. Karcher ..• _. Completed. 

llurlin~on Harbor, Vt·-·---·-----·--- .• ·-·-·-.-··:._ .. ·-···-·· 1-10, ODO 1, 2. E.J. Sommer _____ .,·----···-------· Completed. 
Now York lJa.y e.nd llarbor (upper sheet)...................... 1-40, 000 1, 2. A. Lindenkoh1. l. II. Linclonkohl.. Completed. 
Atlantic CQast No. II, Nantucket to Cape Hatteras ............. 1-1, 200, 000 1. A. Lindenkobl... ... .. .... .... •• . ••• .. Additions; completed, 
Delaware River, nary-yaxd to Fort Miftlin light ................ I 1-20, 000 l, 2. H. Lindenkohl. ..................... Completed. 

NewCastleliarbor, Del-----·--·----·-·----·----···"-........ 1-1,250 1,2. F.Horteg ·--·-· ·--·-- ....... _.:_ ... Completed. 
Coast-chai:t No.15, Plum Island to Welch's Point.-·-.-·· .••. ·- 1-80, 000 1, 2. A. Lin<lenkohJ. _ .... -·· •••.. _ ... ·- .. Additions; completed. 
General coast-chart No. IV, Cape May to Cape Ilonry ...... _.. 1-400, 000 I 1 • ..i.. L'.ndonkohl....... .... • .. • • •• .... • . Additions. 
Coast-chart No. 3~, CheBapeake Bay, York River t.o Pocomoke 1-80,000 1. A. Lmdenkohl.._. ·- ·- -·- ........ -·-- . .Additions, completed. 

Sonntl, Y&. 
Coast .. cllart No. 4t, Pa.mplico and Neuse Rivers, N. C .•........ 
Coast-chart No. W, Cape Fear and approaches, inclmli11g the 

river t0Wilmingt-0n, N. C. 
Coast-chart No. 57, Sapelo light, Ga., tu Fcrrmmlina, Fla .... _ .. 

Uol){)y and Altama.ba Sounds, G"-····· --- .. -· _. -·. ··- ...... ·- .. 
S.-.int Simon's Sound, Ga·-··-·---- .. --···· ... ·--····-···· .. -··· 

Saint Andrew's and Jekyl Sound•, o ...... _ .. ,. ___ ............. _ 

General ooast•cbart No. Vll, CapeJ:Romain to Saint Mary's 
River. 

Sa.int Mary's River and .Fernandina Harbor-• .......... _ .... _-· 
COlll!t-cbartNo.:;s, Cumberland Sound, Saint John's River, and 

coast southward. 

Indian lUver Inlet, Fla ····--······---···. ······- ····--- _ --·. -· 
Saint John'" River entrance, Fla- ........ ··-···· ..... _. __ ..... . 
CC>&lilt-chart No. 71, Tortugas, LoggerheiW, and Garden Keys, 

Fla. 
Saint George'• Sound, Fla. (eastern po.rt) ....... --·--·-·· --- . __ _ 
&lint Georg<>'s !'lonnd, Fm. (western part) ..................... . 
Coast.-chart No. 86, l'eueacol& Bay, &c., Fla ..... ,, ............. . 

1-80, 000 

l-80,000 

1-00, 000 
1-40,000 
1-40,000 

1-40,000 

1,2. A.LindenkohJ ___________ ...... _____ Completer!. 

1. .A. Lindenkohl. ...... _ ........... -.. _ . A<lditlons; completed. 

1. A. Llndenkohl. 2. P. Ericb8en_ ...... Additions; complete•!. 

1. F. Fairfax ......... - .• ---·-····-·----· Completed. 
1. F. Fairfax. 1l, F. Fairfax, g, L. .A.dditlona. 

Karcher. 

1. II. Lindenkobl. 1. F. Fairfax. ~. H. Completed. 
Lindellkohl. 

1-400,000 2. A.Lindenkohl. ......... - ............. Additions. 

1-00,000 1, II.Llndenkohl. .......... ___ -........ AdditionB; completl'i<L 

1--80, 000 2. P. Erichsen. 6. lL Llndenkohl. 

1--40, 000 1, !!. L. Karcher...... ... • • • • •• • • • .. ••• • • Completeil, 
1-30, 000 1. L. Karoher. 1. A. Llndenkobl • • .... • Addition• ; completed. 
1-80, 000 , 1. A.. LindenkoW. 

1-40,000 1. E.J.Souimer ........ ······-·········- Additions. 
1-40, 000 1. E. J. Sommer......................... Additions. 
1-80, 000 1. A.. Liudeukohl. 2, l'. ~riehl!Cn. 
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Charts completecl or in pro9r(}8s, djc.-Continued. 

Titles of charts. Bea lo. Draughtsmen, 

·------~-

Gulf coast., Key West to Rio Grande .......................... /t-1, 200, 000 
1 

1. A.Lindonkohl. ........................ ..1.•lditiOlls. 

Coast.chart No, 91, Lakes Borgnc and Pontchartrain, La .•.•.• · J 1-80, 000 1. A. Lindenkobl. 
General eoaat-chart No. XIII, approaches to Mississippi delta .. I 1-400. 000 1. A. Liudonkohl. ....................... 1 .\dditiou; 
Coast-0ha.rt No. 94, passes of the ll!ississir1pi ................... 1 1-80, 000 1. A. Lindenkobl. ••• . . ... • . . . . . .. • .. . . . . Corn1•lt·tet1. 

l'aciflc coast No. 2, Santa Barbara Channel, Cal.. .............. · 11-200, 000 2. A.. Lindenkohl. 2. ll. Lindeuko!tl. i 
San Francit1co P-eninsula, Cal---- .. - -- . __ .••• _ --·. -- .. ·-· ... --- . 1-200, 000 H. Lindenkohl, en,graYiug topog-ra11b.y ... 1 Complekd, 

Tama.l Pais Peninsula1 Cal .•• . .•. .•. . ......... ... . . . .. . .. .. . .•. . •• . 1-2001 000 II. Lindenkohl, engraving topograpLy ... ~ Cornplct~:U. 
Pacific coast No. 7, Meudocino City to Humholdt Bay. Cal •.•• ·-11-200, 000 1. A. Lindcnkobl. 
Trinidad Ha.rbor, Cal ........................................... ; 1-15, 000 l, 2. A. Lindenkohl.... •. . . . . . . . . . . . . . . . Complelt·d. 
Crescent City and Saint George's Reef, Cal ..................... I 1-40. 000 1. II. Linclenkohl ............ _. ..... ... Complet<•d. 
Cape Orford and reef, Oreg •..••..•...•..••.•.•..••..••.•....•. , 1-40, 000 1. A. Lindenkobl. ....................... Completed. 
Ya.quinna. River on trance, Oreg •..•...•...•..••......•..••.•••. j 1-20, 000 1. A. Lindcnkohl. ..•.....•••.•...•...••. ; Addition:-;; completed. 

Columbia River, Oreg. (sheet No.2) ...... ... ..•. .••. ..• . ....... 1-40, 000 1. E. J. Sommer ......................... r Completed. 

PRELlML~ARY l'HOTOJ.ITHOGilAPHIC CIIARTS. 

i.omes' Sound, Me ............................................. . 
Belfast Bay, ll!e ................................................ , 

;~:~:~!"~:;~~~~:~~:::::::::::::::::::::::::::::::::::::•/ 

1-10, 000 1, 2. E. J. Sommer ...................... : Completed. 
1-151 000 1, 2. F. Ilorteg:. 

1-15, O<JO 

1-16. 000 

1. M. Angle8 ....•...... Completed. 
1. L. Karcher. 1. M . ..in!(les. 2. P. Er- Completed. 

ichsen. i 
Rnrlington, Vt .•..•.......••.•...•...•..........••......•...•.. 

1

1 1-16, ()0() 1,~. J\f. Angles.............. Completctl. 

Plattsburgh n.nd Cumberland Bar, N. Y ........................ , 1-16, 0-00 1. F. llorteg. 2. Il. Lindenkohl ........ ! Completed. 
Lako Champlain, from Ligonier Point to Cumberland Hea<l I 1-50, 000 .................................... ·, Completed. 

(sheet No. 2). I i i 
Lake Champlain, from Plat.tsbnrgh to Canada boundary (sheet 

1 
1-50, 000 11. 2. II. Liudeukohl ..........•.......... : Complieted. 

No.1). j I I 
Ilattera.s Shoals,N.C .......................................... ; 1-80, 000

1

. 1. M. Angles ............................ ! Completed. 

Saint Andrew's and Jekyl Sonnds, Ga ......................... i 1-60, 000 1, 2, M. Angles .•.....•.•.••..•...•...•. ·I Complett>d. 
Triuitlad Harbor, Cal .......................................... i 1-20, 000 I 1, 2. II. Liutlenkuhl .. •• . • .• . • •• . . .. . . • . . Complet<Jd, 

U.ARBORS OF .ALASK.\., I 
I i 
I I 

Sanborn Harbor, Xagai Island ................................. 1 1-40, 000 j 1. 2, 6. B. J,indenkohl .................. _i Complet.ed. 

Coal Harbor, Zacbarefi'•kaia Bay ...•..••..•...•...•.•••..•.•••. ! 1-20, O<JO 

1

1, 2, 6. H. Lindenkohl ................... I Completed. 
Popoff Strait and Humboldt1Harhor .••••..••.•••..•...•.•••..•. I 1-40, 000 1, 2, 6. ll. IAndenkohl •.•.••..•...••.•... 1

1 

Completed. 

Sketch of tlui Shumagin l•lanu• ...•...........•................ il-1, 000, 000 1, 2, 6. ll. Limlenkuhl .••.•...•..•...••.. 
1 

Completed. 
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A.PPENDIX No. 5. 

ENGRAVING DIVISION. 

Platcfi com11lctcrI, continued, or commenced during the year 1873. 

I. Olltlines. 2. Topography. 3. Sanding. 4. Lottorin~. 

Titles of plates. 

COMPLETED. I 
0011.st-charts. 

No. 5, irom Penobscot Bay to Kennebec en trauce ......... 
1 No. 31, entran<e to Chesapeake llay (edition of 187~) .. -- - ··i 

No.32, Chesapeake Bay, f:Z.om York Rive.r to Pocomoke I 

Sound (edition of 1872). 
No. 33, Chesapeake Bay, from Pocomoke Sound t-0 Pot.om"'1 

River (edition of 1872). 
No. 34, Chesapeake Bay, from Potomac River to Choptank 

niver (edition of 1872). 
No. 35, Chesapc1>ke Bay, from Choptank River to ~fogothy 

ltiver {e<litiou of 1872). 

No. 36, Chesapeake Bay, from :Magothy River to beau of 
bay (edit<m of 1872). 

No. 55, from Hunting Island to Ossabaw Sonn1l (edition 

of 1872). 

Harbor-charts, d'e. 

Southwest Harbor and Somes' Sound .....•...•...•...•.. 
DamaI:iscottn and lledomac Rive.rs (preliminary edition) 
Narra~ansett Bay (in two sheets) ........•••......•..•. 

EnrlingtonHarl)Or1 Vt ................................. . 
Hattera• Shoals ..••.•.•.•.. -----· ______ ·-----. __ .. _ .. ___ _ 

CONTINUED. 

General oo48t-charts. 

No. I, Quoddy Read to Cal"' Cod .•••.•.•..••..••..••..... ·-

No.II, Cape.Ann to Gay Head·······-·······-······ ..•... 

No. V, Cape Ilenry to Cape Lookout-----·· ...•. ······- - -­
No. VII, C,.pe fumain to Saint Mary's lliver ..••.. - . - .•... -

Ooiut-charts. 

No. 3, Fren<>hm"'1's and Blue Hill Bays ......•. - --·- .•.. --
No. 4, Penobscot Ilay •••••..•••••••••••••.•••.•••.••..••.•• 

No. 6,Kenneboo entrance to Saco River .................. . 
No. 7, Kennebec entrance to Cape Porpoise ..•••.••..•.••• 
No. 29, Chincoteagne Inlet to Ilog IRiand ..••. ··-----· ..•.•. 
No.30,lfog Island to Cape Henry .••...••.•••...•.••. ·---·­
No. 56, Savannah to Sapelo laland .••••• - .••••••.••••..••.•• 
No.57,Sapelo 1$Wd to Saint Mary·o River .•...•..••..••.•• 
No.91,Lakes Jlorgne and Pontchartrain ••••••••• _ ••.•••••• 
No. 94,Missillllippi RiverNo. l .•••....•....•.......•. ·--- __ 

H11rbor.eharf8. 

Moose-a-boo Reach .•. --··-·- ...•••.•.• _ •...•. _ ••••••..••.•. 
Mount Desert.lsll\Ild, &c; (east) ........................... . 
Penobeootllay (eaat) ••••••••••••••.•••••••••••••••••.••.•• 
l'enob&cotDay (west) ••••••..••.••...•••••••••••••••••••••. 
Saint George's River and Mn11Cle Ridge Channel. .••••••••. 
l'lymouth, Kingston, and Dnxbnry Harbors .•••.•....••.. 
Pamplioo River .••.•••.••••••••••••••••••••••••••••••••.•.• 

I 

Scale. EngraYers. 

I 
1-80, 000 i 4. ;J, Knight and E. A. MaedcL 
1-80, 000 l 3. F. W. Benner. 4. E. A. llfaedel an<l A. Petersen. 
1-EO, 000 ' 3. W". A. Thompson. 4. A. Petersen. 

1-80, 000 3. W. A. Thompson. 4. A. Petersen. 

1-80, 000 3. W". A. Thompson. 4. A. l'ctersen. 

i 
1-80, 000 '. 3. H. M. Knight. 4. A. Petersen. 

i 
1-80, 000 ' 3. ·w. A. Thompson. 4. A. Petersen. 

1-SO, 000 3. H. S. Barnard. 4. E. A. Maedel. 

1-40, 000 1, a, 4. W. TI. Knight. 
1-40, 000 2. W. A. Th<>mpson. 3. H. U. Knight. 4. A. Petersen. 
1-40, 000 2. W. A. Thompson. 3. F. W. Benner and W. A. Thompson. 4. E. A. 

Maedel and A. Petersen. 
1-10, 000 1, 2. ;J.C. Kondrop and W. A.. Thompson. 4. J. G. Thompson. 
I-i<O, ooo 1, 3, 4. ,v_ H. Kni1>ht. 

1-400. 000 1, 2. J. EnthoJfor. 3. lI. M. Knight. 4. E. A. Maedel and :!''. 
Courtenay. 

1-400, 000 2. W. A. Tho;mpson. 3. H. M. Knight. 4. J. Knight, E. A. Maedel, 
and J. G. Thompson. 

1--400,000 1, 2. A.M.Maedel. 4. E.A.Ma.<Jdel. 
1-400, 000 1, 2. A. M. Maedel. 4. F. Com-tonay, E. A.. Maedel, and J. Knight. 

1-SO, 000 1, 2. J_ Enthoffor. 4. E. A. Maedel. 
1-80, 000 1, 2. J. Enthoffer. 4. E. A.. Maedel. 
1--80, 000 3. JI. S. Barnard. 4. E. A. Maedd. 
1-80, 000 1, 2. W. A. Thompson. 4. E . .A.. Maedel. 
1-80, 000 

1-80, 000 

1-80, 000 

3. }( W. Benner. 
3. w. A. Thompson. 
3. JI. S. Barnard. 

1-80, 000 2, A. Sengteller. 4. E. A. Maetlel. 
1-80, 000 4. F. Conrtenay. 

1--80, 000 1, 2. A.. M. Maedel. 3. H. M. Knight. 4. J. Knight. 

1--40, 000 I. w. H. Davis. 3. H. M. Knight. 4. J. G. Thompson. 
1--40, 000 I. A. M. Maedel and J.C. Ko:ildrnp. 
1--40, 000 1. E. Molkow and J. C. Kondrup. 

1--40, 000 1. E. Molkow, J.C. Kond:rup, and .A.. M. Maedel. 4. F. Courtenay. 
1--40, 000 2. W. A.. Thompao.n. 3. H. M. Kllight. 4 . .A. Petersen. 
1--40, 000 4. J. G. Thompson and J. Knight. 
1-80, 000 1. J.C. Kondrup. 4 . .A. Petel'l!en. 2. H. C. Evana. 



 

~'HB U.NlTED 8TATES UOAST HUl~VKY. 

Plats oomplctc<l, continued, o;· commenced, ch:.-Co11ti11ued. 

··-··---··------------------~---

Titles of plate•. ! Scale. Engra.Y1'1':1. 

N f•uAt\ Ui \'('r ...... - ••• ~~~--.-.-.. -.-. -•• ~----.-. -. -~-~-~--.-.-.-.. -.-. ~ j--1---8-0,-0-00- l-1-. J-. C. ~-o-n-d~up. 4. A. Petersen. 

Cul11ml>ia RiY<r Xo. 1 ..................................... -11-40, 000 i J, 2. S. Siebert. 

('0}l!t£EKCEP. I 

Santa IlarbaraChannel No.2 ..••••.••..•..••...•...•.•••.. 1-200,QOO 1. \\ ... A.Thompson. ·I. .\.Jl('h'r1wn. 

Co~st:c11art No. 86. from Choctawh.atclu.">f' Hay to rcnsacola. ) J-EOi 000 1. 2. II. C. Evan~. 4 .. A. I 1 ctcrse11 a.ml E. ~\. :\[at:11t·L 

J.a.1. i 
HattP.raR Sima.ls ............................................ 

1

. 

Saint, Mary's Uker a.1ul Fern.audiua. lI~rbor _ - . . . . . . . ... -

Columl,ia l~iver Xo. 2 ..••................................. I 
! 

B. Ex. 133--11 

!->'!', 000 1. 3, 4. W. JI. Knight. 
l-'20.0-0U 1. 4. J.G.'l'lmmpsou. q .J. C.1'.nraln1p. 

1-40. 000 : 1, 4. \Y. Il. lJavis. 

81 



 

R2 HEPORT 01'' THl<J SUPElllNTEND1£:ST OF 

APPENDIX No. (). 

Li8t of origiual topographical slu:cts registered iJt the arch ires o.f t!tc UJtitctl f:::itate,~ Co<1.~t Surl'cy from 
June, lSGJ, to January, 1873. 

Localltlt'S. 

------~ ------------

Letite Pa .. sBage arnl Yicinits. _. - .. 

Part<if J;'\uul~· Ua:,: ------------ ... 

Ne,,· Brunswick . , 
l\Jainn arnl New 

) Urnuswick. 
Saiut Croix U.ivcr (CalaiK and Saiut :o:;tepl1L'11.;.;) ..•••.• _ •..•.•••. ; ..•. ao -. __ .. . 
\\,.e~t Quolh1y JIB} .............................................. ! lfainli ....... . 

J<;astport antl vicinity •.••.........•...•..••..........•..••. --- !· ... tlo .••... 

lloost1-a-b£'c Rea~lt (mi1lt!lt• sluwt) .............................. j ... t!o ....... . 

~:::::::::·~ ::::~;: :1::: s~'.~cc;t/.:·.·.· ·.·.::.·.·:::: ::.·: :::: ::: : ::: i: :::~:. ··-· -· ..... . 
Gonldsh<>rou_g:h Jh1_y ·--· ••.•••.•.•••. - ... - -·. -- ..........•...•.. ~.--·do ...•..••.••• 

'\Vintcrllar1Jorto{loul1lshoron~h Bay··········-···········--·~ ... tlo .......•.•... 
:Uount llegf•tt 1HlaruL. •.. . . . .. ... .•• .. . . ..•.•.. ... . .. . . .. . ..•. . .. do ........ . 

llonnt l>l'!-Wl'tll-lland. southwest<•rn part...................... . .. do ..••. 

:Mount Desert IHland, wc8tcru part ..... - .................. --- . . ---<lo ..••......•.. 

Js1aad8!"!0ntl1 of Mount J>escrt............ ................ do ........... .. 

(in1at atHlLit.tJi~ l:ranherrylslantls. &c .•...•......•....•.•.. tlo ..•.••...•.. 

J\ orth Hn:ven lsla.ndi including lt•dges m:id i~la.nd north of 

:?ii.fain and Littfo 'l'horonghfares. 
Xort.l1ern part ofYiual Haren I.<tlaml) with $timpwn',-,, Caltlcr-

do 
.•. du 

••. do 

wootl ·R, and Babbage Islands. J 

North Islel)()rough, Jlenobscot Bny. _ .. --- . -- --- __ .. _ .. - ... - - .. ; . -- tlo 

Sout11 Isleb-Ol'Otlg"b) renobSl'.Ot Iln.y ..• - .. - - - . - . - . - . - - - - - . - - . <lo . 
PeuoU~cot :Bay, isl:Lnds south of l~lehorough ..... - ..•. - -- ..••.. '.. <l.o 
J>(•noltscot :Bay, W<>stcrn Rhore from MPguuO.co(lk to J\:nig-hi".~ J. tlo 

Poiut, 
·Fox Islands. wcsteru part of.._ .. __ ••. 1fo 

} ... ox Islands, southeaBtern imrt of. --- -- . ------ ..•• -- ........ -- - .. do 
}'ox Islands, sotttheastcrn part of, arnl Smitb, Sndtlkback, an<l ..•. tlo 

nrim~tOJW IslwulH. 
Rocklancl Ilarl>or ani.1 vicinity . - _ .. - -_ .... . ••. do ...•.....••. 

l'rie11<1ship .••. -- .. - - . - - - . - - - . - - - - .. - - . - . - - . - - . - - - - . - - - - - - . . -- .do 

Sca.1, T('.unnut1s, au<l Mos11uito Harbors .... - .... - - .•.. - ....•. .... do ..•.•.....•.. 

Saint George's nh·er cntranco ....• -· .. - - .. -· - ......... -·. --· .. i. -- .<ld .•• - ... - •. - • 

Saint Ge-01-ge·s Ri·rer ...... - .......... -- .... - - . -·· ......... -- ...... : . -- .do ..•.......•. 

"'t>'Rkeag Ith·ernnd ,·icinity .................................... ! .... ~1o ·············i 
!ll>rrymeeting Iiny, i11d11ding .AtH.lroscog-gia, .Muddy, and / ...... d<J ............. ,1 

C:ithauce E:h·ei·s." ! 

)fn8(}()ngus Bay, i~lan-d1S aut.l ledgc~s ..••... - ..... -- - .•...•..••.. ·i · -- do - -- . - ..... - .. 
.lfusconguslm~-. southern part. .............................. ···j·--·llo ··-·······-·-: 
~1uscong11s. Uay, from Rouud J>on'l to Hoeamoc ............. ---···!·--·do ............... i 
Pemmaq uid N eek, including John ·:!i Ifay an£l Pemm.aq ui«I I~iver- I- -.. do 
I 1cmmtl-qnid Point, including Nc'v Harbor antl west shore of )·---do ............. . 

.Muscongus Bay. : 

lJaniarisoottaRiver (lower part) ...... -···-··--···-··--··--··-/·--·do··-······----' 
Damariscotta River (upper potrtl ........••.. ·---·---·-··---··-:--·-do---·-···-----
1\ledomac RiYer ...... ·----- ----· ....... --·--· --·· -· -·. --- --- - --i····do ....... ----··' 
J.ineldn"a Bay and Islands nt month of Damariscotta l~in•r ... -1-· .. do ................. ~' 
\\~estport and .Arrowsi.cltt-lamls ...................................... ! ..... do .................. . 

K<•nnebec River, bead of .••..... ----·------------·--··--·------!--- .do.·-----·-----
K.-nnehec Ri~er, from Aba,gndaseet Point to Uichmond ......... j ..... do ............... . 

Keunehe-0 IUver, from. IUchmond to Gardi:uer .•. -·-. - . -- - - -· - --1-- .. do - · - . ··---- - -· 
. New Meadow River, from Foreter's Jloint to New Meadow ...... (lo .................. . 

llridg~. ' 

Batu. I Uegi~tt•r. unmher. 
---~ ----

1-10, oou 
1-IO. 000 

1-10, 000 

1-IO, 000 : 

1-10, 0-00 : 

1-10, 000 

1-10, 000 

1-10, 000 

1-10, 000 

1-10, 000 

1-10, IJOU 

1-Hl, 000 

1-10, 0(10 

1-10,000 

1-10, 000 ! 

1-10, 000 I 

1-10. 000 

1-10, 00() 

l-10. (llJU 

1-10, 000 

1-10, 000 

1-10, OOJ 

1-10, 000 

1-10, 000 

1-10, 000 

l-10, 000 

1-lO, coo 
1-IO, 000 

1-10, 000 

1-10, 000 

1-IO, 000 

1-lO, 000 

1-10, 000 

1-10, 000 

I-JO. 000 

1-11}. 000 

1-10. 000 

I 
186::J \Y. II. Denu~ti ..... ··-·1 
1tili.:i tlo ··-1 
1860 

:~:: ·-·---·-·:::-! 
lttti:J .•..•. do 

lf?70 J. \\~_ 1hrnn ..•.. 

1370 . ... do ....... . 

1.~iO 
1 

••••• do .............. . 

I 

I 
i 

·1· 
! 

~~~~ -~:_1:,~·:w_•:l~: ::::::·--1 
~:~: : . ~: -'~~-(~~·:!~~ -. -.... -.. --1· 
lt!"7:J i ....... do .............. . 

1~71 ! ..... _. tlo ...•....•.. 

1811 i ....... tltl .. - - ..•. - -- ' 
1872 I c. T. r arrtella 

1:'67 F. W.Don ......... . 

lt3-4i8 I ••••• tlo , ....... . 

1871 

1871 llo ............... . 

1870 . ,]o .. - ... - .... - - •. 

lf71 F. W. Don.--·· ...... . 

IB6fl ' 
_(/(I ______________ _ 

1870 H. M. De ·we<'R ---·· .. 

lt!70 .••.. do_____ I 
l<l"JO W. II. Dcmns •.•...... 

1867 Charlt>s liosmer ... _ .•. j 
1BG8 W. IL Dennis_ ....•.. 

1°G9: FWD 

l~CM C;rn1·{es ;:~;1~~~~ ~~~~~~1· 
18CU \.V.H. Dmrnis ...... __ 

le7l C.Il.Tu>v<l ..•. . II 

l~G5 j F.W.Don- ..•.....•... 

l81.i5 : ...•.. do----·-··---·· .. 1 
18fiJ;; C.Rockwell.. ........ -1 
1866 i F. W.Dorr ..•.•....... 

1 1800 : ...•.• do .....•...•...• 

l~fi5 S. A. Gilbert .. _ .... __ . 
1865 j ...... do -·-----·------

1-10. 000 

1-10, !JOU 

l-W,000 

1-10, 000 

1-10, 000 

1-10, 000 

1-10, 000 

1-10, 000 

1-10, 000 

1867-"68 / Cliarles 1Iosmer ... ---· 
1865 1 F. W. Dorr ..•........• 
lf6j i E.Rergeobdmer ..••.. 

1859, 'ti5 I :R..M.Baehe .•••.• • .•... 

18691 C.R.:Boyd ·--··--··--· 
1871) . -··. --· - •••• - •. ·--· ·- •. 
1866 ! J. 'V. Donn .•. _ .•. -·-

1007 

!J8( 

107:t 

1257 

12.')6 

1161 

12.lJ 

1003 

1157a 

1157b 

1160 
!Qj~ 

1081 

1117 

1116 

l151 

1~14 

10111 

100~ 

1028 

lO:nl 

1033 

9!.'5 

994 

1076 

1000 

982 

1061 

1115 
1158 

1021 
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List of originnl topographical sheets registered in the archives, Ltc.-Uontiuueil. 

Localitirs. State. 
--~---------------------- 1-------

Casco Bay, from Midtlle Bay to N(~W Mealluw Uin·r, iudrnling i Maine _ ........ _ .. 

north on1l of Sebask.a11egan Island. I 1 
Cas.co Hay

1 
Seba.skahegnn an<l Ort·'i; Isla1ub._. ____ .. ____ . __ . __ .. do . _. __ . _ .. ___ .' 

Casco Bny, sketch of llalf-\\ ... ay Uock. _ .............. ___ ..... __ ' .... do .... ___ .... __ 

I•ortl..'l-nil Hat'bor, "'\\·ha1f and sh(lt'e-liuP ....... -- ...........•. .do ...... . 

Portland Cits and 1Iar001', specL1l survey::\(). 1 __ ..... _. _ ...... _ .. do ..... _ .. ___ .. ' 

Portland Cits an<l llarl>or, spt>cial snrYP.Y N-o. :! -----· ..•. ___ ....... tlo .•••......... 

l'ortland Cits and Harbor, specfa1 surYey No. 3 .•... _..... .. . . . . . do .. _. _ •....... ' 
rortla.?J.d City and Harl>or. special survey No. 4 .•.••............ - .. do .. __ ........ . 
J •ortla.ud City and Harlmr, spcdal survpy No. 5 .•... _ ......•....•.. do ........... . 

rorUaiul Cit~· a.nl\ HarOOr, spedal Blll'YCY No. fi .• - . - ... - .... - ••. - - .du . -----· ... - .. 
Portland City and Ilarl>or, s1wc:ial surl•t>.y No. 7 .. _.. . . . . . . . . •.. do .•........... 

l'ortlanJ City and liarl>or, s1wdal survey No. 8 ... __ ............ - .. dc1 ____ .. . 

Portla-nd City and IIarUor, spedal surn»y- No. !1 ••.•••••••••.••.• - •. do .•.........•. 
Poi·tland Cit.rand IIarlJor, special survey So.10 ..•....•.•.•••..•.. do ..•.......... 
Mouth of Saco Ith-er and Biddeford Pool ........................... do .•.......... _ 
Saco Rh~~r and towns of Biddefortl arnl Saco .. __ .. __ ............•.. do ............ . 
Uoose l•'ai1· Creek to Sput'wic.h River .....•.•.••.................. do----··· ..... . 
]{ennebunk Port- and Cape Porpoise to Hog's Neck .......•..... - .. do ............ . 
Coast fl'um Oguuqnit, iu \Vcll~1 to .Alousa.m I~i,·er ............ _ .... do .•.....••.•. 

"\\'"ells lleacb, included in sheet No. 112l ····-···-···· ··-··--··· ·-··•lu ..••••....... 
Coast from Kittery to York .............•..••...•..•..... ··-··· .•.. do ............ . 
Coast from Boar's lleacl to l{_:rp Harbor.... ·····-······· ~-PW Jiampshirt•. 

CoaAt from Hye llm·bor t-0 near Portsmouth ........ _ ...•........ - .. do ........••... 

North Hiver, ~heet No. l .........•..•.......•......•........... Maa::sachusctts .... 
Nort.11 Ri\·er, sllect No. e ................ ·-· .................... -- .. du .•••.•....•.. 
Cape.Cod Ua~·, western shor•', frorn Shi:pJ>oint to '1."rst8andwich .... do ..........•.. 
Cape Cod .llay, western short\ from Eel Hi Yer to Ship l'oint .....•.. do . ------ ..... . 

Cape Cot] Bay, southern shor(', frnm OrlNu1~toUrpwste1· ........... do ............ . 

Uapc Cod Ba.s, 11ort11ern short:\ from Nort,h DenniR to Brewster .•.. c.lo . _ .......••.. 

Ca11e.CodBay,uast~rn shoTe,from "PlcasautUayloNau'delt.llarl>ta· -... do ..•••........ 
CapACofl,Rtmt..lu~rnextrt~mity, inC"luding yiJlngeofChatham .•...•.. do .............. . 

Cape Coll, fron1 I•lnasant }luint to Uonon1oy Island ....•. --- . _ .. - .. do .... . 
~l<>nornoj-· Point .. __ ........................................ __ ..•. ,. - .. (1o ...•...... _ .. 

Cit.y of Fall ltiver and viciuity .................................. - - .. tlo .. -·--· .••••. : 

. Town of IGast. GI"eeuwich aml vicinity .......•..•.. _ ...... --· .. IU1ode hlaml. __ .. _ 
Mount Hope Bay, northern 1rn.rt. ... . . . . . . . . .. . . .•. .•• . ... . . . . . . • .. do .............. . 
Seek-onk Riv-er ______ .•................. ·---... . .......•.. tlo ........... . 

City of Providcnec, wlrnrf-linc ........................... --- .. : . - .. do . ····-· ..... . 
'Varren ...•......... --· ..•...........•. ·--..... .. . . .. . .•. . ... <lo ........ ··-- .. 
l'rutlf'.n-ce Ishuul .. __ .......................... -- ..•..••.......... -.•. \lo ..•..•....... 

Narragansett Pier to Sonth Ferrs ..•......................•....•.. do ............. . 
Seaeonnet Tih·er, ea-Htern pal"t.... .. . .. . .. . . .. . . . . . . .. . .. . . ... do ............. 

1 

8ea.connetPoint ························---------·············· ---do ..•.......... 
l~IamlofRhudelslaud, from Black Point to Easton Point ..•....••. do ...• -~ ...... . 
lRlaml of l~bode lslarnl, northern part .....••.•.•..••..... ·- ....•.. do ............ . 
Newport and vicinity ...................................... ··-· ...... do ..•.....•.... 

Point Judith andvicinity.-··········-··-··········--·········-,·--·do ............ . 
Oonanicut, Dutch, and G-ould Islands ............ --·-·- .......... · .•.. do .....•...•... 

Const uf Rhode Island, from Cross Mills eastward. ..... --·. --- ··i. -. .(lo ............ . 
Navy-ya.rd near New London................................ Uonuectknt ....... , 
Lake Clrn.rupla.in, from \Vbite's J ... antling to Applt\trec l'oiut... Vermont .•........ , 

Lake Champlain, from Appletree Point to Hoguack Island ........ do .... ·- ...... . 

Lake Champlain, from Trcmblea.u Point toro1·tJaokson ·····-' .••. do ............ . 
LaktiChamplaiu, from T1'C111Llf"..au Point to Ligonier Point ......•.. do ..•.•.•..•... 

I...a.ke Champln.i.n, vicinity of Plattsburgh •......•............ ··: :!\ew York ..•••... 
J,ake Chan1plaiu, vicinity of Plattsburgh ..........••.•.•...... ; Vermont .....••.•. 

Lake Champln'.n, vicinit:: of"Mallett'e Ba_v. ··-· ·· ···-···-·· .•. ·1· - ... do············· 
Lake Champla1n1 sliore-lmesurYcyM ................................. do ..•.....•••.. 
Lake Champlain, shore-line surveys .••...•..................... i .••. do ..••......... 
Lake Champlain, .. l10!'~-liM 1mrv<1ys ••••••.•••••••••••.•••.••••• 1 •••• <lo .••.•••.•..•. 
Lake Cbampliiiu, sllore-lioe snrve~rs ........ __ ...... ___ ........ _I_ __ .do ............. . 

Scale. Hate. Topogra1'h{'T. 
\ ]\.t•uister­
j n11~1he~. 

1-10,UOO; 18G5 ....•. tlo. 

1-2, 000 , 18117 C. Il. Ifo~·<l 

1-.:i, 000 18G'7 ' ~\. " .. · Lon~fo-H1n\~ mu\ 

II.\\'". BachP. 

1-1, 200 , lE6B-'G9 A. LinJenl~t1Ll. 

1-1, 200 lf6e- ·G~• ...• .do .......... . 
1-1, 200 tF:flS-'fi~J , .••••. do 

1-1, 2(}(l 

1-1, 200 

1-1, 200 

1-1. 200 

l-1, 200 

1-1, '-'00 

1-1, 200 

1-10, 000 ' 
1-10, 000 
1-10. 000 . 

1-10, 000 

1-10, 000 

1-10, 000 

1-10, 000 

1-!0. 000 . 

1-10, 000 

1-5, 000 

1-5, 000 I 

1-IU, 000 

1-10, 000 i 
1-10, 000 

1-10, 000 

l-Hl, 000 

1-10, 000 : 

1-10, 000 i 
1-20, 001) 

l-10. 000 

1-10, 000 

1-10. 000 i 

1-:\,UUO . 

1--5! 00-0 . 
1-10. 000 . 

1-1\l, 000 i 
1-100 000 

1-10, 000 

1-10, 000 

1-10, 00-0 : 

1869 Cliarlc.•s Ilo~rnt·r ..... . 

I8G9 1 
•••••• tlo .............. . 

l~G9 J. "\\-.Donn ....... . 

1869 .....•. tlo ........ . 

lrltm : Charles IIosmet· 
IB69 : J. \Y. Doun . 

lfG9 J. K 1lcCliul<>ck 

lBiO ' II. .A.Jam• ..•.......... 
1871 : ....•. tlo 

IM71 : ....•. do 

1a10 ...•. do 

186!1 1 ....•. do 

12'6"'i • - - • - • 11 ~ • . • • • • • • . • . • • • -

IBG7 .••.•• tlo .. ·-· .••. ·-· .. 

IB!ili : ....•. tlo .. ·-· .•...•. 

18G7 !--··-·do-··········· 
1B70 . II. L. l;\phitinA ..... , 

1876 : ...••. clo ....•.•... 

1867 l'. C .. F. "-•·st ........ . 
1~66 ....•. do .............. . 

II .• A.tlams ....• _ .. __ .•. 

I'. C. F. \Yest ......... . 

lL.A.darmL .....•...... 

II. w. Baclw ..•....... 
l~fi8 (". ll. lluytl. .. _ .. 

18Go l'. C. F. ". ""t.. _ ...... . 
1PG7 A. M. Ilarri1j()11 •.•••.. _ 

J8G,l ·-· .•. tlo. ··-· ........ . 

1865 ·-·•lo ...••.•....•... 

lf-16.'> _. ..•. 1l 1
) ·········-···· 

1867 .•.... •lo ·········-··· 
1869 ....•. do .............. . 

18135 ····-·''" ..•••.•.... 
teml 
1870 

1870 

1870 

·-·-~.do ......•....... 

Charles IloMmer. 
....•. flo 

H.G.Oi;den ..... 

1-10, 000 i 1870 A. ll. Ilanism1 _ ...... _ 

1-10,000 l870-"7l .••.•. tlo ......••..•... 

1-10,UOO 1871 ._ •••. do .•.••.•....... 

1-10, 000 186!1 I· ..... olo ..•. 

1-10,000 1872 !·--·-·do···--·~--····· 
l-1,200 1069\JLG.Og<hn .... --··· 

1-10, 000 18'0 I F. ,V. Doi r .....•.... 
1-10, 000 1870 ••.•• tlo . . . • . . •..•.... 

1-10,000 1870 ...• do .... ·-· •... 

1-10, OOU 1870 F.W.l.lorrandC. ll<wuer 
1-10. 000 1870 Charle• Ilo•rner ...••.. 

1-10, 000 11:70 .••••• do ...••...•..... 
1-10,000 1871 ______ do····---~--· ... 

1-10,000 1871 ..•..• (10 ···----·-· ---

1-10. 000 1871 .....• tlo . . . . . . . . . . .... 
1.:.10, 000 lll"l'l ..••.• do ..•........••.. ' 

1-10, 000 lo7l ..•... tlo .......•...... 

112!1 

1111 

It ma 
1110?; 

!Illa 

ll 11 /, 

lU:!a 

11~;:1, 

1H3a 

11.J:Vi 

ll-llo 

1141/, 

11"·· 

1:..51a 

l:l:1lb 

10ii~ 

ltJ(jJ 

107:-< 

10~~ 

)Oji 

ll!r<.-)(l. 

io~.:-.l> 

lO!olll 

10."i:l 

lt17H 

10!.H 

10~1 

11!!0 

lO;A 

111~ 

11:1fi 

]llil 

11r.:1 

11():.! 

ll!J-l 

12~1(} 

llltf 

1271 

ll-0~ 

tlr<I 

lltl"...!: 

110:1 

lit'!.) 

11B4 

ll~fi 

12'.J:i 

12:tti 

1:!07 

121lli 

1~r.1 



 

84 EEPOHT OF THE SUPERINTENDENT OF 

Li,,;t ()f original topogropltical sheets reoi.~tere<l fo the archives, tuc.-Continue<l. 

I ... ocalitie~. State. r Date. ! 
I . 

Scale. Topographer. 

·- ---------!-------------- ----------

LakAChampla.iu, from Cumberland Heacl Pointt-0roint-an-Rod1p New Yol'k ....... . 
Lake CbamplE1.i11

1 
the Gut and Point-au-Roche ____________ . __ .•.. _ .. do ......•...... _ 

I.nk.-) Champlain, from Point-au-nochc to Lon~J>oiut . .. . . . . . . __ . (lo . _____ . ___ .. _ 

La.kc Champ1a.iu, La J\.fottc and Alburg-h Passa~es .. ---· ........•.. do .•...•....... 

Lake Champlain, from lM-le La. :hfottc to boundar;v-linc ............. do .•.•.•..... 
Lake Champlain, part of Mi.~sisquoi Uay ....................... Yermont ......... . 
Lake Champlain, Missisquoi Bay south of boundary-line .....•..•.. do .•...•....... 
Ilutlsou. ltiver, from .A..nt11ony's Nose to Cold Spring ............ "NPw York .. ____ ._ 

Hudson River, from Coltl Spring to Newburgh .. _ ............... _.do .............. . 

North and SouLb Shrel\·slmry Rivers ...•..•...•................ New Jersey ...... . 
Shrewsbury RiYer, South. __ ...•...........•........................ do .•..... 
Coaat between lleal and Rquau Beach .....•...•...•................ rlo ....•........ 
Coa.st between Squan Village and Barnegat . ___ . _ .... do ... _ ........ . 

llarnegatlnlet ....•..•...•......................................... Lio·-·········-· 
AlJsecom lulct and .-icinit.y ..•...•....... - ........... --- ....••. - ... do ....•...•.. - - I 
League Islanll .................................................. Pennsylvania .. . 
Stakes :in the: Gut east of League Island .. __ .••.. __ ......•......... do .•..•...•.... 
Baltimore and vicinit~- ........ __ .. ______ ....... ____ . _____ .. _ ___ ~laryland ... . 

J•ataiisco Ri\·cr .••.....•.•.•.•.......................•...•..••..... do ........••... 
Patapsco JUvcr~ north shore, from Port 1t'Iarsha11 t-0 Be.ar Creek .. _ •. do ....•........ , 
Potomac River. from Saiut {_T.eurge'-tt Day tQ Higg-inB' Point ..••...•. d.o .•.••.••••••. I 
Potoma.c I~iver, fr"orn Clement's Day to Swan Point .............. .... l10 .............. j 

Po.tom.:tc River, front Sharpsbnrgb to Bertin . -·-. -- ........... -1· ... t1o ... -- - . ---· · · 1 

Potomac Rivf'r1 from :Bertin to Heter 1s Islam! ................... :- ... do ... -- ...•.. -- ; 
Potomac Hin::ir, from Macon's Island to White's Ferr-y ...•..... I. ... do .............. \ 

Potomac HJver, from Harris.on ls Islam.1 to Young's Isiaml ... ··-!· ... tlo .............. j 
Potomac River, from Young's Island to Great Falls ..•...... __ ., .... c1o ...••........ ! 
V°J•per Potomac and Unrnside Ttivers ------ .. _ ...... _ .......... 1- ... do .•. -- .. ----·. \ 
l:pper Potvmac, from look Ro. 36 to High Knob .••...••.•...... !I :l.fa~y~anuand Vir-1 

g1um.. I 

lTJ)per Potomac, from Hi~h Knob to Slrnpherdistown ............. 1 •.•. do .............. \ 

Arlington, part<Jf, Rileet No. I .................................. I Virginia .•..•..... ) 

At-lington, pa.rt of, ~beet No. 2 .... ---:-·. --· -- .... -· - . -- · - - - - - - . \- · - .ao - ·- -- -- ·· ·· · -1 
"F01·t1:1o Chaplin, Mahan, and Sedgwick ............................ 1 DiRt of Columbia 

Yeo-cumico and Coan Rivers .................................... \ Yirginia .......... \ 

Nomini and C..:a.irioman lla:ys ····-· ............. --- ................ \- ... do ........•.... i 
MRttox Vre€k and pal't of Nomini Creek ..•...•......•....•.... i· ... <lo .•••••••••••. I 
Pianka.tank Hive,r.---·-·----·------ ------· -·· -----·. ·--· ....••. i. -· .llo ... ··· - -·····I 
Mobjack Bay, Nol'th1 '''""anl, and.Se\""ern l~h:ers ......•......... /- ... do . ···- .. ____ .. 1 

I j 
Newport News roiat. •...•••••......•.•.••...•••.....•...•...•. 1 .... Lio ....•...•.•.. ; 
,J:uneR Hinn·, Ncw1>0rt News to Pagan <treek ...................... I .... llo ........•..• i 
.JanWK J{iver, Pagan CrC'ek to Point of Shoal ligl1t-l1011~P-. _ ...• -1- ... f1o .............. \ 
Eastern shm-e of Virgin fa., llroa.dwater, sheet No. 3 .• •••.••.. __ . / •... da ............ ) 
l~Mt.ern shore of Virginia, Broadwater, 8heet No. 4 .............. I ..•. do .............. i 
Ea.stern shore of Yirginia., Broadwater, sheet No. 2 .........•.. /. ... <1o ....•.•.•.... ,: 
1<,;a..tern shore of Virl(inia, Brmulwater, New Inlet aml north ) ... .<lo ...••••.•... · I 
-~ I I Eastern shore of Yirginia, Broadwater, sht:iet No. 1 ................ /- ... do ............. . 

Eastern ~hore -ofYfrginia., bead of Machipongo Ri"tcr ........... j· ... do ... -· .•....• ·i 
Pungo Hiver .............................................. -~ ....... I North Carolina ..... : 
1'1tmplico l:iver, from Rumley M:arshe• to Ragged Point ....••. ! .... Lio .••••.•....•. 1 

PampllM J{h-er, from Maul's Point to Rod man's Point. ! .... do_ ..........•. ( 
Pamplico I<ive.r, from Aclama' P<fint to RunJ:lfly Marsh.P."S ~-· .... J ... do ............... ! 
I'•mplioo l\iver, from Ught-houso to lmlia.n lslanu ......•...••. i. ... <lo ••••••••••••• f 

Washington and itR environ• ..•••••.••••• ····-·.··············· I·· . .11'> · • •••• • ••••• .( 
Cape Hatteras t-0 Hatteras Inlet ..................................... do ..•...•..•.•. ! 
Bay River, Pamplico Sound ................................ ···· I· ... do-······ ..•••. : 
Shore-line ft-om Uay River w Pamplico .'iound ..••..••. -- ..••.. , ..•. de> .•••••••.•.•. ' 
Neu&e River. from New Beme to Johnson's roint ................. L ... do ......... - ..... ·~ 
Neuse River, from Jolmson'o l'oint to Beartl'M Creek ... ····-··+ ... do .•.•.•••..••. 
Neuse River, from H<>,,.r<l's Creek to WilkinMn Point ....•.••.. 

1 
.... do ............ . 

Nease River, frorn Wilkinson Point to Cedar Point.---·-···---- .... do .............. . 
Nouse mver, fron1 Cedar I'oiut to Brown's Creek ..•...•..••• ) ..•. d-0 ..•..••.•••.. 

!-LO, 000 

1-10, 000 

' I 
1871 : H. G. Og<lcn ............ _ ~ 

11:'71 ,! •••••• do .••••••••••..•• 
1-10,000' 1>'71 1 

•••••• do ....... . 

1-10,000 1871 ..•... tlo ...•........... 1 

1-10, 000 1871 .••..• do .....•.•...••.. ' 

1-10, 000 1871 : ..•.• .<1o .•..... _ .•... _. 

1-10, 000 : 1871 ,. ••.• .110 .•.•.•.•.•••••• ' 

1-10,000 l lt561 ! JobnJlfeohau ......... ' 
1-10,000 / lt561 .••..• do .•.••.......... 

1-10, 000 , 1865 1 C. M. Baclm ...•....... ' 
1-10,000 I 1866 I .••••• UQ ••••·•••••• .•.. ' 
1-10, 000 ! 11'67 i •••.•• Lio .•..••......... ! 
1-10,000 i 1868 .•... .<lo .•.•••. ········, 
1-IO, 000 i 1866 C. l<'emlall . _ ... _ ...... ' 

1-20, 000 · 1869-'70 C. M. Baebe .•.••. 

1-2, 500 1865 / R. Jlf. Bache ..••..•..•• 

1-2, 500 I ]8(15 ' .••.• .<lo ....•...•...•. 
1-10. 000 : 1~65 C. T. Tardella .••..... 

1-10,000 1865 ·-·---~lo···-·-········ 
1-10, 000 1866 ' .••.• .lfo .•..• · •........ 

1-20, 000 i 1868 ' J. W. Donn_ ...•. _ .... : 

1-20,000 I 1s68 · .••.•• uo ...•...•..•.•.. : 

1-10. ooo 1865 ' .••.•. do ...•......•.... 

1-10,000 i 1865 i·-···-do ·······-····· i 

1-10, ooo 1e6s I ...... ao ............... ' 

~=~~:: ~::~ !:::::::~: ::::::::::::::: 
~=~~:: i ~:~ !:::::::::: :::::: :: : : : .. :' 

, I 

1-10, 000 I 18G5-'G6 I ..... .<lo ..•.•....•••.. ! 

1-1, 2(}0 '. 1864 j E. Ifcrgesl1dmer ...... ! 
1-1,200 i 1Hfi4 !····--do ............... I 

1-10, 000 ; 1E65 :I C. lf. l~ache_ ·-·---. 
1-29, 000 

1 
1868 I ,J. W. Donn ..•.....••. 

1-20, 000 1868 I ...... do •.•...•••••.••. 

1-20, 00-0 1868 ! ..... .<lo ..•••.•.•.••••. , 

1-2<!, 000 I l~li!I i •••.•• Lio ..•.•......... 
1-20, 000 18GO, '68 i G.D. Wise and J. W. I 

• ! Donn. . J 

1-10, 000 186.v l E. Hcrgeahmmer ·--~--: 
1-20, 000 1872 I J. W. Donn ...•...... 
1-20, 000 Ji<72 1 ...•. .<lo ....•.....•... 

~==:: 186~~;~ /::::::~:::::::::::::::: 
1-20,000 186~,'70 l······d" ···-·········· 
1-20, 000 1871 1 · ..... <lo ...•..•....... 

1-21J, 000 1869-'70 ! .••••. do ..••..•••.•... 

:=::: ~:~~ 1:::::::: ::::::::::::::: 
1-20, 000 1871 i F. W. Dorr ..•........ 

1-20,000 1871, ...•. do··--·····-····· 
J-2f), 000 1871 ' •••••• do .............. . 

1-20,000 1871 1 ......• 10 ········-··--· 

1-10, 000 1872 i···-··•lo .............. . 
1-20, 000 [ 1872 c. T. laroella •• _ •.••... 
1-20, 000 ' t869 [ F. W. Jlorr .••.•.... _ .. 

1-20,000 11'69 i .•..•. do .............. . 

1-10, 000 l!\661···-··•lo ...•........... 

~==:: ~:~~ 1:::::::~ :::::·::::::::: 
1-20, 000 1867 l ...... do ...•......•.... 

1-2f), ooo 1868 L ..... do .••..•.....•. 

Registt•1._ 
number. 

Hl7 

121~ 

12HJ 

12-W 

12"21 

1<J23 

1010 

rnH 
10 :5 

10~2 

lOH:I 

IOo4 

liJl.'i 

1W6 

975 

97;) bi 

977 

9d3 

10114 

110:1 

llf(t 

9or. 
9A6 

91'7 

9Etl 

989 

!lHO 

JOl:J 

101-l 

lO:lfl 

102:-, 
W~G 

1102 

1104 

Jl(l(j 

1100 

11m 

100:3 
120:; 

12fifi 

1200 

1201 

1202" 

120~~ 

Jl!03 

1m 
127:! 

mm 
1211 

121~ 

1213 

1274 

1246 

1094 

1095 

1031 

1010 
1051 

105\l 

1073 
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uist of original topographical sheets registered in the archfres, &c.-Coutinued. 

Localities. State. 8cale. i Date. Tupng;rapher. 1 ~l'gis er-' I Ir . t 

---------- ______ 1 ___ 1 I nulll!J~~· 
Neuse River, from Brown's Creek to J>oint of Marsh .. --· .•.... i North Carolina._ •. ! 1-20, 000 lt36S 

1

1 F. \\'".Dorr. ___ ........ 1 1074 

GoldslJorough,wcstof"\YH1ningtonandWeldon}{&ilroatl ..•........ do .............. ! 1-10,000 1865 ....... do ..•......•..... ! 910 

fl-ohlsborougl1,app1·oachef! to •••............•...••..•.•••..••....•.. tlo .......•..... I-I0,000 1~~51 ~l~~-eland H.nc1.wl'll. .. \ !171 
CPUtt.r I~land and vichlity •...... __ . ___ . __ .............. _ .•••..... _ .1.10 _. ____ ..... _., 1-20, 000 1812 I C. L lard<·lta . t~i~a, l1 

Portsmouth Island nud part of Core Eeach .. _ ... _ ........ _ .•. - ..•.. do •...•.... _.. 1-20, 000 1866 C. FendalL ........... ! JOH 

Uore Sound, northeast part of ..................................... ·· 1 ·- .. do .. ----·.. .. .. 1-20, 000 
Cure Sound, southwe~t part. of ..... _ .................................. du _ .............. , 1-20, 000 

Bogue S<>nnd, fromllroatlCrcek to Qu<·cu'HCreck ..•.......•... , .•.. do ............. : 1-20,000 

1866 w··. 11. Den uis _ ..•... _ 

l8fi6 --- ... <lo .. __ .......... . 

1871 II . .Adalll8. - - . - ......•. i 
18117 I A."-· Lon~tt·ll.ol't· . _. _.: 

I . 
Hogn(' Soun1l, part of ... ____ .....•....•. __ .. ___ ................. __ .. rlo . ____ .. ___ • _ J-10, 000 

New In Jut~ indndiug Federal Point, Zeel'e., aud Smith I~luw18 . ! .... do . . ..... .••. .. 1-10, 000 186.J 
1 

J. S. J~radford ........ i 

~~~:~:~ :ra~l~a~~c:::~~i.t:::: ::: : ::: : :: : ::::: :: : :::: ::: : : : : : :: : : :I.~~.:::-~~~~'.'.~~:::.~!. --. -~~~~·-~~o 187= J \~'· II. Dennis . . . . • . . . i 
186.> I (;. 0. Boutelle ......... I 
186~ ! C. Ho~rner ............ i l'arry and Cane's Islands.-----.·--. __ .··- ..••. --- . -- .. -- . ---- . .I .... do . --- __ .---·_·I 1-20, 000 

i~ort Hoya! and Yicinit~- ..•. --- .•••. ___ ..•.. __ . ___ .. •. . •• . .•• . •. .rlo . _ .... _. _. _ .. 1 1-20, 000 18651 "?'· H. Dennis ....... ! 

Coos.aw Hh'er and Yicinity. .••. .•. . ....•... .. . .... ... . .•. .... do i J 20 000 

Broatl TiiTer, southern part of ..................................... ~~~~do~~~:::~~~~~~~ I 1=20'. 000 

1867 .••.•• do.·····--··-··-· 
1865 I 1!. E. llalter ...•....... 
186J · It. E. llalt<er ..•........ : 
1~72 CliadeH llotHlll'I" •... _. : 

Broad Harhor. •. ___ ---- .•... __ ..........•......•................•. ,do . ---·-. ___ ... ! 1-20, 000 

Saint llelena and Lady's Island ..... -- .. - ... - . -- .. -- ... - . - .. - -· __ .. do .. __ ..•.... -· j 
J1ocotaligo . _ --- ____ . ___ . __ .. --- . ______ ... _ .. _ .. __ ....... _ ...... _____ .de> . ___ ·- ___ . _. 

Botwe<>n llroad and May RiYcirs 1 containing h~·dr(Jgraphy ........... do···---······-: 
Savannah Uiver to Cooper Hiv-er, west of Daufuskie Islet, con- .•.. du ............. · 1 

taiuing- J1_ydrogra11L.y. 

Savannah Hiver, :Forts .Jack.son and Le<', l~ntterie~ Tatnall antl .... do ............. 
1

' 

_Barnwe1l. 

Coast of SouthCarolina ............................................ do ............ I 
Coa.Ht of South Carolina .............................................. clo . _ ...•.....• ) 

Savannal1, vicinity of:.. .................. : ................... - ..•. - .. Geor,!!"ia .............. i 
Summit of Lookout Mountain ................................... TennE>ssee and I 

Gc•ori:da. 

".,.Hmington River and estuaries .. ·-- .................... --- . -- . --- Georgia .............. j 
Uomt!r1y 1r!ars11 Creek ..................................................... do ............. ! 
Oge4~chee, ,.,.ernon, nmlBuinsidelth·erh ........•..•............... 1ln .............. ! 
Ogm~<~hee to 1\1edw.a.y Bay •• --- .............................. -- ......... tln ...•• _ ..•.•.. ! 
Saint Catha1·ine's Islan<l and ,·icinity .. -- · · ·· · ·· ·· --- · · - · · ··· ···;-··.do · · ·· · · ·· · · · ·1 

netweeu tllC Yt:dway antl Julienton Ith·era ............. ·-. - ... - .. : .... do ..... "·-·-· .. ·'1 
Dol>oy Smrnd and vicinity.---- .•...... -- .. -·· ........ -· ...... - . 1 .. _.<lo . ··-- .. --· __ _ 

&S~r;;:~i;,;,•··•-•••••••·••••• ••••••·••· .•
1

•• :i~ •••·••••••••I Saint Andrews S<>un<l and vicinity -----· · ·· · .... -- · · · · · - ·· · -- I.· .. <1° • · - •• · • • · • • -1 
Cumherla.ndlslnml, partoL .................... ·····-·-- ... 1 .... do -·-·-···-··-· 

~:::~==~~.~~ ~-i~'.~~~~ :::: ::: :::: ::::: _:: ::: : ::: ::: . : : .. -- ·I· ~~J~~~l~. ::: . - ::: :: .1 
Coast from Saint .Augustine to Mutanzas lnlct. ---·· - .•.••. --· ...•. <lo . ·······----., 
Matanzas River and vicinit,y ............ _ ............................. ! .•.. tlo _ .••.• -- ...... i 

:i~o~ :~~~!)!~;"i:'n!".~;~~~·:::::::. ::: ·.::::::: ::::::::::· 1: ::::::: ::::::::::::: 
JlarneM' Soun<l .......................................................... do ............. . 

Pine Island Sound,, Charlotte Harbor-·· .••.. --· --- ..•.. -- . - -- .. - •. <lo ..••. - -- .. - . 
Saint ;Joseph's Bay, Cape San Blas an<l ""l"icinity . ---· ..•. --- --- .. - • .<Io ......... - --· 
Western arm of Saint .A.udrew's Bay .... --· ......... ---·-····· ... .<lo .. -···-·-· ... ! 
Saint J"Ol!tlph's Bay to Saint .Andrew's Point .. -- ..... --- ..•......... <lo ........... . 

Saint Andrew's Bay ea.stern and western hran<0hes. --· ..•. - -- ..... <fo .•••.•••.• - - . 
Saint Antlrew1s Bay: northem branch .................................... do .. .... : . ........ : 
Saint Andrew's :Bay, eeatern brancl1 ................ - -·. -· - - .... - .. tlo - . --- .. -· -- . ·I 
Chootawhatchee Bay, wesrern part .......... -- . ---· --· .... -- - .. - .. do .. - - . · -- - - . -· i 
Choctawhatchoo Bay, ea3tern part ••• ·-··--·.-· ........ ···-···· · · - .<lo · · ··- · - - · · ··· i 
Choctawbatchee llay and Santa JW..aSonn<l ............. -- .•••.. - •. do . --·· -- ·- - - - ·: 
88.nta Rosa Sound, from longitude AfiO 43' to 86° !>8' ..................... c.lo ............... \ 

Santa RoeaSound, from lon![ltnde ffiO 58' to 87° 7' .•..••.. --· ..•. do •. --···-· ----i 
* Con1piled from various sour("e!i. 

1-20, oou 
1-10, 000 

1-20, 000 
1-20, 000 

1-5, 000 

1-20, 000 

1-20, 000 

1-47, 520 

1-10, 000 

1-20, 000 

1-20, 000 

1-20, 0-00 

1-20, 000 
1-20. 000 

l8fi5 F. W.Dorr ............. . 
187'0-'71 C. Hosmer .............. : 

1870-"71 

1 

...... do ···--····--····' 

1866 C. O. T;crntelle am] JI. 

L. Yarimlin. 
1872 U. H. Tittm:um .. 
1872 •...•. <.lo ................ ' 

1~65 \\'.II.Dennis ...•..... 
1~65 C. II. Boyd ... _ ... 

1!:165 C. Ft-ndall .. 

lfl6H C. Hoswer ............ . 
t~Gj U. Feudall ............. . 

1t-1i:m C.Hosmer ..•......... 
18-67 C. H:ock wPll a1Hl ,J. A. 

~ulliv:rn. 

1-20, 000 186~J C. Hosni.er ............ . 

1-20, 000 1008 I \\'. H. Dennis ...•.. 
1-'.W,000 186H 1--·---(lo ........... . 
1-20,000 18fiU : ....... do ........... . 

1-20, 000 IS-On i C. T. lardella ....... . 

1-20, COO 1~69 I \Y. II. Dennis ... _. 
1-20, 000 Il'.ltl!J-"70 C. M. Bache. - ........ . 
1-20,000 1810 W.lI.l>ennis ..•...•.. 

1-20,000 IR71 .•••••. do···-··-······· 
1-20, 000 

1-20, 000 

1-20, 000 

1-20, 000 

1871 i ...... do ·---·--·-·· 

1867: C. M. llache. -··-···-· 
lt372 i A.M.llarrison ..... * ... 

1867 · C. T.Iar<lella .•••..•. 

1-:;0,000 IM8 '. .••••• do ............. . 

1-40,000 I 1870 j-T.G.Oltmnnns ·-·---
1-20, 000 .. 1866-'67 II C. 'l'. lartl~lla .•.•. -·-. 
1-20,000 I 1868 lI.M.DcWees ...... . 

1-20,000 i 1871 l··-·-·do ·--···-···· 

1-20,ooo 1869 i·-····do ····------· 
1-20,000 1~70 IC. T. Iar<lella ..... 

1-20,000 1870 l ...... do ·-·-········ 

1-20,000 18701·-··-·do ··--·--··--·--·
1 

1-20,000 lti12 i IlerhcrtG.Ogden ... ~.1 

l-'!0,000 1872 .do··----···--··-·! 
1-20,000 1871 .••. do·····--··-····· 
1-20, 000 1871 IL G. Ogden - ...•.. - - . j 
I-20.000 rn11 .••. do .....•......... 1 

JO:!() 

JOL7 

121:. 

JllO 

!19!1 

127G 

!J7ti 

lffiCr 

lOOU 

1027 

l~~Oa 

12~()y 

101'0 

1114 

Il14bil 

l lOK 

1113 
iu;, 

123"..!a 

l:J.:t..?li 

10~~ 

12fiH 

10~9 

1071 

1154 

J(l(i< 

10G5 

11~7 

1091 

114G 

11-ti'a 

114711 

)';;!(i!l 

1270 

ll!H 

lUt-l 

1193 
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List of original topogrnphicnl sheets registered in the <irchives, &c.-Oontinued. 

Localitie:s. 
·--i--·----· 

j State. 

-i---------; 
Coast beh1reen Pensacola and Mobile, west part of Dig Lagoon l Florida ... _ ....... ! 
Coast bct'W<-'Cll Pensacola and ~lobiJc, fr.on1 I .. agoon to mouth I Florltla. antl .Ala- _i 

of Perditlo Inlet. bama. i 

Coast bctwecnl'cusacol:1and }iluLile, from P('rtlido PlltTancc .••. do ............. 
1 

to Cflfit Gulf shore. I 
Eutran-cfJ to Mobile Bay ............................................ 1 Alabama. 
Clwmlelent'Sountl, wcat aiJ.c, from Mor::an Tiarb-or to lntli.au Louibiana_ .. ·----· 

:Mouml Ilay. 

Isle au Breton Sournl, Dee11 'later to California Point ......... i .... do ............ ·I 
]~le nu.J;reton ~oun1l, ~al_iforn~a Po~nt to l\,lozambi~1ne Poii1t --i .. _.do . __ . --- _____ -) 

lsle nu Bretou Sound, Cahforma P01nt. - .. _. - -· -· .•.• - -·. ·-· - --1--- .do · - ··-- - - ··-- · ~ 
I:tle nu.Iketvn Sountl, a.onth .side. __ ... --·. ___ ··---------.·-· .•. __ .. do .•..•..... ·-- .: 
l:$le au Breton Sound, Oarlliuer's to Otter Bayon_. __ .. __ ..•. _ .. i-- .. du ............ _ .. I 

Isle an Hrtton Sourul, Otter 11ayou to }Joint ComtbTt .. __ ..•. --- ~- ... do ...... . 
I 

Isle au Breton Sound, Errol Islnml.. __ .... ___ . __ . ___ .... -----. :- __ .du . __ .... 

~Iississippi delta, Southwest Pa8s, part of South Pass 1 East, 

·w eat, anti Garden laland B'1ys. 
! .... do···-··· 

I 
?t-t.~~Hi~~s~pp~ U~lta, 8~utb ~as~, ~ayuu Grand, an~ East PasMJ~ -- ·1 ... do ••.••••.••... 
M1ss1ss1ppl I"1ver, from Cul.J1t Crevasse to tl1e forts and J_,rrd •••. do ....•........ 

lHilantl 8oumL ! i 
l\Hssissippi RiV4:!r, from the fortti to GrandPrairio .............. l .... llo ............... 1 

]i.1i.~i88ippi U.iver1 from Grand l"lraitie to Point 1'tlallacbe ..... ) .... tlo ···········-·1 
:rtliRsis~ippi Rh·er, from llohcn1ia. to Po,~erty Poiut ..........••. i- ... tlo •.. __ ••.••• __ 

=~~,i~:~l:i ~~~=~~1:: :::: :::: :: :: :: ::::::: ::::::: :::: ::::: ::: : ::: 1· ;;~~:B::: :: : : : : : :: : I 
Corpns Cln:iati Ilay, Corpus Christi to l\~tGloin's Bluff .. -· ..•.. !- .•• do ... -- .....•. · 1 

OorpusVhristi Day. McGloin'sillnff to~Insta.nglslancl -o·--·1---·do ............. 1 

I .. agu1ut Madrl', eastt·rn shore ....................................... do .............. , 

J..agu11a Madre, west~.rn slwro ...•. -......... -- - . · --- · •· · · --· · -- · · .. do· - - ·· · - · ·· ·- ·.1' 
Coast east of San Pedro Bay_._ ........ __ .......... -- ____ . ___ ---- California ........ . 

l)oint :Fermin to Jloint Su.int Vincent ..... - ................... -- ..... i!o ........ -· .. . 
&11ta l~arbara Channel, fron1 Santa Bat hara to Pelican's l1oint i ..•. do ... -- .......... ' 

Santa ~arUa.r~. town anll viciuity .......... - .•. - ... - . - . · - · - · • · - · I-· .. t.lo · - · · · · · - - · - · - ! 

J»oint Sa.int Yrnc(~nt 1 northward._ .. - . - ....... -- ...•...... -- .•..... do .... - . - --- ... : 

::~~:.~~~~ .. : ~::;.~·~~:~~~: :: :: : : : :::::::: :.-. :::::: :: ::::::::I::::~: : : ::: : : :::::: ! 
Punta Horda a.ncl vicinity .. -- . --· .... - ...•...•...•. ·--· ......... ) ..•. \lo ..•.•.•..••.. ! 
11 nntaGonla, SheltorCoYu ................................... ····\· .•. ilo ..•. - ....•. --1 
J>unta Gorda .............. --·- .••• - • - . ---- -· ...... - -- ............ -1- -__ ilo - ---· .....•.. ) 

Punta Gor-d.a ........ -- . -· - .. - - . - - · - - - - - - - -- - - -· -· -· --- - · --- ·---]-·--•lo · · · ·· · · - · · • - ·1' 
I>nuta Gorda, toward Buenaventura ............. --- ..... -- ....... r

1

. - .. do ...•......... 
Town of Ilnenaventuraand vicinity .................................. tlo .............. ! 
c .. ru~da (\Clos dos Puljblos to Caf1a<la tle 'I'aji.u;uas ...•... ·- ...... ! .... t\o ... - .. ·-· ... j 
SaIJm Cmz and Santa llarbarn Channel ........................ 1 .... 111> ............ I 
8auta. UarUara Channel from Pelicn.n Poiut to los clos Pue\Jlos. _ ..•. tlo ...•.. _ ...... 1 

Santa Barbara Island ......................................... ·I· ... <la ........... " 
San °h-!i!'uel Island, Silllla Barham Channel. .................... i. .. .clo ............. 1 

Point Concc11tion and vicinity, two sheets ............. , ........ , .... do ........... . 
AltlerCrookto\Velch;;:,,. ..................................... ., ... do ........... .. 

~:~a~;:~:::":,::::;~;~;::::::::::::::::::::::::::::::::: :L:::::: :::::: :::::: 
Coast from Tunitas()reek northward .......................... l'. ... do ............ . 

~~~~~~:,n;:;~~~;;;~;~·~,~~~::::::::::::::::::::·::::::::::: ::::~~ ::::::::::::· 
La11d-approacbes to San Francisco .................................. do .......... .. 
.Approaubee to San Francisco .................................. 1 ... .1!0 ............. ' 

~~::::~~ . ·••••••••••··•·•·•·· •·•·•• 1 ·• !l •••..••. Hnmboldt Bay to Table Bluff ................................ 'l"""lo ............ . 
Humboldt Day, threesboote .••••••••••.•..•••••••••••.••.••.•• T ... do ............ . 

Beak. / Date. I Topu-"ra1tlwr, I 
l-tt1~ister­
numbtn-. 

~ 000 I- Je67 !-;r-.-G-. -O-i-tn_1_a_n_ns-.-•. -.-.-.-.
1 

!OH 

1-lO, 000 i 18~71------do ............... 103;, 

1-10, 000 
1 

li<G7 /·····.do 104~ 
1-00,000 1~68 i ........ tlo ................ JOj)t} 

1-20, 000 1871 C. II. lloy<1 . • . . . . . . . . . I mo 

1-20, 000 186ti--'tiH .. do---------······ 
l-20,000 ism ...... do ............. .. 

l-20,00() lBG!> ..... do .............. . 

1-20,000 18G9 ..... do .............. . 

1-20,000, 18W-'70 ..... .<1o ............. .. 

1-~'(J, 000 ' ff711 ..... .<lo. 

1-20, 000 1RG9 ..... uo ...... 
1-20, 000 

1-20, 000 

l-2fi, (){}{) 

1-20,000 

1-20, 000 

1-20, 000 

l-20, 000 

1-20, 000 

1-20, 01)() 

1, 20, 000 

1-20, 000 

Hlf),000 

1-10, 000 

1-10, 000 

1-10, 000 

1-10, 000 

1-10, 0()() 

1-10, 000 

1-10, 000 

1-10, 000 

1-10, 000 

1-lD, 000 

1-10, 000 

1-10, 000 

1-10, 000 

1-10, 000 

1-HJ, 000 

1-10, 000 

1-10, oou 
1-20, 000 

1-10, 000 

1-JO, 000 

le'G7 J. ""T· l>onn .. 

18G7 ...... 110 ............. . 

JHliH C. H. ll<1.rd .......... .. 

1870 ...... ao ............. .. 
1271 

1872 

187:! 

18.>9 

1867 

....... do .. ····--·- .... . 
•• do ............. .. 

_____ do----- ......... . 

\V. JL Dennis. ·-·····-i 
C. Hosmer ... _ ....... . 

1867 ...... do .............. [ 
18ff7 C.H. Eoy1l ..... _ .. 
18ti7 .•.•.• do_. ___ _ 

1872 A.,V.Chaso ........ .. 

1870 ...... do ............... , 

1870 '.V. E. Greenwell ...... , 

1870 ...... do ............... 1 

1R71 I A. iF. Chase ........ .. 
letm j ·w.E.Grcc11wcil .•.••. 

1 

lrlG!l 
1 

....•. do ............. .. 
1871, A.1''.Iwtlgers ....... .. 

l:Hl ...... do ............. .. 
1Bil ...... do ............. .. 

1871_ ...... do .............. . 
1870 W. E. Green well .... .. 
1810 ...... du .............. . 
1871 ...... do ............. . 
1830 W. M. ;r olmson ...... .. 
1871 l.V'.E.Greenwell .... .. 
1871 A. W. Cha.se ........ .. 
1871 S. Forney ........... .. 
JHU!I C. Rockwell.. ....... .. 
1870 LA. S.mgteller ..•••.. 

.1067 W.E.Groonwell ••..•. 
1871 C. P.ockwelL ........ . 
1800 A. F. Rodgers ....... . 
1861 W.Jll. Johnson ....... . 
1866 A.F.Rodgera .••••••. 

1867 A. W.Chaoe ......... . 

1091! 

lOHtsa 

JO!l~b 

10!17 

1m1!l 

I 14il 

1092 

1-0:n 

114!~ 

ll47 

12:1~« 

lO:lO 

104:! 

!UH 

10·1~ 

1041) 

rnKl 
11:;;1 

12:10 

l:J~I 

l~l 

11:!~ 

1127 

1237 
12:.lo 
}~!_) 

l;J40 

1189 

lHIQ 
1247 

1003 

1267 

1180 

1242 
112-24, ,, 

1279 

105J 

127.~ 

100!1 

99:1 

1019 

1059 

1-5, 000 

1-10, 000 

1-10, 000 

1-10, 000 

1-10, 000 

1-10, 000 

1-10, 000 

1-10, 000 

1-5,000 

1867 C.1~ockwel1........... 1067 

1-20, 000 

1-10, 000 
1-20,000 

1-10, 000 

1868 .•••.• do .... • •• .. .. . . . 106~ 

1872 A. F. IWdgers ..... ;... 1259 
li'OO ...... do............... 1029 
1870 
1869 

L.A. Sengteller ..•..•. 
A. F. Rodgers ....... .. 

1228 

1137 
1~70 ...... do .............. 1174,lln, 

1176 



 

TUE UNITED STATES COAST 8CHVEL 

List of o,.iginal topographical slteets registered ·in the areltires, tl·c.-Co11ti11ue1l. 

I~ocaJitics. Stato. f'ic.ile. Ilytlro,::.rnpl1er. 

87 

i H'·~t...t~r-
1 uurnlwr. 

~~~~~~~~~- ~~~--

Coast north of llumboi<lt Bay ..•••.....• ., .................... 1 California ....... ..! 
~:~:~ ::~!~ :: ~~:::::~ ::~~ :::::: ::::::: :::::::::::::::::::L:::: :::::::::::J 
Centre-ville to False Cape ... _ ..•.. --· ............. - ............... 

1 
•••• do ........... --1 

§f ~i§~j~:~:t~;".. .••.••• :.-.•....• i ••..• ::•1

•·· !l • ··••••••· :.I 
Eel River, changes ft'Om 18G9 to 1870 .......................... -- . i- ... do- .. -- •...••... ! 
}~rom Crescent City southward ..................................... ] ..... do ............... ! 
From Sister Rock to False Klamath ............................ ; .... do ............. j 
Point Saint George and Creseent City Heef. --- .................. 1 •••• do- .............. : 

From Point Saint GeorgAnortbwanl (l~ake Ear])····-···-··-··! ..• do- ............ ! 
JJ,rom Coue Station t.o near Oregon Ootmdary ................•.. ! .••. clo .. __ ...... __ . j 
}'rum Ore~on boundary to Chetko River-·-·····--··········-·· On~gon ............ i 
Coast of Oregon~ ne,ar I)ort Orford, reconnaissance• ...•......•...... <lo ...•.. __ ... _ .1 
Orford Reef. ___________ ·-····--······--···-·--··· -.·.·_•,

1
!0

0 

_ .......... _.·· •• ·.·.·_·_
11

1 

(~ape nlaneo ·················-··. ·-··········--···· ......... . 
Goat Islam] to ·whale's Island .............................. .. 

Cape Foul weather aml entrance tu Yaquina Bay .•..•.......... 
Columbia Hiver, from I>oint. .A.clams to Young's Bay ............ . 
Colnmhia H.i\~er, fTom Yonng"s Ba~·to.John l>.:iy'A.Hh·t'r .... _. 

Columbia lU"t"er, from Routh sitlc of John l>a::i(s ltivtH" to '\Vn.r-

ren'a Landing. 
Columbia Hhe1~, from ".,.arren's Lauding to Three-Tree l'oint .. 

Columbia RiYer, from Cape Dis.,-ippointment to Cl1iuook Point .. 

. • • . tlu .. - .•..•••••. 

.... do.·······---·-

1-10, 000 ; 

1-10, 000 1 

1-10, 000 

1-10, or:o 
1-10, 000 . 

1-cO, 000 ' 

1-10, 000 

1.S70 A. F. I!otl;.?;e1·8 .. ____ .. 

1870 · .••••. tlo ........ .. 

1870 , ..•••. do .....•..•..••.. 

li;6H ..•••. do •...•.....•••. 

...••. do ...•...•..•••. 

...•.. fln 

186tl ...... tlo 

1-10,-000 ld69 .•••.. tl<J ••••••• 

1-10. 000 1869-'70 .•.••. <lo .............. . 

1-10, 000 : 

1-10, 000 : 

1-10, 000 ' 
1--10, 000 

1-1(1, 000 

1-10, 000 : 

1-20. 0011 : 

1-10, 000 : 
1-10, 000 : 

1-10, OllO : 

1-10, 000 

1-10,0011 

1-10, 000 

1-10, 00(} 

1-W. 000 

I-IO, oon 

18'il A."~- Chase ........ .. 
li:l"Tl ' .••••. do 

l~fi{l , ...••. do 
J,3j() i _____ .do 

1~70 · .••••. do ........... . 

1870 .•.••. tlo ........... 
lKfl!' 1 •••••• dff 

18G1l : ...•.. do 

1~69 : ..•••. du ··-······-··--
187L ···~--do ··--··-·····--· 
1868 . .•... do ·-···-···· 
1,;:ok ('. H.nd;:wdl 

l~fo:~ .do 

hi~() ..••.. tlo ....... ....... 

l~W ...... do 

li<tm •••••. llo ··-··-··---
Columbia RiYcr, from Chinook Point to Gray·A J)oint. _. .. . . .. . . .. .do .... -- --- ... j 1-10, 000 . l~liV •••.. tln ........ --·. 

Columbia River, Sandy Island and Chin()ok Spit............... <lo I 1 10 000' lBCH ••••. do ........... . 

Columbia Hh·er, from Gra,y'sila:yt-0 Snag Island._ ............. :~~:do::~~~~~~~~~~~ 1=10:000 
1 

1870 : ...... do··-··-··-···--·· 
ColumUia River, from Three Poiut to rugct· Islantl. ..... - ........ - .<l<J ••••• ·- ••••• ·I 1-10, 000 I lff71 '. ...•. do . -- . ·-·. - -·. - - . 
Shoal water Bay, sheet No. I. .................................. , 1\·asbiug!cm Ter --1 1-10, 000 j 1871 J, J. Gill>ert ..... . 
f;hoalwaterBay, sheet No.\! ....................................... do ........... I 1-10 000 i 1S71 ....... do ............. . 

f1hoalwaterllay, sheetNo.3 ........................................ do ........... :. 1-rn'.ooo [ 1871 i ...... do ............. .. 

f'hoa.lwatcrBay, sheetNo.4 ....................................... do ............. ! 1-10,000 I 1~71 : ...... do .... " ....... .. 

·washiugton Hurt.or", Slrnitof Juan d~ Fuca ....................... do ............. 1 1-10,000 i 1~70 J. S. Lawson ........ . 

Deception Pass to Finger _6 ······-··-···-······--·····-··-···· .. _.llo ............... 1-10,0{)() 1 hfil ...... do··--·--·--·--· 
Finger(}). Point to Point Partii<lge, 'Whi<Hwy Isla"'!. .............. do ............ -[ 1-10, 000 [ IS71 ...... do ............. . 

Point l'artridge to eastward \Vhiubey Island ...................... -'lo ........... --1 1-1(), 000 I 1871 ...... <lo ............. . 

KillentIIarbor ..................................................... do ............. ! 1-10,000 i 1871 ...... do ......... . 

NowDungeness,part of.. ......................................... <lo ............. ) 1-10,000 i 18i0 ...... do .•...•. :.::.:.: 

ProWctionlidandto:XewDungeness ............•...•............ _.do ··-··········j 1-10,000 I 1870 ____ .t.lo ---·---····---

~,:~:~:!:~·:::::::::~:::::.-::::::::::::::::::::::::: .......... ::::~: :::::::::::::1 ~=~~::: ~:~~ ::::::~:: :::::::::::::: 
Admiralty Bay, l'ugot Sonn<l ..................................... do............. 1-10, 000 

1

1 le68 ...... clo ............. .. 

Shilsbole Bay, Admiralty Iulet ................................. -... do ............ -1 1-10, ('()(] 1867 .••.. .<lo ............. .. 

PortDisooYery entrance, sheetNo.l ........................... ·-··do ·············,···········--·;Ieti8-'69 ...... do-······--··---
PortDiscovm·y entra.n-co, sbe-etNo.2 ............ ----- --··--·------•lo-·-----·-----'·-·· --···---·! 18G!l ...... do-···------·---
1•ort Discoycry entrance, she.ct ~o. 3 ....................................... do ............... 

1 

•••••••••••• --! 1869--'70 ........ do .•...... -· ·-··. 

1177 

117~ 

117!1 

113;, 

12:1fi 

1:.Hl 

11:!4 

ll:lfo 

11:wo 
1'2.it(a 

1~4.~'b 

lLl" 
11'.):t 

l~lli 

l':!:t·1 

11:{~ 

li.3na 

11:1!1 b 



 

R8 REPORT OF THE SUPEHINTENDENT OF 

APPENDIX No. 7 

Lil;t oj li91frogmpltic sheets registered in the nrchives of the United Sta.tcs Coltst Su.rncy from June, 
1865, to January, 1873. 

LocaH tics. J StatA. 
- . . ·-- ________ ! ____ _ 
Coa8t from :?\IuH(}l1ito Jiarbor to SealHarllln· .... -- - --· ----. --- - ·1 :Maine -- -----·----i_· 
QuOfldy lwads am! Johnson's Ila;· .•........•..........•....•..•.... do .........•... ; 
\\rostt!l"ll entrance- ]loose-a-bee Reaelt- ........ _______ . --- . ___ .... _.do ............. : 

MooAo-a-bec Rea~l1 .............................. - ...••.. --- .•.... i. -- .do ..•........•. 
I11dian lti"V"cr ..•.. ·--- •.•...•.•••.•..••.•.••••......•..••...•... ! ..... do •.•...•.••••. 

\\"iub~r llarbor aml appruacbc::! ..•........................•.... (- .•. do ............. . 
.8out,J1west lla.rbor, ~'fount Dcst:!rt, western npproaclte-s. -·. __ .. ·! .•.. do .... ___ ·-- __ .' 
~011t11Wel'3t lia.rlmr, Monnt Desert, eastern approaches. __ ....... i .- .. do .......... _ .. 

~~:~;~c~o~:~;;; :::: ::::: ::: :::: ::: ::: : :: : : : : : : : : ::::: ::: ::: : :: I::::::: : ::: : :: : ::: : : • 
~:·::r::;a~t ~~~ ~~1_~~~-t-~-~~::::::::::::: :::: ::: : :::: ::: : ::: : :: ·:: :::: ::::: ::::::::j 
Ilnrricanf': Ida.ml 8ouncl :aml 't"icinity ------ ....... __ .. --· ...... ·I· ... do .. ---- ...•... 1 

The Uasin, on Vinal Ila''"en Iala.nd ........ _ ... -- . __ - .....••... ·i· ... do ............. / 

Fox: Island liay and vicinity ............................ - ....... ·-)· ... do ................ i 
}-;a.st sido of Fox Island and Se-al ]Jay .................. --· ....... ;- •.. do ............. j 
Fox blands Thomugbfarc, eastern part ........................ ! .... do ............. ! 

Fox r~la.nd~ Thoroughfare, "·cstern part -----------·---·-------L ... ao ............. i 
J>enohscot Hay, approaches ta .......... -- --- . ·· .......... · · -- · ···1- -·.do · ... · ·•· · ·· · · · f 
I'enobscot Jla.y, entr&nce to ............................................. llu - .............. i 
PenQbscot Bay, from Owl's Head to Ensign Island ....... -...... 

1

. - · clo - •· -·· · ---- •· i 
l'enobswt llay, between Owl'~ Head and Fox Islando .......•...... rlo .•...••...... i 
11£lnobsc-0tI~y.islands south of lslesborouµ:h .. -.................... do ................. r 
Penobscot Ba.y, from Camden toBelf;;ist Bay ........................ do .............. ) 
Gilkey's n,nbor, Penobscot Ilay .....•.••......•..•....•..••..• .\_ .•. Llo . , ..•....•.•. '. 

' I 
Camden and Rockport Harbors ................................. f .... tlo .•..•.•..... ·1 
rcmobscot Rh·er. from Bangor to IIampden .......... ----------!- ... do------· ..... . 
ltusclc lUllge. Channel ..... ---- ... _ ... -- . -- _ .... --- .......... ___ !· ... do ............ . 

~~~~l;:,~~:~. II~~::~"~~~~~;]~~:::::::::::::::::::::::::::::: :::I:::::~~ .. : :: : : ::: ::: 
Saint George's 11.iv-er, sheet Ko. 1.. ........ J ... do ............ . 
Saint Gocn·gc's 1Hv-er, sheet No.~- .............................. ) ..• do_ .......... .. 

~::::~:: ~:~:::::::: ::::::::::::::::::::: ::::::: :::::: ::: :::f:: ::~~: :::::::::::: 
Meduncook _l:ivcr antl Point rlcasant Gut ... -· ................ 

1 

.... tlo . - - . - . _ ..... . 
l.IP:domac Rl\·f'.r -------· ____ . ····--··· ___ -·- ------ -----· .••.. ··-;- .•. do ..•••.•..•••. 

)Jedomac :River~ from Bremen to IlaYenpr's I.edge ............ ·/· ... llo .......•. _. ~ _ 

~;~~~::.=~~~-~;i·;~~.-;.;o:i;;~:,;~:.;,~;~-~~;,~~~- -.;,-~l~.r~·~- ~~,:~:./:: ::::~: ::::::::: :: . 
Sheepscot Bay, IJetween Griflitb's Head and Kennebec River .... 

1 
.... <lo ....... ~ .••. ; 

};henecooK: IIarhor, T~)wn's End Gut, Ba.ck River. __ ..... ___ ·-· ...... do ........ __ .. .. 
Jioll Gato, Back llivcr .................................................... J .... do _ ............. . 
Great and Littfo Hell Gates and Goo&c-Rock l'assagc .......... I .... 1!0 .•• _ •.•••• __ • 

i:odwmock ~~d Knubblo Bays, Sasauoa_Rirnr ............ ·····I· ... do ...•......•.. 
~enneboo R~'er, from S'."an Isla.ntl to R1~ltruond •.•....... --- .. 

1 

..... do ......... -- .. 
KennelJec :i;tn-er, from Richmond to Gardllier .•......•...•..••...••. do .•.•.•••..•.. 

Vicinit_y of Cape Small Point ........................................ do ............ -1' 

:r:,:r::!!~·~~~~l~:·~~;;·Q~~~~~-~~~~:·~~~- ~~.:;~;;];·/: ::::~: :::: :: ::::::1 
'off-shore sonndiugs from Seguin Islau~ to Cape Elizabeth ..••• ·i· ... dQ ............ . 
Approaches toPortlauil Harbor ..••••.•••••.•••••..•.•.••..•••..••. do ............ . 
Portland Harbor ••••••••••••.•.•.•••••.•••.•••.•.•.••...•...... 1-···tlo ·••···•··•••· 
l'ortla.nd City and Harbor, shoot No. l .••.••......••••••..••....••. do .....••.••.•• 

l'ortland City and Harbor, sheets Nos. 2 and 3 ..•..•.•••••••••..•.•.. do .••.•...••..• 

So;ile. Dato. JJydrograJlhcr. I 
Re~iHter­

nuntUer. ---·- ______ ; ___ _ 
1-10,000 ! 18661 RE.Halter ..•........ 
1-10,000 I lHlili 

1 
H.L.Marindin .•...••. 

1-10,000 I 1870 j F.F,Ne• .....•........ 

1-10.000 I 1870 [ ...••. do ..• : ......... .. 
1-10,000 1870 J······do ..•........... 
1-10, 000 1867

1 

U. Anderson ..•..•..•. 

1-10 .• 000 I 1871 J. W. Donn ......... .. 

!-IO O:JO I 1871 ..•••• do ............. .. 
1-10.000 1871 1------do ............. .. 
1-10' 000 i 1871 H. Andersou] .••..••••. 

1-20:0001 1870 i l<'.P.\Vcbber ....•••.•. 
1-20,000 I 1869 i Charles Junk0n ...... . 

1-lo,ooo I 18691··--··do ·--·-·-----···· 
1-10, OOD I 1870 i F. P. Webbor ..•.•.••. 

1-10,eoo I 1s101·····-do ............. .. 
1-10.000 [ 1871 .••... do .•...•.••..••.. 
1-10,000, 1868 Charle• Jnnken ...... . 
1-10,000 I 1sGs .••.•• do .•..•.•.••.••.. 

1-20, 000 [1866,'7, '81 ...... do ..•.•••..••..•.. 

1-20,000 1869 1 F.l'. Webber .....•... 
1-20,000

1

1860-'67 .••.•• tl.o .•••••••••.•••• 

1-20,000 1869 j Charles Junken ..... .. 

1-10,000 18'.'.9 i F.P. Webber ....... .. 
1-20, ooo I rn.1 r ...... ilo _. _ .... _ ...... . 
1-10,000 I 1571 i--· ..• do •••••••..•..•. 
1-10, ODO i 1865 i R. Anderson ......... . 
1-10, ODO I 1867 I J. A. Snllh-an .••..••.. 

1-10, ooo i IS!lG-'67 i It. :E. lfalt01· and Chas. I I 1 Junken. 
1-10, 000 

1 
1867 j R. };. Halter ..•.. - ... I 

1-10, 000 i 186.51 R. E. Halter and C. i Feudal!. I 
1-10, 000 I 1864 F. P. Webber .... . 
1-10,000 1864 :···---d() .............. . 
1-10,000, 1867 j R.E.IlaHer ......... .. 
1-10,00U I 1868 , .•..•. do ............. . 
1-10,0001

1
1861.l-'67 i···---<lo .............. . 

1-10,000 1B6!l. H.Anderson ....••.•.. 
1-5,000: 1~00 .•. do .............. . 

1-10,C>OO I 1867 R.E.Halter .......... . 
l-10, 000, 1866 E. Hergesheimer ..•... 
1-10,000 1868 .r.S.llradford .•.••••.. 

1-10, 000 1006 E. Hergesheimer .•.••. 
1-10, ()()() 1865 JI. Anderson .....•..•. 
1-S, 000 

1-10, 000 

1-10, 000 

1-10, 000 

1-10, 000 

1-10, 000 

1-10, 000 

1-40, 000 

1-40,000 
1-5, 000 
l-1, 200 

1-~ 400 

1867 J.S.Bmdford ........ . 
1861 •.•••. do ............••. 
1869 C. ll. Boyd ..•...•..... 
1870 •••••• <lo .•••••••••••••• 

18ti8 J. S.Ilm<lfortl •••.••.. 
1866 .r. W.Il<mn •••........ 

1!i6g H.A.ndcrson ...•....•. 

18ll7 R. Platt, U.S. N ......• 

1864 Lieut, T. S. Phelps .••. 
1867 R. Platt, U.S. N .....•. 
1868 RAndcrson .•..•••••• 
1869 .••••• do .••••.••••••••. 

' 
!107 

895 

lOliO 

1059 

1061 
!J3S 

1120 

1121 
1122 

1121 

1074 
10\l8 

102!:1 

1075 
1073 
lHQ 

983 

982 

1051 

943 

1086 

1030 

IVB1 

1143 

ll44 

873 

934 

952 

953 

872 

S:S8 
859 

950 

986 

951 

960 
9601M 

9-20 

903 

971 
891 

893 
930 
9-2!J 

1064 

1065 

!172 

899 

1008 

933 

860 

949 

1()3!1 

103311,b 



 

'l'HE UNITED STATES CO.AST SUilVlW. 

List vf hydrogra11ltic .~hect.~ regillterc<l in the arcltfre11, tfr.-Contiuue1l. 

------------ -

Stat~. 1 --;.~till.- r ;:~---~~~~grapht•r. 
- ---" ----- -- ---~~---~- i - ---- ----- - ----1- ---------·----

Portland City and Jfarbor, sheets Nos. ·1 a.ml !l ... _ . . . . . . . . . . . . . . Maine . _. . · 1 1-2, 1.00 1~6fl 11. Arnler:"fm. _ .. 
Cape Porpoise aml Stagu liiland llarbor. __ . --- ..•............ i 
1Vood l!:tla.nd lial'lJOr auU a,pproachei:i tQ Saco River ... ___ .. _. S · ·- .clo t-IO, OOO JS?I .J. S. Bratlfortl 

Saco River .............. ----. --- ___ ..•.......•.. _ .. _ .. __ ~10 

Saco River, from &u:o to Ch.arnll•~r·s l'oiut.. __ ..... ___ .do 

SacoRh-er,uptoCha.ndJf•t·'8]•oint ..•...•.... . ... do .......... . 
Jctfrc,y's I...edgo ......................... ·-- _ __ _ _ ____ ... _ .. Nt<w llamp!:!hir~ __ 

Coast of Now llampsltirt1,from l>uJ11it J\.uck to Great Boar·B .... do .....•....... 

Head. 
CoastofNi>w Hampshire, from G1'eat. Bo:n·R Ih·at1 toSali.sbu1',Y ..••. clo .. - .... --- . -.1 
:Jt;merson's l'oint and Milk Isfaud ...... _ ... _ .... _ ... _.... . . . . . . AlatoiHadn11:wt ts . 

'I'own, lt'ort>-, and :BCM.·.k RivertJ, '-YPymoutli ..•• _ .. _ ..... __ .. __ •.•. _ •. do . __ ....•••.. _ 

J)uxbury na.v---·-··--··------·----·-···-···:.... -- do········---·· 
Plymouth Harbor ....•..........................• _ .... do --1 

...... 1 

I 
·-·1 

l\lttnornoy Shoals, reeonnaissaun1. ___ .do 

Vineyar(l Haven Barbur ....•.. --- . --· ..... ·-·--·. ___ .............. do 

1-!".,00.0 

J-.\ 000 

1-5, 000 

l-1;-0, 000 
1-lU, 000 

1 10,000 

l-lU, I)()() 

1-10, 000 
1-10, l~I 
1-IU, 00!1 

1-40, 00(1 

l-10, 000 

1"'66 

lf67 
1867 

1863 

1870 

G. Ihn·idson .... . 

l'. F. K<A .......... . 
...... dv ...•..•.. 

Lieut. T. S. P-hel)•ti 

H. Awlm·so11 

1~70 i -- ... tlo .... 
167:i 

1<"6f• 

1~17. ·70 

IB70 

1868 

lt:<71 

J. S. Brndford ... 
...... tlo _ ..... 

H . .Andt>t'Kon ... 

do 

.F .. F.Nt•A .... 

II. Mit"hel! ..... . 
Edgartown Harbor and Cotarny !lay ....... __ ..•• _ .. _ .. _.do _ .. _ -- ...... -1' l-10. OOH 1871 ...... du .. ___ ....... . 

Mitdiell'ti }'a.11.s, M~1Timack I~he1· .. __ ..................•.•.... _,. __ .do ... __ .. _. _ .. 200 ft. t~11 i11. 11:!61 ... _ •. dt• _ 

Narragansett Eay. from Qnons<'t Point tot1 Uukli l~d:md 1

1 

l:hodP Isl:rnLl . • J 1-10. OUO J~~ F. J). \\"'"ebher 

Narra.ganef'tt Bay, from Hope Island to J>atienct..• J::;lmul .. ___ ... 11 du i 1 JO 000 t~c- 'ti8 dn 
- -. ·.,It> .• • ·. ·. •• • •. · • •• · •. _· ·. _· 11 -1-.·,,' 0011 "1-867 ..•.•. ti" 

Narragansett Ba.\·, bP..a.d of, and t•ro\·idencc t:h·er ........... ___ . .<lo ..•..•.... ) 1-Hl, VOti t~6;)---'ti7 ...... do 
GreenwichRa_y ·---------···-···-·······-·····--· ............. ,- u 

P~Yidencc ~h·er, from 11:it~· ,~f Pro"\'itfouct• to 8t~-tr,g-U t 1111ctml. - - . . clo 1-5, oeo J8tjJ . - . - -- ~lo ... - ..•.. ' - - . 

f~f~;l~;~£~::~.; : : : ]~:;;::X I ~-1 E 1~ f:~£:~£"-- I 

:rt!~':!'::::.·.~·-·.--~~::::::::::::::::::::::::::::::::::::::: ::I::::::~::·········: 1 ~=~:: ~:~ ~~-~:is,;,~;,~~:::::: .. 
Xf'iw York Uay, between Go~'erno-r'8 Island aml J{u1Jl1i11 's Het~1--]- .. ilo _. ____ ....... I 1-10, 000 lBUS F. H. Gerdes ........... . 

~wash Channel, examination of. .•...•..............•..•.. ·····-i-. -_tJo .......... ···I 1-00, 000 1866 W. S. Edwa.rda ....... . 

Sh~alofves8tl1'Varron,NewY-orkLowe.rBay ··:··-~·········-!"···''" ............. 
1 

1-00,000 187~ I F.F.N"8 ............. . 

Scotland Shoal. . I 
Mam channel between Sautly Hook aml Fi)·1ms Knoll awl 1····do ..........•. 1-00,000 1869 ...••. do··-···-······-

1

' 

Rondout Ha.rbor, from entrane;_do Sleight's Ferr.I'_ ..... ___ ._... __ .do _. - .......... J 1-2, 500 18681 F. R. Gerde• and F. F. I 

Rontlont Harbor, from Sfoight'8 J<'err.> l<> entrance of IJelawan' I. .1lo ..•••....•••. ! 1-1, 250 1868 .... ~~~~ .•••.••........ I 

and Hudson Canal. j 1· 
Lake Champlain, from C11mherlrmd llllll<l l:-0 Valconr J.lnntl. . ... do ........... _ -I J •. 2!J, 000 1870 Charff-• ,Junken. ·····-

Lake Champlain, VaJoour lslan<l to Tremhleau Point .........•..... tlo .. --- . - ...... · 1 1-20, 000 1871 F. D. Granger .. __ ..• -· 

Lake Chrunplain, Colochest<>r &1td Hog'a Book Reefs ................ do _. .• . . . . •..•. 1-10, 000 1871 
1 
•••••• do ..•.........•.. 

i 

Burlington Harbor ..•..••..••.....••..........•................ Vermont .....•..•. ! 1-10,000 1871 
1 
•••••• do ·········-··-· 

Main channel between Sandy Jlook arnl l4't_ym1's Knoll and NewJfirsey ....... 1-20,000 186!) }'.F.Nes ............. . 

na8::::~:1~~a'.~ .................................................. do •..... : ..... : I 
(}reat Bay .......................... ---·.*··--·.-·- ..... --- . -- .............. tlo •.••.•• -·- •.. 
llaok Channel, Le&gne Island, Delawaro.River .••..•..•......••. Pennsylvania ..... 
Delaware River, Fort Miftlin to Gloneester Point. - . --- . - . " .. ~ _ .•. do _. __________ _ 

1-10, 000 

1-10, 000 

1-2, 500 

!-5, 000 

1871 

11:!65 

1871 

C.l>'~odall ·-··········! 
W. W.Ilanling .•.••.. j 

:· ;e;~~~~i~er::: ~: : 
Delaware :River. Gloucester lloint tona.vy-yard .................. ~ 
Delaware River, from Ridley'• Crook to Walsh.Street wharf .•.... .<lo - ........... . 
Delaware River, from 'Valsb Strout wluuf to Car..,n's wharf._ ..... do ...•....•.... 

1 

Susquehanna River, month of .....••..••••.•..•..••.•......•••. Maryland ...... .. 
Sassafras River .••.•••••.•.•.......•..••...•....................•. do-··-········-

Romney, Farley's, Still pond, Churi1, and Lloy<l's Crooks ...•..•.. · · - .do · · · •·· · · • • · · • 1 

Chest.er River, No.1,and.Murga.u'8 Creek ................ --- ............ do ............... . 
Cheater River, No.11 .••.••••••.•••.•••.••.•••.•••..•.•••..•••••.•••• do .•••••••••.•. 

Langford C,..,.,k .••..•••••..•.......•• - ....••. --· ... -·-·. ····-· ...•. do ..•• ··.·-····· 
P&tapseo River, mouth of •••••..•...•...•..•••••...•.•....•..••.... -do - .....••..... 
P&tapsco River, Brewster's Channel. ....••••.........•..•••.••. -... <lo ..••••••.•••. 
Pa.tap&oo River, Brewater's Channol, enlarg-cd from No. Vl3 ......... <fo ••••••••••••• 

Pat&Jl'CO R1ver,-0reekll emptying into .•....•........••..••.•••...•. do .•••••••••••• 
-Tributariee of Severn aud Soutlt Rivers ...••..•......•...•..••..... do ...•...•..... 

H. Ex. 133--12 

1-1, 200 

1-1, 200 

1-10. 000 

1-10, 000 

1-10, 000 

1-5,000 
1-5, 000 

1-10, 000 
1-!!0, 000 

1-10, 000 
1-10, 000 

1-20, 000 

1-00,000 

1870 
1870 
1867 
1870 

1870 

1869-'70 
lt169-'70 

1870 
18416 

18116 
1eoo 

1869 
1870-'71 

Charl"6 J1mken ...... . 
..•••. do .•••.•••.••.••. 
F. P. Webber ..•...••. 
W.W. Harrling ....•. _ 

.•••.. do··············-

.••••. do ................... . 

• ••••. do .••..••..•...•. 

.••••. do .••..•...••.•.. 

F. P. Webber ..•. -···· 
. .•••. do .•••..•••••.••. 

. •.••. do .•••.••.••..... 

J. W.Donn .•••••..... 
W.W. Harding .. _ .... 

I 

89 

RPghder-
11uw1Jer, 

IOJ4a, b 

111711, b 

882 

941 

94:! 

~fjl 

!Ofi~ 

IOii~ 

3~16b 

1021 

IO:t~ 

10t;7 

!Kil 

1106 

1126 

IOJ:l 

9!J":! 

93!1 

940 

8>-0 

<78 

8~8 

865 

1006 

800 

1085 
910 
970 

89711 

8!>7b 

1011 

979 

10"8 

!Ilea 

1118b 

1119 

1105 

lUOO 

11144, b 

10a7a 
10.'i7b 

898 

1071 
10>2 

IOl!fw, b 

JO'i7 

!078 
!113 

(114 

915 

1007 

1077• 



 

90 REPORT OF THE SUPERINTENDENT 01" 

List of hydrogra1>1tio s1wel8 registered in the arehivcs, dic.-Continued. 

LocalitieM. Datu. Ilydrogrnpl1t'1·, 

-- -----------1------1-
Ht~a.d of Severn River Maryhud ------
Tribnta.1·ies of \V.vt:• Rivf•r. ---- .. __ .. _. _. _ - - - -do -- ---· -----. 
Tl"ibuta-ries of Saii~t ldkhaeVs Illn.·r. ·--· ........ ___ ..... ___ ........ do ........... . 

;;i~:~t.::i::;i~,'r~(~~:~.'e:"~1-!:1:~~1~-~- ~~1~~~~~~ ~ ~ ~ ~ :~ ~ ~ ~ ~ ~ ~ ~ :~. ~ ~ ~ ~ _: ___ - __ -,d~o~ __ -: __ : __ ·: ___ -_: _~ ~- _- _:_- __ :
1

1 

ChO]>lank Rlvl:jr, from \Ving·8. JJ1i.no1.li13g to lle·nton. 

Ea.Ytern Bra.1u·l1, .A..naeostia Bridge tu Ilenuing:'s Bridge Dist. of Columbia j 
.E.A.stt;,rn Brauch, Ht'>rrniug'H l:ridJ.!<~ to Blmlenslmrgh. _... <lo 

Potcmac Rh·e1\ from AnaloHt.u.u 1~1ami tu J. .. 011g Bridge. : ~~~tl{~ ~:~~~~ ~~~~~~~_11 Wicvmi.co U.in~r. Saint Clement's aud HrHton'.s Ha.y .• ,. ---··--. M.ar,r1aud. _ .... _. 
I 

No10iui Ba.y, Lo.we.r ~lachodcc aJ:Jd lla.ttox. Cr\'!eks ............. Virgi.uiu. __ .. ___ . J 

YoocDmiro and Coan <.:reeks ... - ••..•• -· ••. _ .••. _ •... __ .. _ •. ·-· ..... do •• __ •... ___ .. 

Smith's, Goost<, and Fox_ Islands, 'l'augier Houud ....... _ ..... _. . .. tlo- _ .•••• 

J_;ittl(!\ Anue.me~sex Riv-er.-----~-------·-----------·--··-- ...... do----··-··----
PoomnokA Sound, creeks from Me-88011~0 Cr~ek t.o Onam.~uck .... do .. , .. 

Creek. 
FO£owoke Riverentraace ------"" ------ ........................ _ 
PocomvkeRi\'OI'. Nbeets Nos. land 2 ..•..... , --- .••..• _ 

... do--------·-··· 
_ __ 110 -------------

l)ooonioke River. 1::1beete Nos. :3 and 4 .•.. -·--·- .. __ . __ . ·-- ... _. __ 1lo .. ___ .. 

.Pocomokl'\ Rivt'r~ sltoe.t.s No8. 5, fi, au{l 7. -------- ··-·---. ---··-· _ .•. do 
Occolian.nock, C1·a.ddock, and Nandua Creeks._ ..... --- .. __ .. _ ...... do ..•.... 
Nu.swadtlox: Creek ..••... ~ ..... ·- ......... _ ... __ .........•... __ .. . •. do ............ . 

Rung;el"e Cre•k- .................................. -....... -.•....•. do ............ _ 
fi-rea.t Wicomico River.--·-··-- ___ ··----. __ .. ___ -~----- .. __ . __ . . __ .tlo _ ....... _. 

Little Bay, Nantepoison, Tapp's, Dimer's, Indian, Dividing, ..... <lo .............. . 
11.nd Mill Crooks. 

Estuadt:J$of tbcCo-rrotoman River ................................... du .............. . 

Eatllfili<s of tbe Rappa.bannock :&Ivor .............................. do ........... .. 
B<>wler'a s.ud Corner Rook, Rl\ppabannook Rh-er ... _ .. _. . _.do . - .... _ .... _. 

PiaDkata.nk ltiver .................................................. do ............ . 
Milford Haven (also topography) ................. _., ........ - _ --- .do ........... . 

Estruariesof M:ob.iack Bay ......................... - - .. --- ..... _ .••. <lo ............ . 

Back aod PocoaeD Ri~ers- --·- ................................ -.... do ... - ..... ---1 

Magutliy Bay ............................................... _ .. _ .••. rl-0 ............. 1 

llroaclwater, from Ship Shoal Inlet to Sand Shoal lnlflt .......... ____ do - .......... .. 

Broadwater,'from"8and Shoal Inlet to Hog Iehmd Inlet ........ _ ----•lo .... - ....... _ 
Broadw&ter,Great M:achipongo River and branche• .......... __ -- •. do ........ _-----

Litt!" Machipongo, to bead of Broa<lwawr .... - .. -- - - -.. - -- .... -- - .do .... -- - - .... -1 
Newrort Newe Point ........................................... ----do ........... .. 
Eli!l&beth River, from Wa..hington Point to 111wy-yard .............. do ............ _ 
Oft'-Mbore ""nndlngs fron(Shoophouse Hill to Killt!evil Hills.... Vi r g i o i a an ti 

North Carolina. 
Oft'-sbot'<l from Rilldevit Hill• to Loggerhead Inlet._ ..... __ ... _. North Carolina_ .• _ 

Olf.obore soundings froWU.Oggorboad Inlet to Cape Hatt.eras ....... do ............ . 
Otf-ohore&t>uudings from Cape Hatterae to l<'cJeral Point ........... do ............ . 
c .. peHat.t.eraa Shoals- .................. -- .......................... do ............ . 
Cape Hatteras Shoals, off-shore eonndingi< ..... - ..... _ .• _. - - - .do -... -....... _ 
LookoutSboalo ..................................................... do ............ _ 
Long ShMI, Pamplico SoWld, 1'<l<l0nnaissan()(• of ..................... do ............ _ 
Pamplico S<Jund, from Royal Shoal to Brant Island ................. do ............ . 

Pi>mplico Sonod, we11tern part ........................... _...... . .. do ...... _ ..... . 

Bay River ............................... - .......................... do ............ . 
Pungo Rivar, Jowe:r •hoot .•••.•. ···- ................................ do .... -...... .. 
Pnngo Rhet, upper sheet ......................................... do .......... -·-
Pamplioo River, from Pa1t11>lklo light-house to Indian Islll!ld ........ do ........... .. 
Pa.mplioo River, from ·Adams' Point to Rumley Harsbee ....... _ ... do ............ . 

l'amplioo Riv<>r, from Ruml&y :Mar~he•(to•&,.gged PolDt ....••..• - .d() - •• -•.•••.••. 
Pamplico River, from ltagged,Point;to,clty of Washington.···- .... do ........... .. 
Pam}>lioo River, from Cedai:iGrove_to:Tar River ..................... do ..•••.•.••••. 
Cedar Island, bay _':.d~';ieinlty ..................................... do ............ . 

1-20, 000 

I-HI, 000 

1-10, OQO _ 

1-10, 000 

1-10, Ollll 

1-10, 000 

1-:t, O()(J 

1-J, 000 

1870 W.W. Hanlini; .. _ ... . 
lf'70 .• _ ... do ............. __ 

1A70 -..... tlo ........ -...... 

1870 -- .... tll> - - --------- ---
1870 -..... tlo ..... _ ......... 

1K70 ....... do ......•••••••.. 

ltl65 I A. }Jal Lach ... _ ...... _ 
186~ ....... du .... _ ......... . 

J-~.[)(m 11'67 I C.F8ndaJI ------------
1-'.!Cl, 000 1860,'68 i W. T- Jllu~e, U. S. N .. 

I and J. >V. Donn. 
1-ilO, 0-00 lB61i [ .J. W. Donn .... _ ...... 

1-20,000 186'31------•lo -·-····--·--··· 
1-20, 0-00 lSfill ·1 \V. W. Ilanliug .. _ .. _. 

1-Hl,000 '.1868-'ti!l ...••• do···--·-······-­
l-2tl,OOO f ldll9 ...... do ...... _ ... , .... 

1-10, 000 

1-3, 000 

1-!:i, 000 

1-5, 000 

1-W, 000 
1-20, 000 

1-20, 000 

1-20, 000 

1-ilO, -000 

i 
lSti!) ..•••. do ... r ........... . 

l~W i ...... do .......... _ .. __ 

~::~ 1::::::~: ::::::::::::::: 
1868 ; C. l<'endall ............ . 

li'tj8 l ...... lfo ------ .... . 
1868 ...... do ............. -. 

1869 J. W.Donu ........... . 
lSIJlJ ...... d-0 .............. . 

1-10,000 ll'tl9

1

• ...... do .............. _ 
1-20,000 18ti9 ...... do ............. . 

1-2,500 1867 ..... _do_ ........ -.... . 

1-00,000 1869 ...... do ......... -.... . 

l-W,000 'l-068-'69 ...... do ............. .. 

l-20,000 1868 ...... do .............. . 
1-llO, 000 1868 C. J<'endall Bntl 1\'_ W. 

1-ilO, 000 

1-20, 000 

1-2(), 000 

1-20, 000 

1-20, 000 
1-10,000 

1-2, 500 

1-40, 000 

Harding. 
1869 W.W.llarding ..•• ___ _ 

1870 ...... do .••••••..•••••• 
1870 ...... do .......... _ .. .. 
1~11 .r.w. 0t1m1 .......... _ 

1871 .•••.• do .............. . 

1865 E. Hergesheitner .••.•. 
1Rti6 R.. Platt, U.S. N ...... . 
1868 .••••• do .......... . 

1-40,000 1870 ...... do .......... . 

1-40,000 1869-"70 ...... do .............. . 
1-240,0\)Q 18(;5-'66 .•••.• du .............. . 
1-20, 000 1811-'12 lt. Platt, TI. S. N ..•.•. _ 
1-40,000 1872 ...... do .............. . 

1-40,000 lllll5-'66 It.. Platt a11d C. Junken 
1-10, 000 1800 J. S. Bradford ........ .. 
1-40, 000 1800,'69 J. S, Bradford and F. F. 

1870 Nes. 
1-20, 000 1869 F. F. Nes ........... . 
1-20,000 1869 ...... do .............. . 
1-:IQ,001> 1672 •••••• do .............. . 

1-20, 000 1872 -··· •• do .............. . 
1-00,000 1869 ...... do .............. . 

1-20, ooo 1868, •n R. E. Halter ..ud F. D. 

1-:IQ,000 

1-20, 000 
1-111, 000 

1-20, 000 

Granger. 
18Tl F. F. Nes .•••••••••.••. 
1871 •••••• do .............. . 

1872 •••••• do ............... -
1870 , ••••• do .............. . 

j llegiste1·­
' num001·. 

1077b 
lO!>Oa 

10501> 

10~9/J 

1049a 

1018 

06~ 

864 
1002 

969 

967 
9tlo 
f)ff'l 

!185 

993 

1004 
102'.U, b 

102:la, " 
J024a, IJ, c 

976a 

91<\b 
976c 

1003 

10()5 

1002 

1001 

931 

!Sd 
!ST 

9~4 

!177 

1013 

10Wo 

IC}l(JO 

1103 

1104 

877 

894 

96/i 

1053 

1056 

884 

1135 

1136 

885 

f87 

108;J 

1010 

1009 

lHll<I 

11400 

10B8 
1009 

11GO 
llllJ 

113f.I 
lO'l\! 



 

THE UNI'rED STATES COAST SURVEY. 91 

List of h,ydrooraphic slieets registered in the archives, &c.-Continned. 

Localities. State. 

Neuse Rive1-, from Point of Marsh to Cedar Point .............. North Carolina 

Nen8e River, from Cedn.r P.oint to Wilkinson's Point . ·-· _____ .. __ .tlo ____ ... _. 

Neuse River, from Cherry ]>oint to Johnson'.e Poh1t .. __ .• ·-· --- .. _.do . _. _ ........ . 
Nonso River, from Johnson'A l)oint to :Fort AnderHOn ............... ·:.do . _ .......... . 

Sonth River,1 Turnagai11 Bay, aiul ut11er trilmtaril"~ to Nmuru 
River. 

Entrance to Cape }'ear River, the bars of Oak lRla1.ul a.nd Bald 
Head Channel. 

.••• d-o 

.do 

Entrance to Cape Fear River ...•...... __ ............. , ....•........ do ............. . 
Entra.nc~ to Cape ]l~tiar River, NPw Inlet ...................•.... _ .. do ___ ... _ --- .. . 

New Inlet, Cape Foor River ..... --· ............... ·- ......... _ .... do ....... ---· .. 
Cape Fear River, betwf'en If'orts Caswell and ,J oLnson .. _. _____ .. _ .. do . ______ _ 

Cape Fea.r River, inner bar.·------ ..•...•. --- ---· _ --- . ---- ......•.. do .... __ .·----. 
Cape Fear River, western entrance ..........•. ___ ..... _ ..... __ .... do ..... _ .. ___ . 

Main Channel over C·harleHLmt Bar.·--.------ ................. Sont.li Carolina ... . 
Charleston liar ............. ---- ........ ··-·-- ..... __ ...... ____ ..... do ..... ·-- ... _ 
Charleston Harbor .. ____ -·- .•.................. ·-- .... --· .... __ .... do .......... _ .. I 
Bull ancl Combahee Rivera ......••..... ·------ .............•....... do ..... __ ... - .. j 
Ilroad JUver and tribntarieM. aud Wltale Uraach ........... --· ...... do .. _. .j 

;:::!i~~~~~;~~~: ~~~~-.;~~~~):,~~~: ~;i~.;~~~~~~~-~~~~l~~~;~ ~~i-\~~; ~ ~ ~ ::~~ _: ~ -. ~ ~ ~: ~~ ~ ~ ~ 1· 

Off--sbore sounding8, from Po-rt HoyRl eutrance. t<i Wassaw South Caroliu a 

1 
Sound, Gaskin and Joiner's Banks. and Georgia. 

SaYannah River entrance .............. --· --· .... ___ .•••.. .• . Geor~ia I 

~::::::! ::::;: :::;;lf~~.~~.~~:~~,~~~~~:~~;1·~:1:: ·::: ·:::::. - ::~ - . ::: :: ::::: ~\ 
Ent.ranee to Wassn;w Sonud. --·. ---- ---- -- · · do . ---· - - ---- -1 
Wilmington River and estuaries .••. -- .. --- ........ --,;--. --- ..... ~ ~~ :(10 . ___ . ___ ..... I 
Ogeecbee, Vernon, and Burnside Rivers ... _ .................. __ ... __ .flo 

Saint.CathnrlnP.'RRonndand estnarieA.. ---------- ........ do.-
Saint Ca.tLarine's entra.n~~e .. _ .................... __ .. __ ......... _ ......... do 
Inlantl passa.ges between Sapelo and Do hoy Sounda ..... __ .. ___ .. _. do 

Doboy Inlet and approaches ............................ _ ... --- ..... do ... ·--··· ... . 
Doboy Round, withDarion and North River, a1ul m-1.ia.rPntcre.ekR ..... dfl-
8aintSimon'R to S.aintAndrP:w's Soun,f _________________ _ _ __ tlo ----· 

Saint Andrew's and Jekyl So11mla... .••..... .••. .••. ... ... . . ... do ...... ·--···· 

Coast from SaintAndrew 1s Bar to Saint M1u)""s Ear ........ --·-·· do.·----··-----
FJoritla. Passage 1 from Saint Andrew'A Sotrnd to CnmberJarnl . __ .<lo . __ 

l•land. 
Main sbip-chn.uu-el over Ba.int lfary's l~ivr-r Bnr. ... . . .... . . . . . . . .. . Flflt'ijlfl .. _ ........ . 

Coast of Floricla 1 Saint Mary' fl to Sa.int tlohn'B Dan1 ........ --- ..... clo ......... --- . 
Pm~sage from Fernandina toward Ruint .Tohn'~ lUver ........ -- .... tlo .. _ .. _. -----. 

He.int Mary's River and estuari£1H ------ -----·--- •••.•...•...•.••. do_ ..... -----. 
Nassau Sonncl and eatna.ries ...... -- ... _ .. -- ..... ·--- --·. --- .. t 
Part ofN'"'""n River ............................... _ ....... i ·· .. do·· .. ······-·· 

Saint Aug;nstine and ''iciolty .•....... __ . ... . .• . . . . . .. . . . . . .. do _ .. - - -- -- - -- . 
North and Guano River~ ........................... ·-··--··-·-· .... do - ........... . 

Ma.tanzaa I~iver --- --- _. -· .... --- . --- ----- --- .••.. -- . --- .... - .•..... t1o - . - -- . - - •• - -
Off-shore soundings, from SombreTo to Saud Kr>: rs. -. . .. do. 

Oft"-ahore sonndings, Straits of },lori<la. WC8tWnrd ......•. -- .. -- ...•. do - ... - . - - ... -
Off-shore80nndin!o{s, StraitaufFlorifla,east-warfl ..•...•............ 4lo -··--·-·-·--· 
Off.shore ooundings, from Key W'E'St to CharlotteHm·bor_ ... -·· .... <lo ............ . 
Oft-.sho-re eoundings, from Sand Key to Marques•~ K~y~. - --· ....... do ............ . 
Off-shoreeonndings, from Ma1·qnosasJC~ys to Reb~ccaSboals .. ___ .ilo -------······ 

Off-shore soundings, appToaches ~'°Dry Tort11gas Rey-a ...•..... - - .. do .. --- ..•.. - -· 
Fiorica Roofs, from Marquesas to Dry Tortuga• Kt>y• .. -··. -·- .... tlo ............ . 
Florida ~fs, weotern end Marqne•as to Dry Tortuga" KeyH ... .<lo - ... - - - . - - '. .. 

Key West, approachel! from northwest.--· --- ---· ---- .... -·· -·· . - .. do .•.. - , . ·-·- - · 
Deep-""8 smmdlngs, west ooaet ofFlorirl,~ ..••..•.. -- ..•..••..... - - .... ·-· - -·. - - . ---

Yucatan Chanmil, Cape San .Autonfo, Cnba to Ca1ie Cat.oche, .... - · - · • · • · - · · · · - · · 
Yucatan. 

Scale. I Hate. I Hydrograpber. 
Hegister­
nnmOOr. 

1-20, 000 l!<llt' I J. K llradfonl and l''. 

F.Nes. 
1-20, ooo 186>' .1. s. Rradforu. _ .. . 

1-20,000 l867-'68 ...••. do ........... . 

1-10, 000 

1-J, 000 

1-10, 000 

1-l0,000 

1-10,000 

1-10,000 

1-10, 000 

1-10,0-00 

1-20, 1)00 

1-20, 000 

1-IO, 000 

1-10, 000 

1-10, 000 

1-IO. 000 

1-lll, 000 

1-40, 000 

1-~0, 000 

I-Ill, 000 

!Kflti •••••• do ..•••••..•.. 

tl. S. Bradfurtl and F . 

F.Nes. 
1871 Charles .Janken __ _ 

1865 .J. S. Bradford ....... _ 

186~ ...... <lo·······--··--

1872 "'· J. Zina! 
1866 J. S. Bradford ..... _ ... 
1870 F.F.Nes ..•..•....... 
1872 W. J. Vinal ....... _. 

1"6~ R.E.Hall.er. ........ . 
1865 C. U. Boutelle . __ .. _ .. 

]~6,) ..... -do-·····-···---
11:371 

]&);) 

1865 

1868 

1866 

Charles Hosmer ·····-J 
R. .1<;. Halter ....... _ .. 
R. E. Balter ........ . 
Cba:rles Hosm.Pr. ____ . _ 

C.O.Bout1;lle ---··-··· 

186!i ..••.. do ............. .. 
1800 ...... do ............. . 

1-10, oon 19~,·~·r,i; 

1-5, 000 1~65---'66 

1-20, 000 1864, '66 

1-20, 000 1865 

______ do----·-· 

..••.• l1o ·--·-·· .••..•.. 

...... <lo ............. . 

C. Fendall ........... . 
1-20, 000 

1-20, 000 

1-'!0, 000 

1-IO, 000 

1-20, 000 i 

18fi5 ..•... do .............. . 
1Sfl7 P,hal'les .Tnnk~n. 

1867 ..•... do ............. . 

18th:., ..••.. do·--··~---···--· 

1t!6R ..•••. do-----·-···· .... 

l-lll.000 1868 ...... do .............. . 

1-W, 000 18G9--'":'2 l!. ~~- Halft-.,r aml I<'. P. 

V..-""t?bher. 

1-20, CMlO 1870 R. E. Halter ........ - - . 

1-20, 000 

1-20, 110(1 

1-'20, 000 

1-20, 000 

1-10, 000 

1-IO, Ol~l 

1-111, 000 

1-10, 000 ' 

1-10, 000 

1-10, 000 i 
1-160, 000 

l-4tl0, 000 

1-400, 000 

1-400, 000 

1-40, 000 
1-40, 000 
l-40, 000 

ltl:iO Charlt>;M J'unke.n ...... . 

1870 ...... do .......... . 

1869 

1871 

1871 

1871 

1871 

R Ii:. IIalt<>r. __ ·-- - . ---1 
I•'. P. \'.'<,bb<>.r. - .•... - -

.do . -- . -~·. 

.do ....... . 

.c]o --- --- -

1:870 H. Andoroon ..... 

1-ft70 ..• - •. do···---··--··-· 
1870 ______ do·····-···--·--

1868 Rob. Platt, U.S. N •••. 
18119 .•.•.. do . _______ --· 

181\!l .••••. do· .•••.••.•••..• 

1867 ...•.. do .............. . 
1867 ..••.. <lo .............. . 
1870 ______ do------·--------

1867-'68 ...... do .............. . 

1-80,000 1867-'GB ••.•• .do ............. . 
1-80, 000 

1-80, 000 

1--000, 000 

1-200, 000 

1871 •••••. do ............. . 

1~2 R.Platt, U.S. N .... ··-
187!! J. A. Howell, U.S. N --
187!! R.PJo,tt, U. S.N ...... . 

I 

974 

96~ 

95(; 

975 

1089 

U:i4 

876 

1014 

1128a 

981 

~14 

81<1 

ION 

86tl 

86H 

002 

~6•1 

!146 

947 

004 

866 

867 

!116 

!l'ld 

fl5U 

9tH 

1J:l3 

lO'lO 

106~ 

1063 

980 

JILO 

llll 

HU! 

1113", /, 

10'.Ui 

1046 

1on 
1066 

JO!lO 

llJ!ll 

91l 

!ll2 

1052 

9'* 
1076 

n:n 
11:18 

1137 
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bist of hydt·ograpMc slieets registered in the archives, c:fo.-Oontinned. 

--------------------------------------------------------~-----

___________ L_o_ca_1_it_•_es_. ____________ 1 ___ s_t_a_te_. __ J __ s_""_i_"_· __ , __ n_a_t"_·_ , ___ n_y_d_ro_g_r_a_p_h_e_r_. __ 

El Moro to l'laya de Mitrlanao, north coast of C 11ha .. __ ... _ .. _. Cuba .•......•.... 

Sa-n Carloi(Bay and Calooea entrance................ ... ...... Florida .... -------
Pine Iala.nd Sound, part oft and approaches to the Valoosal1at.clme . - .. do .•. _ ...• _ .•.. 

~:::!:~~.::uc::~~~-1::::::::::::::::::::: ::: ::: : ::: :::: ::· ::: ::~: ::: :::: ::::::1 
Cbootawhatchee Bay .. - .. - ................. ------·--··--------- .... do ............. 1 

Santa Rosa Souncl, the Na-rrowa, a.n<l west eL1l of CLoct.aw- .... do ..........•.. 
hatchee Bay. 

Santa Rosa Sound, from D.,.,r Point to Long Pritchard Point ....... do ....... ·- ... . 
The Rigolets .................................. ___ .. _____ . ___ ... __ .. Louisiana._ 

I.ake Borgne .... ____ -------- ...................................... __ .. tlo ............ . 

Eastern pa.rt of Lake Pontchartrain·--··-----·-· ......... -·· ... ) .... du ........... .. 
LakePontehartrain ............... - .................. - ............. do ........... .. 

Iole an llroton Bay ....................................... - .. ·-· .... rlo ···--···-- ... 
Isle an Bret<>n Sound, l'IOUtheastern part ....... _ ............. ·-· .... do ....... ____ .. 

Approaches to Mississippi lfrrnr _____ -- .. ·------------·. ------- .... do ........... . 
Trinity Shoals ................................. --------- .......... .clo ............ . 

Trinity Shoalo and Tiger Shoal• ............. _ .............. _ ...... do ........... .. 

Pue a L'Outre and 8-0utheast Pas• ....... _ ......... ·----------- .... do ... , ........ . 
PllMI a L'Outre and llar .... -- .............. . ___ an_·-----------
Nortbea.st and Southeast Passes ..... -.............. ·- .. ·--· ........ do------- ..... . 
W68t,E....t, and Go.rd.en lsln.nd Bays ....................... ·--- .... do .... _ ...... .. 

SoutbP1188. ··-········· ........................ ·-·· --·· ........... .1lo ........... .. 
SoutbP""8Ear ................................. - ... _ .... , .. - .. / .... do .... - ...... .. 
Southwest p...,, ·-- .. -- .. - ... - ................. _. ·-· ..... _ ... ___ I ... do. ______ .... .. 
Southwest Pass and Bar .................................. -....... .r1o ... _ ......... · 

MiHSiBSippi River, pal't of ........... ·------···----· ................ do ........... .. 
Hi88issippi River, from Grand Prairie to Bohemia ...••...•. ·--· .... do ...•......... 

Gllivel!ton entrance and bar ......................... - ....... - - . Tl"x:rn . . - ......... . 

G.Uvestonl!Ay, resnTVey .•••• _ .. _____ ------------ ···--·. ---- --· .... do .. ---···-----
Galvest-On :Bay, resurvey ................................ -----·· .... do ........... .. 
Glliveoton Barl>or, comparative chart showing changes fr<>m .... do ........... .. 

1851 to 1867. 

Galveston :Bay, We8Wrn entrance ................... - ....... - ...... f1o ........... .. 

West Galveston Bay.-----·---·-- ............. . . _.do ........... .. 
M1>tagorda Bay, part of ..................... _ .. ·- ................. do .. ____ ., ... .. 

I Tre11pa.1aciOB and Turtle Ba yo .•• _ ................... -.............. 110 ........... .. 

Cara.ncahna Bay ............................................ -..... do ....... - .... . 
PassCavallo ... __________________ ........................... - ..... .tlo ----·--·--··· 

Lavaca Bay and vicinit;v ........ ---- ................... --- ......... do .. ___ ...... .. 
Espiritu Santo Day ..................................... ·-· ....... d<> ........... .. 

AransasP888 -------··· ..... _ .............. - ....................... tlo ... - ........ . 
Aransas Bay···-··· .............. _ .......... - ... - .................. d1> ............ . 
C<>rpuoChristi Pl\88 ._ .. ·- ... - ........ - .......... - ..... ··------ ... .<lo ........... .. 
Corpus Christi Day··--------- ........... -........................ _tlo ........... .. 

Entrance t.o Brazos Sautiago anil Lagana Madre ...... ---·· ......... do ....... _ .... . 
ld:r.gdalena Day, from the Narmws to Cayuco Cove . _.,........ Lower California .. 
Magdalen& Bay, from Man-o'· War Covet.o the NarrolTs ·----·-- ... do. ______ ...... 

Santa. Barbara Cha.nnel1 in-sbot"e sounding~ NG. 1 - -·. -- . ·-- ..... California. 

Santa :Barba.rs Ch"1lnel, in-shore oonndiog, No.>? ................... do ............ . 
Santa Barbara Cba.onel, in-shore sounding, No. 3 ............ _ .... _.do.····-· .... .. 

Santa Barbara Channel, In-shore 1't>Undlng, No. 4 -----·---·----- .. _.do ........... .. 
Sa.ota Barba.ra Channel, in-shore sounding, No. 5 .... - ............ _.do ........... .. 
8anta Barbara CbanDel, in-shol'6 sounding, Ne. 6 -............ ~ ....... do ............ _. 
Santa Barbara Channel, in-shore sounding1 No. 7 ....................... do .............. . 
Santa Barbara. Channel, off-sl1ore eoundings ------. ··--- ... ·-- .... _.do ..... __ ..... . 
Santa BarbaraChan1HJ.I, 1mtra11.,., Coxo anchorage .. ____ ------- .... 1!0 ........... .. 

Roadatead under Point Sal .............. _ ............ - .. •••••· ..... do ........... .. 
HarborofBuenav.,;tura ........................................... do ............ . 
011'-shoTe !!Onndings, Point Pedro, Santa Cruz ....................... do ............ . 
Sul.sun Ba.y, Co~elia, Soi8un, 11nd Montezuma Greeks .. _.. .. .. . - .. do ........... .. 

1-10, 000 1867 W. S. Edwards ....... . 
1-20,000 1866, '67 ...... do .............. . 
l-20,000 

1-10, 000 

1-211,000 

l-20,000 

1,20,00Q 

l-2Q. 000 

1--20. 000 

1-40, 000 

1-40, 000 

1-40, 000 
l--40,000 

1-40, 00-0 

1-40,000 

l-40, 000 

1-80, 000 

l-21J,OOO 

1-10, 000 

1-W, 000 

1-40, 000 

1-20,000 

1-llJ, 000 

1-20, 000 

1-10, 000 

1-10, 000 

l-W,000 

1-10, 000 

1-20, 000 

l-W,000 

1-10, 0-00 

J-W, OOIJ 

1-20, 000 

1666 C. T. Iarilella ....... _ .. 
1871 F. P. Webber ........ .. 

1871 R . .A.ndorson ......... _. 
1872 R.G.Ogtlen ......... . 
1871 -- .... do __ ............ . 

1871 __ .... do .... - ........ .. 
1870 F.P.Web\>er ... _ .... .. 
1~70 .... _.do ... -......... .. 
1870 ______ do ............. .. 

1871 J. S. Bradford ....... .. 

1869 .F.P. Webber ........ .. 
1869 ______ do .... - ... - ... - .. 

1871 J. 8. Bradford ....... .. 

1872 F.D.Granger .. - .... .. 
1872 ...... do .............. . 

1867 F. II. Gerde• ........ .. 

18&7 ...... d<> .... - ........ -. 

18G7 ••..•• do-·---·-·-·····-
1868 F.P.\Vebber ........ .. 
1867 F. Il. Gertle• ......... . 
1867 ...... di> ............. .. 

1867 .- ... .tlo .......... ___ __ 

18&7 

1866 

1B71 

1867 

1867 

1867 

...... do .............. . 

.. ., __ ilo ............... 

1

1 

C. Il. Boyd .......... .. 
F. F. Nea .. - ....... ___ _ 

.... __ do---··----·-----
C. II.Boyd- ........... ' 

186i ._ .... do ....... _ ... _ ... 

1~6711<'. F. NP.S .. -·--··----·" 
1867 : ...... do ....... ____ .... 

1-20, 000 I 186G,'71 [ F. P. Webber and F. D. 
I Granger. 

l-21J, 000 1871 i F. D. Granger .• _ ...... 

1-2(),00!J 1871 1------dO ----·-·-·-·-·--
1-20, 000 1B7l l ...... do ... - ... - ...... . 

1-20,000 1871 l······do ............. .. 
1-20, 000 1871 /······do .............. . 
1-10,000 1868 i F.F.Nes .. - .......... . 
1-':!0, utto 186!1 i H.A._ndel'1JOn ____ •••••. 

1-10, 000 1869 ... ___ do--·-··-·-····--
1-20, 000 j 1008 I•'. F. Nes ............. . 
1-20,000 1867 C.H.Boyd ........... . 
l-20, 000 l Hl"71 G. Bra.dford .. _ .... _ ... 
1-40, 000 1B71 .... _.do .............. . 
1-10, 000 

1-10, 000 

1-l!J, 000 

1-10, 000 

1-10, 000 

1-10, 000 

1-10, 000 

1-100, 000 

1-10, 000 

1-5, 000 
1-10, 000 

1-100, 000 
1-!!0, 000 

18~'9 E. Cordell and G. Far-
quhar. 

1869 ...... do ............. .. 
18ti9 ______ do-----·---·-·--· 

18ti9 .. __ ,.do ... -··· ...... . 
1009 ...... do .. __ ......... .. 
113(19 ... _ •• do .......... _ .... 

1869 ...... do ............. .. 
1869 .. - ... do ...... - ........ 

18tl9 ...... do---···•--·••• .. 
1007 E. Cordell.. ......... .. 

1876 W. E. Greenwell ..... . 
181i5 E.Cordell. .... ____ ... . 

18ti7 --- ••. do .............. . 

l«>gister· 
number. 

900 

917 

908 

rnso 
109-2 

1141 

1107 

10554 

10551> 

1115 

999 

1000 

1116 

1139a 

ll:J9b 

989 

!Im 
9'26 

991 

990 

923 

924 

922 

1093 

906 

918 
gig 

91Ulri~ 

931 

932 

1031 

1094 

1095 

1097 

1098 

10!16 

99li 

995 

004 

958 

909 

112:! 

1124 

1038 

1039 

100 
1041 
104i 
1043 

1044 

1045 

1031 
921 

1061 
871 

IMS 
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List of hydrograpMc sheet.s registered in the archives, &c.-Continued. 

Localities. State. 

Suisun Ea.y, with c-0nfluence of Sacramento an~l Han ,T<1aquin 
Rivers. 

I Scale. I Date. 

,_()_a_li_fi-m-1i-:t-.-.-.-.-•• -.-;·---~:;O, uoo .. \ 136fr 'GI. 

Sacramento a.nd Rnn ~TmH1nin T~in~rs ___ " __ .. --· ___ . __ .. ___ ..... 
Ca.rqnine~ Straits, part of ______ . ___ .... ·--- .... __ .. __ ._ ...... _ 

Off-shoro soundings from J)oint Rc.:ves to ]~otlrga, Ile ad ..•...... 

.clo ••.•.•....•. 

<lo .••.•.••...• 

do .•........••. 
Off-ehore sonndingR from .L'oint Reye~ to Tomalcs Point ...••....••. do ........•.... 

Cr<IBcent City Reef ................................................. do ............. ! 
Coo~e Bay .....•.•••...••.••......... ___ ..•..............•..•.. ()rP.gon ···----- __ .. 

Coose Bay ..••.•...•...•...•..........•..•...... ___ ............ _ .do ........ ___ _ 

Yaquina Bay ...•......•.. ····--~ .... --- . ---.·-···--· .•.. ·-·---·. .tlo. ·------····· 
Nehalem River entrance ....... ____ ........ _ .. __ .. ___ ......... _ .do.--------···· 

'l'lllamook Ray ... : ..... . tlo ............ . 

Columbia J{iver, from ThrPe-'l'ree Point to Gray's nay .. - ... - . do 
Columbia RiYer, from Ca.tLla.mct Head to Settle-r's Point....... .do 
Columbia Ri-vtff, from Settler's roint to Tongue Poiut ......... . .tlo .•.•..•••••• 

Columbia River, from Tongue l'oint to Ca.110 ]JiRap]Htintnw.nt .. .do .......... .. 
Columbia Riverentrn11ce. ------ ..... ____ ........... __ . .(1<1 .......... . 

llestTuction Island a.nd vichlit.y............ .... ....... \YaRhingloll Ter. 
Lawson Reef, Rogarfo Strait ..... ___ ..•. ___ .................. --- ...... tlo ••••..•. 

J>artrid_ge Bank, Strait of Juan de Fuca. .••.. --- .•....... _ ....... -- .tlo ..•..... 

Port Madison·--·· ...... ---· ................... ___ .... -·-. ___ ._ .... tlo ...... - ..... . 

I-HI, IKKI 18G7 

1-rn,om1 1t<fill 

1-100, 000 11-1GG 

1-20, 000 lPfii 

1-20, ()(HJ J~cJ.• 

1-10, 01!(1 l~(j~} 

l-10, 000 ),...:fi:i 

1-10, (HJO };;.fj:-; 

l-G1 000 lt3G.~ 

I-In. (HlO lt-<.6C-.'fi7 

1-10, 000 lr-:67-·GK 

l-10, 000 186'< 

1-10,000 !~tic' 

1-20,000 186f 

J-20, IKKI 1>'68 

1-IO, 000 IMGG 

1-10, OlKI 1'171 

1-~l(),0011 1~71 

1-10, O!Ul 1868 

Ilyt.lrographer. 

E Co!'tlell 

• ··- •• 110 

.••••• 110 

. .••.• do 

. - - - .. <lo - - - . - .. ~ •. - .. 
A. \V. Cl1a."l-t\ .. ~. -. -... 
el.S. La.\\"HOll ········· 
...... do 

A. W.Clia•« 

E. Co1·tldl aud • ~. I·~.a1· 

quhar. 
~T. li inclwloe ., ...... ,. 
E. c:orfloll ..•... 

...... tlo ....•. 

...... do ·······-···-

...... ~lo ·····-· 

...•.. tlo ••......•..... 

J.S. J.a.w~on ···--· 
...... do . ..... 
...... do . ..... 
...... do ... 

93 

I He~i8ter" 
1 

unmlmr. 

~l:l:J 

t-<7!• 

~r"!• 

~!10 

10:.!J 

~m1 

~(J~ 

t)~!t-t 

Wi:l 

: 9:lG 
)0]~) 

101t: 

IHI"'; 

1n1~ 

101~1 

~::<ti 

l}':.HJ 

11:ll1 

110'.:? 



 

94 REPORT OF THE SUPERINTENDENT OF 

APPENDIX No. 8. 

REPORT ON THE PHYSICAL SURVEY OF PORTLAND BARBOH. 

DE.A.R SIR: It is unnecessary for me to advert to the history of our renewed counection with 
the harbor-interests of Portland, because you will probably embrace this in your- own comments 
upon the season's work. Suffice it to say that we were called upon to recommend lrnrbor-lines for 
:F'ore River, and money was appropriated by the city of Portland to meet the expenses incurred in 
the preliminary examination of the locality. 

My share in this examination involved a study of the mornments of the tides and their rela­
tions to the channels and banks, which greatly interested me, because the instance before us was 
peculiar in some respects. Unlike most of the cases referred to us, we fonu{l, in tlte portion of the 
Fore River we were called upon to treat, a tidal channel with alluvial bed antl banks nearly in 
their natural condition; and we were to suggest in wbat manner and to what degree tbis avenue 
could be encroaclted upon hy wharves, &c., without i>o llisturbing the regimen 1:111 to cause the mud 
to start from the bottom and move down into more valuable portions of the port. In other words, 
we were called upon, llractically, to draw the liue between use and abusef to the end that no 
unnecessary restraint might be placed upou tbe commercial occupation of tbe water-front, and no 
increase of the sconring·power of the currents induced i_n a cbaunel able to s11ppl,Y from its vast 
accumulations of mud enough material, if once set in motion, to do great mischief. The limit!'! 
finally recommended were based mainly upon the '"isodynamic li'.ne.~'', or lines of erprnl scouring· 
power, determined by us in a mannner that I propose to describe step by step. 

With l\Ir. Horace Anderson's excellent hydrographic survey, we first of all, before making a 
tsingle observation in the field, calculated the volume that must pass tbrong-h ditforcnt Rections of 
the channel during the different hours of flood and ebb, at a time when the tides were at their 
average. When yon consider tl1at witll every change in the lteight of the ti<1€, the cubical con­
tents of basins and creeks with which the dmnnel commnuicates alter in a very irregular was, 80 

that proportions can only be used for very small elements of height, you will appreciate the 
amount of labor which ~hese computatious involved. l\fy skillful assistants, Mr. J.B. Weir and 
Mr. Ed. H. Foote, spent a busy mont.h at the office in determining tliese standarrl volwncs, as I shall 
hereafter call them. Tbe next step was to determine from actual observa.tiops in what manner the 
volumes passing through the channel distributed themselves over the cross-sedions; whether they 
ran over t.he fiats or confined themsekes to the channel; whether tl1ey presse<l over on one shore 
in one part of the river or the other shore elsewhere, &c. ; in short, to follow the water in its 
meandering course from point to point. This field-work was also assigned to Messrs. Weir aml 
Foote, who organized parties, and, with the asRistance of our friernh1 at Portland, went into the 
field without a day's delay. 

We selected ten characteristic lines, crossing the stream at right angles, and in each of them 
made simultaneous observations of the current on the ebb and on the flood, at four or more sta· 
tions, which gave us transi>erse curves of 1,elocity. Each transverse curve of velocity had then to 
be corrected for the mean. This was clone by applying the co-efficient that would make the 
velocities multiplied into the depth of water give the standard t•olume previously computed for UiiR 
section. Finally, all the transverse curves, having been observed and corrected for the mean, were 
plotted on a projection of the harbor, and Jines of equal velocities were drawn along the borders of 
the stream, which were designated" isot.lynamic lines", because, properly speaking, they represented 
the mean movements from surface to bottom, and were, in effect, lines of equal 11co1tr. 

Haling given the above general sketch of our prooeediug, I shall now go back over the ground 
and give in greater detail the actual process elllj)loyed in a type case-that of Section 4 (see tables.) 
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At Section 4, which extendR from "SLone Wharf", the whole distance a(:ross the water-way at 
high tide was found to be 1,586 feet, bnt the part in motion at the time of maximum ebb-current 
was only about l ,OOO feet. Our stations lay at distances of UO feet, 275 feet, 480 feet, and 720 feet 
from the wharf, and gaye respecti\'ely 0.11, 0.87, 0.61, and 0.34 nautical mile per hour. 'l'hese we 
pl9tted upon profile-paper, using <listances and velocities as co-ordinat,es; and we completed the 
curve by sweeping a smooth line through the determined points. 'l'he11 we took out the \'elocities 
for enm humlrcd feet, and enterPd them in the thircl column of our aunexetl ta bk. The same 
course was taken with flood-velocities. The next step was to correct these Yelocities for the mean, 
which was done by appl,Ying a co-efficient, obtained in the following manner: 

Over each space of 100 feet, we took from J\Ir . .Anderson's ltJ·drograpbic sheet the a\·erage 
depth, and, having corrected it for the elevation of tide at the moment of our obsenatious, multi. 
plied it into the ye]ocity aml ~lte distance (100 feet) ; then i;;mmued up the whole Yolume. This 
volume fell short of the stmu1nr<l for this section, because the fall of the tide for the da.y of observa­
tion fell below the mean, &c. So we didded the standard Yolnme by the volume obscn-eu, aud 
found tllat we must increase all tlle velocities 13 per cent. in order to have our transvene 
curve represent the mean movement. 

\Ve have spoken of the" iiolume" obtaiued by multipl~·ing obsen,cd velocities iuto distance 
and depth; but we would uot be mHlerstood to ilulicate that the word is here used in the same sense 
as in the case of standard volume for tbc Sl:'ction, because tile observed velocit,ies were those of 
the surface onl,Y. \VI.um corrected, as th('.f appear in the hu;t colnmn of our table, the figures 
given are tlte true mean velocities from surface to bottom. If om· obsen·ations l1ad extended over 
a semi-lunation and embraced eYery tide, we sl•o11l1l Jiaye fonml onr average co-etlicitmt below nnil:r 
(perLaps about 0.90); becamse the mean rate from surface to bottom is usually less than the s1ffface­
Yelocit,y in tidal channels. 

ln the case of Portlanll, we ltad an udnrntage wliich we ditl uot posse:-.s in New York. The 
Fore H.iver is simply an avenue between the St>a a1Hl interior basins, not so distant as to occasion 
urnch delay with the filling autl draining j so that, for any section we hall a mind to choose, we 
could compnt(~, from :!\'Ir. Amlerson:s survey, the passing volume, and correct 011r surface-velocities. 
But. in the Bast l~irnr at New York we were obliged to spend a great deal of time in making 
ohscnations from surface to bottom at the \\' i1ll-1ttrect section, in order to obtain an initial volume. 

In the Annual l~eport of the Coast Slll'WJ" for 1871, them will be found a general paper on the 
location of harbor-lines, in which I have, with the help of a simple diagram, illustrated this matter 
of isod;ynamic lines more fully, and spoken of the conditions under which, not the simple velocities, 
but tbe resultant of all the velocities, are mmd; and it, is for this reason that I employ the term 
isodynarnic lines instead of lines of equal velocity, the former being more comprehensive. There 
are conditions where, instead of using simple Yelocities, we should use their squares; but the Fore 
River does not seem to be one of the cases. 

I have thought best to furnish a sketch with this report, showing our ten sections at Portland 
and illustrating our tables. These were not furnished at the time the draughts containing the 
harbor-lines were sent to Portland, and may be of interest. 

In drawing the harbor-line, we gaye greater weight to the tbb, because it appeared to be the 
principal working agent; its tkalweg lying more nearly over the line of greatest depression. We 
offer an illustration of this in our sketch, where, for "Section 3 ", we have compared both transverse 
curves with the profile of the bottom. 

Mr. Weir sums up the. statistics of his work as follows: 
Number of sections .....••.. - - . - ... - ... - - . - - .. , . - - . - .... - .. - - - - - - . . . . 10 
Number of stations occupied - . - - - - • - - - ........... - - - - - .. - ..•. - - - . . . . . . 40 
Number of observations recorded. . . . . . . . . . . . . . . . . . . . . . . . . . . • . • • . . . • • • . 2, 600 

Respectfully submitted, by your obedient servant, 
HENRY MITCHELL, 

U nitcd States Coast Surt'C!J. 
Prof. BE~JA.MIN PEIRCE, 

Superintendent of tlie United States Ooast Survey. 
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PORTLAND, Octobet· lG, 1872. 
'l'v the honorable membm·s of the Oity Council of I'm·tl.and: 

Belicying it is necessary that proper harhor-lines should be estahlil'lhcd iu Fore Hiver, to pre­
rnut encroachments that might be permanently injurious to the harbor, we respectfully ask your 
co-operation in appoint.ing a commission to establish such lines as will, while protecting the harbor, 
give toTiparian owners all the rights aud 1niyileges consistent with tho public interest . 

Copy of records. 

.JACOB MaLELLAN, 
S. T. COHSEH, 
C. H. FARLEY, 

Harbor- Oonmiissivnerii. 

CITY 01<' PORTLAND, 01'.l'Y CI.EI{K'S OFFICE. 

At a. meeting of the city council, lwlu Oetobor 17, 1872, a couunuuication from the harbor-com­
missioners was receiYetl, recommending that it is necessary that proper lines should be established 
in Fore l~irnr, to preYcnt encroachrue11ts, and askiug co-operation to establish such lines. 

Head and acccptetl, and refer:red tu the barlmr-eommittee, witl1 power to carry out Um views of 
Urn rei>orL. 

A true corn~. Attest: 
H. I. ROBINSON, City Clerk. 

The recommemlatiom,; of the hal'bor commissioners were su\Jscqnently carried out, as per report 
of the auvisory committee of the United States Coast Survc_y. 

Attest: 
H. I. llOBINSON, City Clerk. 

To the ftoll01'<t/Jle .Mayor and Cif.IJ Council t?f I'ortlmul: 

The undersignc<l, llarbo1·-commissio1iers of l-.ortlanu, have tllC honor to lay before you the 
report aml aecompauying maps, just received from the advisory council callml together by us upou 
your authority to establish harbor-lines in Fore River. 'Ye obtained for this important work the 
services of Superintendent Peirce and Professors \Vhiting and Mitchell, of the Uuited States Coast 
Survey, wbo, from their scientific knowledge anu familiarity with such subjects, were best qualified 
to execute the work and give it a character of the highest authority. Their services were gratui· 
tously remlered ; and we are under special obligations to them for the interest manifested in this 
inquiry, and for the early completion of the survey, in spite of other pressing duties, which might 
reasonably have been pleaded as a cause for delay. 

The execution of the work bas been based upon purely scientific principles, excluding prejudice 
and error, and equitably adjusting public and private interests. The work will not need to be 
repeated, and we would respectfully recommend that the lines like those in the lower harbor be 
established and confirmed by suitable legislation. 

PORTLAND, October 1, 1873. 

JACOB McLELLAN, 
ALBERT MARWICK, 
0. H. FARLEY, 

Harbm·-Oonimissioners. 

At the regular meeting of the mayor antl board of aldermen, October 7, 1873, the report of 
the advisory council of the United States Coast Survey, with plan and description of the barbor­
lines, was presented, with a communication from the harbor-commissioners in relation thereto. 
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The following resolution was unanimously passed : 
"The city go\Ternment desires to express its sense of obligation to the members of the advisory 

council-Superintendent Benja,min Peirce, and Professors Henry Mitcl1e1l and Henry L. "'\Vhiting, 
of the United States Co:tst Survey-for the serYices they have rendered us in making an elaborate. 
physical survey of our harbor, for the purpose of establishing limits in an important section of it, 
o which marginal structures may lie safely extendecl. 'Ve realize the fact that it is to the advan­

tage of our city to secure in the development of onr witter-front all the territory that can be turned 
into productive and taxable propert.y, without limiting too much the capacity of tlie harllor, or 
affecting its perpetuity. 

"We are aware, also, that to do tliis witbont an accurate knowledge of the 1mbject is danger­
ous, am] may prove unprofitable. Qnestions of this nature belong to a branch of science of which 
these gentlemen are ma11ters, and to a large extent the founders, and we gratefully recognize the 
high character of their services, their value to the city, and the interest and generosity manifested 
in rendering thern gratuitously: Therefore, 

"Resoli,ed, That to these gentlemen individually, and to the United States Coast Survey, Port­
land is again laid under deep obligations, aud with its future history their name..<>, and services will 
be intimately associated." 

Approved Octoller 10, 1873. 

n. Ex. 133--13 

GEO. P. WESTCOTT, 
ilfayor of Portland, Me. 
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SECTION No. 5.-FROM PLASTER MILL WHARF. 

Velocities of tidal current. 
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SECTION No. 6.-:FROM NORTHERN ABUTMENT OF P. S. AND P. R. R. BRIDGE. 
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SECTION No. 7.-AT PORTLAND BlUDGE. 

Vefocities of tidal eMrrent. 
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SECTION No. 8.-FROM WHARF :!'I/EXT BELOW RAILROAD-\.\-HA.RF. 

Yel-Oci#es of tidal current. 
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SECTION No. 9.-FROM BROWN'8 WHARl'. 

Velocities of tidal current • 
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St>CTION No. 10.-FROM CUSTOM-HOURE WHARI'. 
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APPENDIX No. H. 

ADDITIONAL REPORT CONCERNING THE CHANGE8 IN THE NEIGHBORHOOD OF CHATHAM AND 
MONOMOY. 

A year ago I had the honor to present a somewhat lengthy report concerning the coaRt of 
Chatham and the peninsula of Monomoy, since which time a few additional items of information 
have been collected, wbieh deserve, perhaps, to be recorded. 

In my previous report, I made some translations from Champlai11's notes, made during a niy­
a.ge along our coast in moo, in which he speaks of Malle Barre (Nauset I~let, of which be not 
only gives a special map on large scale, but distinctly marks the location upon his coast-chart of 
"Nou11elle Pranse "), and of h1s coasting thence along :in "arenaceous" shore and onward round a 
dangerous "point of sand tflkiclt juts out three leagues to the S. 8. E.-a very dangerous place'', which 
he calls "Gap Batturiei·", and which we call Monomoy; and finally of bis arrival at "I'ort Fortune'', 
of which he gives a large-scale map, which we easily recognize as Chatham. I alluded to the pop­
ular tradition that Monomoy is a very recent creation of the sea, and cited maps aud reports to 
show the connecting links of evidence between the Monomoy of to-day and the " Cap Batturier" 
of Champlain. It is true that if Monomoy had been from the outset increasing as rapidly as it 
has been since our first regular Ooast Survey sheet of 1847, we might argue that in 1606 no-decided 
peninsula existed. Still, in tbe face of its representation upon Cbamp1ain's map of "Nouvelle 
.F'ranse", and upon the chart of the British Coast Pilot of 1707, and in spite of its length being 
stHted in the "Description of Barnstable," of 1802, I did not think I could give any considerable 
weight to traditians, even tbonglt my excellent friend, l\fr. Otis, of Yarmouth, bad taken never so 
much care in co1lecting them. The fact that I was stating was simply the rapid gain of M:onomo:r 
upon t.he waters of Nantucket Sound; and I looked back into the history of this to ascertain 
whether tltere was any probability that this strip of beach would cross the channel lying betweeu 
its extremity and the neighboring shoals, or even annex Nantucket to the mainland. I was satis­
fied that its progress bad been intermittent, and that the gain bad been at a higher rate recently 
than formerly; and I think any one who will go back over the charts, as I ha,'e done, selecting as 
authority only those which are professional in character, will come to the same conclusion. 

The following table gives the distances from James Head {site of present Chatham light­
houses) to the extreme point of Monomoy : 

Yoor. ~ ~ I "' ... " ~~= 
;:::; .:! a 

Remarks;.. 

!------------___ , ___ _ ---------------------·-----. 
lj)OO Champlain's estimate' 

11 3 leagues 1', common(~) ......... ~ 

a lea.gues, maritime (l) • - - .• - - - - -

1707 Englioh Coast Pilot: 
Sailing Directions .••• - . - - - - --· --
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f The beariogof :M:onomoy Polot from the Tail of tlte Hol'!IB Sltoe is given in the Salling 
< Directions. Upon the acoon1panying chart, Monomoy is represented as an island tan 
l miles long, and throe miles wide at broadest pla<oe. 
On this chart, for the first time, Monomoy is properly oriented, and takes the fonn 
which we see on recent charts (essent}allY>- See "Atlantic Neptune." 

Plano-table shoot of S. A. Gilbert_ 
Plane-table slteet or P. C. F. West. 

8. 36 Plane-table sheet of C. H. Jloyd. -

---'-------------'-----------------------------~---

NoTE.-Tbe estimate of Champlain will be increased if we suppose that be counted from 
Morris Island instead of James Head. Upon his general coast-map of "Nouvelle Frame "1 Mono-
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moy is represented in a manner that makes it doubtful whether he designed to make it dry sands 
or simply an exte11ding sboal. But in the Atlas Novus (Dutch maps with Latin text), 1640, it is 
represented as a strip of dry land extending nearly south about six miles. Here it is called Vlacke 
Hoeck, i. e., Flat Point. Chatham, on the same map, bears the name Ongelitck·ige Haven, probably 
from Champlain, who named the place "Port Fortune, for the itnhappy circumstances 1vhfoh Juul 
befallen m th.ere." It is a far better map than Ohamplaiu's, showing that more cormct information 
bad by this time been obtained. 

Des Barres was the most remarkable geographer of the eighteenth century. ludeed, his maps 
were only superseded by the Coast Survey. He gives a view of :M:onomoy as seen from sea, in 
addition to his two maps, showing that be fully appreciated its importance to the mariner. It is 
very remarkable, then, that he should give this peninsula a length greater than it has to-day! 
Perhaps, as Captain Eldridge says, it was much longer before Egg Island bl'Oke off.· I am, however, 
inclined to take the measurement stated in the "Description of Barnstable" as the first positive 
testimony concerning the true exte.nt of this peninsula. It occ1irs in stating the position of a 
humane house, and is meant to be correct. 

There are, as I stated in the previous article, plenty of old maps which give different testi­
mony from that which my investigation has reached;. but these are only popular pictures of the 
country, and not trustworthy, especially as regards worthless strips of beach. It was only a few 
weeks since that a bookseller in Boston showed me an expensive atlas, recently issued, which he 
regarded as the most complete set of maps in the market, but which failed to give the Monomoy 
Peninsula. Had this work been a coast pilot, or assumed to be a collection of marine charts, such 
an omission would have been fatal to its repute ; but as it was nothing of this sort, the absence of 
a sand-bank, however notorious among sailors, wa8 of no consequence to any one likely to purchase 
such an at1as. 

Not wishing, however, to ignore traditiops altogether, I have examined a sketch furnished me 
by Capt. George Eldridge, a resident of Chatham, who is well known ai:; a pra.ctical pilot, a surveyor, 
and a chart-publisher. This sketch, although traditional, as it assumes to be, is confirmed, in one 
important feature at least, in Des Barres' remarkable chart of 176'1, in this: tllat toward the close 
of the eighteenth century, Monomoy was joined to the upland, stopping the passage-way from the 
Sound, so that Pleasant Bay was only accessible from the ocean-side. 

At tbe time of Des Barres, 17s1; Nauset beach lay along the front of Pleasant Ba;y, and 
stretched half-way down to the present Chatham light-houses, and had advanced two miles in the 
previons thirty years. (Atlantic Neptune.) 

Lieut. (now Rear-Admiral) Charles H. Davis, writing in 1848, gh'es, as the rate of advance for 
Nauset Beach from the northward, two miles in twenty years, upon the testimony of Capt. Franklin 
Nickerson, of Chatham.• 

One may easily see bow the Nauset beach, com1losed of alluvia. swept down the outside coast 
by the sea from the northeast, has extende_d itself along the resultant between the oeean-waves on 
the one hand and the outflow of Pleasant Bay on the otlier. In this way, it has gone on till the 
too confined waters of Pleasant Bay have forced a more direct outlet again, and the march of the 
beach from above bas recommenced. The early history of these movements is in no wise peculiar; 
the same ma.y be obserrn<l at many other places upon our sandy coast. B11t this familiar history 
seems to be close(l, 

THE REAL POINT OF INTEREST. 

It nmv appears that Nauset beacli does not extend itself to reneUJ the cordon in front of Chatham, 
but that the glacial killtt, upoti wkicli tl1e villa[/e stands, are to be thrown r>pen to the fury of tlie sea, and 
the place is destined to renew its ancient reputation as the Ongeluckige Ho,:1Jen,. 

Since our survey of 1847, Nanset beach, which was found lying nearly across the month of 
Pleasant Bay by Mr. Gliick, has not advanced. If this change of regimen is really taking place, 
to wbat shall we attribute it T to the failure of supply from above where the clift's have lost their 
covering of sand and expose only hard clays to the present wear of the sea' or is the.new order 

*Memoir!! of the American Academy, vol. iv, new 11erles. 
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of thiugs the sign of larger operations of the ocean affecting tlle submerged co11toms arnl forei11" 
tllc saruls !Jack upon ti.Jc continent 'l Si.Jould the supply of new material Le really cnt off, it is 011 l~ 
(t question of time when the sea, grinding along the shore, sha,ll eon\cert the present co,ll'se gr~wel 
into dune-sand an<l deli,·er it to the wind and tide; for it is in this way that the material or 1111r 

Leaches is to be carried back into the interior or swept into sheltered bays allll the a{hant:e of tl1c 
sea coutinue<l, so that, geologically speaking, 1\lonomoy may have but a short life before it. 

The clay that underlies the gravel of Cape Cod does not supply beach-sand, proper!~- speaking·, 
whc11 sifted lly the sea, lrnt ready-made dune-sand and fine material for salt-mar:-;hes. Them h;, l 
think, an interesting significance in this breaking-up of the littoral cordon at Cape Cml. \Ye haYe 
tJo other instance like it that I am a ware of. On the contrary, tlrn sand-barriers along on r coast 
have generally strengthened since our earliest surveys. For instance, llattems Uanks, which is a 
slender strip of sand one hundred and eighty miles in length, lying at some points thirty rnile,; 
from the mainland, has fewer breaks in it to-day than it had at the l>eginning of this ceutur~-; and 
if we go back to the It,aleigh chart, bearing date of 1588, we find tliat the uumlJer of inlets has 
!liminishetl at least one-tlli.nl. ~Ir. Frederick Kidder, who has given much .study to the g-Pog-rnpli.\' 
of N ortll Carolina, thiuks that the di min utiou in the numlJer of water-ways through the 1Jead1 has 
!Je<.'n the indirect results of the destruction of the forests and the cultivation of the soil upou the 
waiulaud, which ha,·e diminished the outtiow of land-waters. 

Glancin:; at our geHeral eoast-cliart of :Xcw Englam1, we see that a region of 1>hallow \\'ctter 
exte11ds eastward from Cape Cod and Nantucket to a llistance of one hundred and eight.}- miles, m11l 
we might hasten to the co11clusio11 that here lies the founllation of lost lands, washed awa~- l>.Y tlw 
sea precisely as the present cape is being destroyed, and this has bccu frcqueut,ly suggested h.1-
g·eolog-ists. But since the movements of ti.le ocean arc toward the continent, where is the material 
to be fonu1l? There are uot sufticicnt beaches, dunes, and accumulations in sheltered 11.1ys and 
sounds in this part of the co11tineut to balance such an account. In fact, it takes all the tlnncs auu 
beaches of Pro\·incetown auu l\Ionomoy autl the shoals aud marshes of Nantucket Souud antl C:i11e 
Uo1l Bar to balance the loss of tlle comparati ,·ely narrow belt of lancl tllat we see, from the present 
elenitiou of the glacial cliffs, must be admitted to have fallen a, prey to the waYes. 

As the glacial cliffs tumble dowu before the attacks of the sea, there are exposed, a short llis­
tance above the reach of storm-waves, as they now occur, rifts of oyster-shells like those of cxistiug­
spccies, aud the same are found also iu wells fat• back from the coast, showing that, pre\·ious to the 
gl:lCial deposit,, there existed a bank extending into the sea; and I suggest tllat the sllallow gromul 
whicll I h~we spoken nf above as stretching out oue huudred and eighty miles t.o the eastw:ml may 
never have been ti.Je site of p;lacial deposits. 

Tllere is oue little point that I must touch upon here, which is irrelevant to the special sul~jcct 
of this report, lmt maJ· iuterest somebody. It is this: the rate at which the coast falls back is 
not, on our shores, depeudeut upon elevation, as Sir Charles Lyell believes it to be in parts of 
Eu gland. There are, for instance, all sorts of elevations along the outer margin of Cape Coll, aral 
.ret the shore-Hue is remarkably smooth, haYing no indentations to mark the more rapid encroach­
ments upon low countries. Tho rapidity of encroachment seems to depend upon the character of 
tlte material almost exclusively. The glacial drift has been dumped into .the sea pell-mell, and, 
l>ecause so badly packed, is peculiarly peris!Jable where attacked by the wan•s. Ou l\fartha;s 
Vineyard, fo1· instance, we llave, iu the same neighl)Orhood, two lofty bluffs, Naslrn111lista aud Gay 
Heacl, wllich have undergone very unequal erosion from the sea. Tile former (glacial) is f:tlliug 
rapidly away, while the latter (sedinrnnt.<try) has been kindly dealt with. One is treated as au 
intruder upon the ocean's domain; the other, as a peaceful settler. 

OORREC'fIONS OF PREVIOUS PAPER. 

In the sketci.J accompanying my former report, a portion of Morris Island, marked D, was stated 
to be "hillocks." I had not been on Lhe precise ground at the time, aud misinterpreted our topo­
graplaical map. On Pe\·isiting Chatham, a few weeks since, I observed that what l had called" hil­
locks" were really hills of considerable heights clustered together. Captain Cliamplain describes 
the same locality as "petis costaux de 1m>nta·ignes." 

H. Ex. 133-14 
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Captain Eldridge objects to my uescribing the little fresh }}Ond, wl.iich appears Oil both Cltam­
plai11's map and our own. as "lying in the hollow of the upland.'' A careful inspection shows that 
this pond rests against the upland on one side, and is separated from the sea 011 the other by a nat­
ural dike of alluvium. 

RESULTS OF THE LAST SURVEY. 

In the month of November last, Mr. Il. L. l\Iarindin, assisted by Mr. J. B. Weir, made another 
plane-table sun·ey of tb-0 coast of Chatham, between the parallels 41° 39' and U 0 4~', covering the 
area' of waste, mul be supplies the following tables, which are those pre,·ionsly published, brought 
up to date. 

Table of areas of Chatliam beach between latitiu]e 410 39' and 41° 42': 

l,--~--1--- Area of beach in tho :r£>ar-- -

I Betiwoon la.ti· i --~---
1 

1 

----------

tu-de- 1
1 

j i Loss of area, f 
1 

; Loss of area, 1813 I Loss of area, 
lBt7. , 1868• : 1841to18GB. r 872• j l~Gt! w 187;). . . j !e72 to 11373. 

--~ -1---- --- --· 1----

i o / o 1 1
1 

Acres. Acr£!S. ! .Acres. I Acres. AcreR. Acres. j Acres. 

/. 41 39 and 41 40, 181) 

1 

147 i - 3!l / 113: -34 66.51' -4-0.5 
I 41 40 and 41 41 I 174 71 I -103 i 33 -3U 21.5 -10.:; 

n H a.nd 41 4~ 

1 

14-0 1 · 491----=~: 3!1 ----~ 41,:; -- 5. 5 

' ' I 239 1' 80 1
1

-- --!ii. 5 
! I 

Losti betwcC'n 1872 anO IE-73 = 28 per cent. of area in 1~72. 

Table nf distances nf tlie eastern shore of Chatham, beach, 1oest from mcri<l1a1i G!Jo 55'. 

Distance West of meridian in t110 year- 1· 

On Iati- !---~---------------------, ----
1 

tude. lS4T. lBGB. 

1

1Retreat,18471 1872, I Itctroat, 1868 lBi3. I Retreat,1872 : 
____ ___ ___ 1-0 1868. I _ to 2872. _ · tc 1a1a. i 

F:t. 400 I Fe<!;.-. lf>O F.e~ 7:; Ft~~ I Fec~480 II 

Feet. 
41 39 00 6, 475 

41 39 15 ~1,525 

41 39 30 4,925 

41 39 45 4,fl.'l-0 

41 40 00 4, 255 I 

41 40 15 
I 

3, 975 i 
41 40 30 3, 625 

41 40 45 2,870 

41 41 00 2, 060 

41 41 15 1,820 

41 41 30 l,520 

41 41 45 l, 360 

41 4jl 00 Intot .... 

Feel. Ii 

6,075 
5, 650 

5, 275 

!"i, OO:i 

4, 795 

4, 570 

4, 2&5 

3, 627 

3, 127 

3, 085 

- 12'> I 5, 802 -1:>2 fl, 120 -318 

- :i:;o I 5, 595 -320 6, l•IO -545 
- 4;,'i I 5, 405 -400 Inlet ... _ 

- 540 I 5, 095 -300 Inlet ............•..• :. 

- 595 I Inlet (1871) ... ,. .•..••.•... Inl•t,. ....•.••...•..••. 
ooo I 4, 635 - 350 5, 365 _ 1:JO 

-1, 061 3, 127 ± 0 2, 1165 + 162 

-1, 265 3, G60 + 25 3, 180 + 120 

757 a, su.; -!lliR 4. 3-1;, -450 I 
4, 352 I -2, 83S :., lw -800 5 1so + 1151 

N.Inlet ; ..••.......•.. N.Inlet.,.,. .............. Jule~ ..•.........•.... 

Inlet ... +············· Inlet ...... __ .............. Inlet ... 
1 

............ . 

NOTB.-Width of hooch on latitude 41° 41' in 1847 = 1,700 foet. Width of beach on latitude 410 
41' in 1868 = 590 feet. Width of ooach on lut-itutle 41° 41' in 187~ ""590 foct. Whlth or beach on JatJ. 
tade 41 o U' in 1873 = 820 feet. 

The loss of beach between 184 7 and 18G8 was at the rate of 11.4 acres per annum ; between 
1868 and 1872, 20 acres; and, for the past year, 51.5 acres : so that the waste has been going on at 
an accelerating rate. 

The most salient point of the remaining beach ou the parallel of no 41' has not wa~tc!l, but 
gained in width during the past year; this, howernr, seems to be a mere fluctuation. 

The upland has been but little disturbed during the past year; but attacks from the sea are so 
much apprehended that buildings have been moved back from places where inroads are threatene<l. 

:\fr. Marindin bas got up for me a series of little sketches of Chatham, whicll l append, begin- . 
uing with the map of Champlain, "rectified", i.e., put into proper shape, and oriented to the best of 
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our abilit.y. Those points which have not been washed by the sea we supposed to ba,-e remained 
the same, and we have made them the base for determining the positio11s of other points that biwc 
undergone a "sut-change." 

Between the time of Champlain, lGOG, and the date of our first regular survey, 184i, Des Bar 
res' chart properly comes in; but the scale is smaller, and we should not feel justified in enlarging 
a printed sheet. (See Atlnntic Neptune.) The beach was broken in Des Barres' time in front of 
Chatham, and the Monomoy Peninsula hooked on to the uplaml at James Head, near the present 
light.houses. Subsequently, however, Nanset beach advanced from the northward, and re.pl'odncell 
the littoral cordon in front oftbe town, as shown by Lieutenant Davis (before referred to); and finally, 
hcfore 1847, another inlet opened above, since which Nauset beaclb has not advance<7. 

" Ram Island", which, upon the original map of Champlain, was called "Isle rempli8 <le bois rle­
dans un grand cul de sac" (to quote the exact phra~e), obtained its recent name on Des Barres' chal't, 
and still appeared in the survey of 184 7, at which time it had an elevation of 20 _feet, was used as 
a pasture, and had a bnilcling upon it. The subsequent surveyors found no such island existing. 

The dwindling of the beach from date to date is well illustrated by these 1:1kctches, upon which 
we have carefully distinguished upland (glacial drift) from alluvi~t lJy shading the former in lineE', 
the latte.r in dots. 

Very respectfully, yours, 
IlENRY MITCHELL. 

Prof. BENJAMIN PEIRCE, 

Superintendent of tlte United States Goa.st Suri•cy. 
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APPENDIX.No. 10. 
NOTE CONCERNING CHANGES IN THE SUDMElWED CO.NTOuw.; OFF SANDY HOOK. 

DEAR SIR: Having insufficient time in which to prepare a full report up()n the changes at 
Sandy Hook, lmt deeming the matter too important to be postponed altogetl1er, I submit a ft>w of 
our tahles showing tl1c rcsult,s of comparisons among our repeated h;plrograpl1ic snn·1\ys, witl1 :t 
rough sketcll illustrating our manner of computation. 

Tlte survey of Captain· Gedney in 1840 fnrnished but little data, and that of] 855 by Captain 
Craven is incomplete (althougll goo<l); but the surveys of 18G3 by myself, and 187:1 by :Mr. NPs, 
were made expressly for the purpose of comparison. 

·The shore-line surrn~·s, which I have never regm'decl as furnishing tile ldnt1 of data reall_y neces­
sary to measure the advance of the Hook, I have not used. I will remark, howeYer, from rnemor.'-, 
that there was little superficial change for several years before 1860; that a rapid growth took 
place between lSGO and 1863; and that since 18G5 the Rook has apparently heen wnsl1ing away • 
.Next season we propose to make another shore-line survey in great detail. 

Regarding Sanely Hook as a great mole built out by the sea across the floor of the bay, I Imm 
considere<1 the submerged cont~:mrs as those most unlikely to be affected by accidental causes, and 
that tll('ir elrnnges of position should furnish the best measures for the progress of this remarkable 
work of 11atnre. 

Jm;pectiug the seven tables appended, with the help of the diagram which accompanies them, 
you will, I think, conclude that the Hook is rapidly advancing, and that we ha Ye no reason to sup­
pose that its rate of progress has slackened. 

I'rofossor Bache, in his Reports of 1856 (Appemlix No. 38) and 1857 (Appendix Ko. 37), gives tl1P 
average rnte of i11c1·ease of the dry point of Sarn.ly Hook 27~ feet per mmum. Onr comparison of 
snhmergT'tl contonrs shows U1e increase recently to have been about fJO feet per annum ! l'rofessor 
Bache fonn<l that I<'lynn's Knoll, which lies on the other side of tlw main iship-channc1, .did not rccc>de 
aR the Hook allvanced, so that this channel declined in width 272 feet per annum. 'Ve tincl that the 
base of Flynn's Knoll begins to give way at the rate of 17 feet per annum, so tbat the main ship­
elmnne1 loses about 33 feet per annum. The present width of this channel between the 24-foot 
curves is 2,800 feet, which is about the minimum required for a heavy sailing-ship beating to 
windward, so that, unless Flynn's Knoll beats a more hasty retreat hereafter than heretofm·e, we 
shall soon find this important channel falling into disrepute. 

The main ship-clianncl at Sandy Hook is the direct avenue to Sandy Hook Bay, the grand 
outer roadstead of New York Ilarbor, ancl the route pursued by most heavy ships bound to the 
city. The Swash Channel is improving, so that it is more ancl more used as a direct avenue from 
tlrn sea to New York City, and may, before many years, become a sate and adequate channel at all 
times. Sti11 the loss of the Lower Bay as an outer roadsteacl would be a misfortune that can 
scarcely be estimated. 

The material forming Sandy Hook is swept up from the Long Branch coast by the diagonal 
wash of the sea. This was placed beyond dispute by my observations of 1857. Materials of the 
Ramc specific weight as the san<l were placed in the sea at many different points down the outside 
shore, and at different distances off shore. Those within the action of the waves breaking near the 
Rllore were swept along to the northward, and finally collected at the point of the Hook. Those 
placed far off slwre never came to lantl, so that I conclmlecl that the tidal currents took very little 
part in the transaction. 

J\fr. Whiting suggests that the giving way pf Flynn's Knoll has admitted the more rapid 
advance of the Hook. • 

I think Captain Patterson and Major-General Ilnmphreys would feel an interest in seeing this 
r~port. 

Very respectfully, yours, 

Prof. IlENJA:MIN PEIRCE, 

Superintendent of theUnifed Sf.ates Coast Survey. 

HENRY MITCHELL, 
United States Coast Survey. 
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Coniparison of cllan.ges in the submerged contours around Sandy Hook, frmn repeated sureeys. 

I These tables an<l those tlrnt follow Jrnve lieen com1iutetl by II. L. Marindiu, assisteil by Mr. Johu n. ·weir :encl ~!r. Ed. IL Fnoh'. IL Mittltl'll.1 
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24 l.1 520 l, 705 : 2, 405 ~ +70. 0 ·; 57. !I 

30 1,600 1,9(;.J 2,4'10; +47.;i ·---··-- -; :J!J,;-, 

36 1,6:-20 1,990 2,455 ~ -i-4CJ.5 !---·--·· -! 01.0 

-t~ l, 640 21 055 2, 4D~ l -l-44. 0 +5~l. 0 

4fi 1.G70 :J,075~ 2.525; !45.o:........ ~,07!;! 2,7GO:-·-G:-.:i· 

54 M~ani .. ~'_~~- .. ~ .. '.~\-~'_~:~.:~~ ::::::::l._:::::: ~-~ .. ~~~-1--~ .. ~~~-~·~:: I 

NOH.MAL 20') EAST'\Y .\ UD. :KOHM.AL 30C IL\.ST,r .uw. 

12 

710 j 92011. 42s I 1,380 - 4.s I i, :i:m' 1,2!10 - 4.o 

! 1, 140 I 1, 7~~ 11, 710 + 1. o 

1

1 ....... f 1, 440 1,ss:; +12.:. 

1~ --······1' 1,64011,s.~ 2,340 +46.5 ....... 
1 
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1 
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0
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3
0
0 

2,81" +82." ........ 
11 

2,050 2,720 +"7.0 
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~: ::::::::i ~:~: i~~~ ~:::~ :~~:~ j::::::::; :::::::1 ~:::~ ::~:~ ~ ~~:~ ! 
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1 

:i. 040 -~~,-- ..... I ... .... 2, aoo , 2, mo -' ~5. o : 
Mean' .....•. ! ........ 

1 
.•....•. ; -;-f16.l : ....... l--·-----1--------,------- -:li.4 j 
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Comparison of changes in the submerged contours around Sandy Hook, &c.-Continned. 
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~i\PPENDIX No. 11. 
HEPOR'l' OF GEOGliAPIIICAL AND IlYDlWGRAPHICAL EXPLORATIONS ON THE COAST OF ALASKA, 

BY W. H. DALL, ASSISTANT IN THE COART St:RVEY. 

SAN FRANCISCO, C.AL., ~'oi·mn/JcJ' 10, 1873. 
SIR: I have the honor of suhmitting the following report of our occupations during the past 

i eason, with accompanying papers. 
"\Ve left San Francisco, Cal., April 28, 1873, on the United States Coast Sur,ey schooner Yukon, 

a.nd arrived at Uualashka, .Aleutian Islands, ~fay 20, 187.3. During the voyage; current arnl tem­
perature observations were kept up, as on previous occasions. vYe remained at Una.Jasbka until 
June 11. This was for the purpose of carefully rating our chronometers. Signals were erected 
and preparations for continuing the survey of Captain's Ilay were made, at such times as the 
weather allowed, until the rating of tlie chronometers was completed.. During this period, 113 
observations for time, 58 ol>ser1ations for latitude, and U6 observations for magnetic dcclina,tion 
were obtained. I have already reported to ·you in regard to observations made in the vicinity of 
Sannakh, including the discovery of a new cod-bank, and the determination of the southern auu 
eastern terminations of the celebrated reefs about Sanuakh. These obsen-atious were taken prior 
to our arrival at Unalashka, and will l>e more fully alluded to hereafter. 

Leaving Uualashka, June 11, we sailed directly for .Attu, the most western island of the chain, 
arriving June 18. Here 216 obser1ations were taken for dip and magnetic declination, and 80 for 
time, latitude, and_ azimuth. 

We sailed hence June 27, and in latitude 520 56' 41" nortll~ and longitude 1n;o 38' 20" east, 
sounded in 1,018 fathoms without reaching any bottom, though all our available line was used. 
The next day, in latitude 520 20' north and longitude i 770 17' 00" east, sounded in 900 fathoms, 
finding the bottom to be composed of that peculiar ooze, full of Forami1vifera belonging to the genus 
Globigerina, and which has been designated by the English investigators as "recent chalk." vVe 
arrived at the harbor of Kyska June 29, and, having determined its suitable character as a landing­
poiut for a cable, proceeded to make a thorough reconnaissance-sur>ey of it. Here we obtained 51 
observations for tides ; 11414 SOJindings over lines twenty-seven miles in extent ; 253 observations 
for horizontal angles; 631 observ-ations for shore-line, covering a.n ext.ent of :fifty-ft ve and one-lialf 
miles; 152 observations for azimuth, time, and latitude ; and 192 for magnetic declination ,md dip. 
Observations were also taken for determining the position of the group known as the Davidoff 
Islands, which are placed about six miles too far north on the charts now in use. We left Kyska 
July 24, and arrived at Constantine Harbor, Amchitka, on the following day. Here we obtained 
96 observations for magnetic declination, and 90 for azimuth, time, and latitude; the weather 
being very unfavorable. 

Sailing hence .August 67 we arrived at Adakh on the 9th, and disco-vered a new harbor in 
the ;Ba.y of Islands, in which we anchored and of wbicli a sketch accompanies this report. Ilere 
we obtained 32 observations for magnetic declination, and 46 for latitude, time, and azimuth, in 
spite of the most discouraging fog and rain. 'Ve then sailed for Atka on the 13th of .August, and 
arrived in Nazan Bay on the 17th. En route we obtained a sound in latitude 520 19' 00" north, 
and longitude 1750 23' west, getting rocky bottom at 700 fathoms. 

At .Atka, the weather did not improve, and we were unable to obtain observations for latitude, 
bnt obtained 48 for azimuth and time and 64 for magnetic declination. Examinations were also 
made of Korovinsky Bay and the solfataras of Boiling Spring voleano. 

We then sailed for the jslands of tho Four Craters. Here, as there are no harbors, we were 
unable to eff'oot a. landing, but obtained sufficient information to show tha.t·they bear no resemblance, 
in position, size, or form, to the group, as represented on the charts in use. We then continued 
on our way, and arrived, August 29, in th~ vicinity of the Bogos1o:ffvolcano1 where again the heavy 
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;;ea inernnted us from landing. \Ve obtained observations, placing the island in .53° 58' 3611 nortlt 
latitude, and lougitude about 1G7° 33' 30" west, agreeiug with LUtke, but differing from all the 
otller bytlrogm1)he1·s by several miles. \Ve obtained soundings on the line of tlHl reported reef 
extending from this islaml to Umnak, and failed to obtain bottom at 800 fathoms ·within a few miles 
of shore, and the non-existence of the reef may be taken as demonstrated. Passing the northwest 
end of U nalashka, we came upon the western end of the great Bering Sea i)latean, with soundings 
in 60 fathoms, graYelly bottom. 'Ve arrived at Unalasbka on the 31st of August. Here we pro­
ceeded to obtain the summer-rates of our chronometers, which bad not done as well as we had 
Loped for. The triangulation of the bay was continued, Uknadok Island completely surveyed, aml 
our azimuth-observatious continued arnl augmented. 

'Ve obtained liere 113 observations for azimuth and time, 128 for magnetic declination, 430 for 
horizontal angles, an<l 183 obserrntions for shore-line extending over fifteen and a half miles. The 
weather prevented our carrying on the soundings as I had hoped to do. 

\'Ve then sailed, September 25, for the Shumagins, but, owing to long-continued gales, did not 
arrive there until the 5tll of October, when we anchored in Humboldt llarbor,surveyed b;y us last J ear, 
and wliich has since become a fav01'ite resort for vessels in this region dnriug bad weather. Here 
bad weather and high winds were almost unremitting, yet we managed to ohtain 185 observations 
for azimuth, time, am! latitude, and 80 for magnetic declination. A genuine cyclone occurred on 
the 12th of' October, dri\'ir~ tile schooner Wm. Irelan ashore on tbe coast of Unga. 'Ve did 
what we could for the sufferers, who called on us for assistance, and brought them down to San 
Francisco. The weatLer offering no hopes of doing more work, we sailed from Ilnmboldt llarhor 
on the 18th of October for San Pranuisco. Au verse winds t1riviug us nearly to the north end of 
Vancouver lslm1d bdore we passed south of the parallel of 50° north, we obtained a calm day, and 
liaving prepared a <1uantity of fine twine for the experiment, we sounded in latitude ,190 24' 01" 
and longitude 13!P 47' west, and with au excellent opportunity, we ran out the whole, 1,GG4 fathoms, -
without obtaining any bottom. "' e reeled in over 400 fathoms; but a whale became entangled in 
the line, and we lost the rest jt1st when we hall a gootl opportunity of recovering tbo whole. The 
weight used was a ten-pouud lead, and the practicahility of usi11g even tliis fine and common nutto­
rial (ortliuary hemp twine) was thornughlydemonstrate<l. \Ve arrived in San Francisco November G. 

During the whole season, current and temperature observations were carrie!l on, and observa­
tions for the Leight of many of the prominent peaks of the islands were obtained. The accom­
panying appendix contains much that I judged best to omit from this portion of the report for 
brevity's sake, with many of the obser\'ations iu tabular· form, and especially a tab1e containing a 
li:st of the various determinations of latitude, time, and magnetic declinu.tion at the places where 
our observations were taken, arranged in chronological order. This is not witlwnt some historical, 
as well as comparative, value. 

The officers of the vessel fultilled their duties with care au<l promptitu<le. )fr. Noyes, as the 
records will attest, has usetl every endeavor to carry out his part of our work with neatness a.nil 
care; and I must especially refor to the energy and interest displayed by 1\Ir. Baker in seizing every 
oppor·tuuity for outaiuing results uuder disadvantageous circumstances, and to the capability he 
Las shown for fol filling the duties of' ltis position. 

I rnmaiu, with great respect, your ohcdient servant, 

Prof. BENJA:IHN PEIJWE, 

WILLIAM H. DALL, 
Aetfog Assistant in the United States Coast 8u>'1Jeg. 

Superintendent of tlic U1iited States Coast Survey. 

ATTU. 

This harbor, which is difficult to enter or to leave except with a perfectly fair wind, is subject 
to tlie effect of the hea•;y swell from northerly gales. It is very well represented on tbe chart pub­
lished from the United States Naval Ilydrographic Office, and constructed by Lieutenant Gibson. 
The position, which bas been given rnry variously by different navigators, agrees in the egg.entials 
with that of Gibson. The azimuth will he found referred to under that head farther on. 
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This harbor was examined with regard to its capabilities as a btnding-place for the cable, bat 
possesses no reoommendations except its geographical position. Tlte entrance is narrow, shoal, 
and rocky, and in tbe winter storms it breaks clear across the mouth of the harbor. 

Inpursuance of your instructions, I examined Sarauna Bay, on the east end of the Jsiaud, and 
found it shoal and rocky, with no protection. Gotzeb Harbor, mentioned by Gibson, is au open 
bay with deep water and rocky bottom; and Massacre Bay is reported to han~ similar character­
istics. \Ve may, therefore, reasonably assume that the island of Attu possesses no facilitiPs for thP 
telegraphic enterprise. 

IlOULDYR. ISLAND. 

Boulllyr possesses no harl>ors or anchorages. Large shoals arc doubtfully reported bctw<'cn 
this island antl Kyslm. We were close to their reported position in hoayy weather, lnit R.lw. no 
breakers.. 

l\:YSKA ISLAND. 

I reported to you last season tbat, from information derived from old naYigators in this regiou, 
I deemed it prolml>le tbat it was more likely than any other to l1arn tbe characteristics rrip1irPtl 
for a landing-place for the cable. I am gfad to be able to state tliat a tilorough examination ha;;; 
entirely confirmell the views I then expressed. 

The harbor of Kyska is a noble bay, perfectly protected from all winds, with good hohling­
ground and a moderate depth of water, which increases Yery gradually seaward. Tho bottom of 
tbe bay is an almost level :floor of sandy mud, and the western shore is an almost coi1tinuous srrnll­
beacb. The position is somewhat farther east and sonth tl:mn that assigned hy Gibson. A tl1or­
ongh reconuaissauce-survey was made of the bay and its approaches. It llas not been preyion>1ly 
visited by a suneying·vessel, so far as I can discover. The entrance is wide enough to enable a 
sailing-vessel to beat in or ont at any time. Tliere are no hicltlen da,ngers, and the depth of wat<>r 
is sufficient for auy vessel. 

From this point, observations were made fi.xiug the position of the Da1'idoff Islanus, which are 
very greatly in error in the charts now iu use, and, as to whick, considerable confusion of names has 
arisen. 

il1CIIITKA. 

Enveloped in fog when we approached it, °\\'e were fortunately obliged to enter Uonstantinc 
Harbor, instead of Kiriloff Harbor, as we intended, the reasons for which will preseutly appRar. 
Constautine Harbor is open to the northeast, but otherwise is an excellent anchorage, as the soutl1-
west winds alone are prevalent daring the summer months. The weather was almost constantly 
foggy, and we experienced the greatest difficulty in obtaining good astronomical observations. 
When obtained and repeated, these showed either that the whole island has been much misplaced 
on the charts, or that its eastern extremity ba.R been erroneously elongated beyond it.s true position. 
The latitude is abOnt the same as that given by most previous hydrographers, but the longitude i~ 
from 16 to 11 miuutes of arc farther west than the charts put it. Our observations were suffic"entlr 
numerous, and agrectl sufficiently among themselves, to place tbis beyond a don ht; and the correct­
ness of our position is probably as great as our instrnments were capal>le of determining. 

When making for Kiriloff Harbor, stated in the United States Naval Directory for Bering Sc.a 
to be" the only place where a vessel can lay to anclior in the islantl ", we could not find it. llence 
I took the large boat from Constantiue Harbor, and proceeded up the coast of Amchitka in search 
of it. We reached the middle cape of the island, about five miles east of Constantine Harbor, with­
out seeing any bay or harbor on our way. We stopped here to take tea and obtain some bearings, 
and on our return I noticed a cross on a bill. Putting in here, we fountl the old Kiriloff village, 
abandoned by the Russians in 1849, and now in ruins, half covered by a luxuriant growth of nettles. 
Our ·astonishment may be imagined when we not only did not find any.such bay as is represente<l 
on the charts, but on sounding found nowhere more than three fathoms of water, while our boat 
f00<1uently touched on hidden rocks, antl the only protection proved to be a narrow space between 
two broken reefs extending northwar~ from the shore, and hot room enougll for a ve88Cl to swing. 

H. Ex. 133-15 
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Only tlrn 1·ery smallest class of ''essels could go in here at all. "The place is un wortlty the name of 
a harbor, all(l the 0111y recommendation I can give is tltat vessels shonltl steadfastly a\'oid going 
near it. It is auout three miles west aud auont one mile north of Co11sbrnti11e lfarbor, aml Hs 
position conseqnently partakes of the corrections to be applied to the former. 

ADAKH. 

This island offering a f;fforaule position for continuing onr observations 011 tlrn dcclilrntion, "\\P 

proceede1l to an anchorage in Oltagakh n~y, which had been reco:nmen1leil to us by one of the 
Hnssian rnlYigators, but, fimling it closCll by a bar with only nine feet of "\\:tter on it, we were 
unable to enter. I took tho boat and proceeded to examine an opening in the land, which had struck 
me as likely to afford shelter when beating into the strait the day before. Ilere I discover11 an 
excellent mwhorage, with good holdiug-ground, and ;;helter behind what proYerl to be au island 
formiug uart of an archipelago, which closes the mouth of a very large and beautiful bay known as 
the Day of Islands. A sketch of the anchorage accompanies this report. 

'l'he topography here is >cry broken, but coYered with a carpet of luxuriant greeu, while the 
m_yri~ul wiuding cltannels between the islands offered great tem1)tations to us to remain and attempt 
a sun·e;r. Ilere we obtained numerous enormous crabs, from which it is possillle that the name of 
tl1c main isla11!1 may lie derived; A dakh signifying a crab in tho Aleutian dialect. The Lay of' 
"'aterfalls near lJy is open to the south, and affords 110 .safe anchorage. 

It may l>c remarkell that tlte Japanese junk whose wreck in 1871 attractctl mnch attention, 
w;1s <a"t asho1·c llerc, and not on tbc north shore of the island, !\S has bcc11 currently i·eported. 

Our positions accor<led tolerably well with tbe charts, on which, ltowevN, tile sltorn-line, liay, 
and islarnls, are very iusufficientiy delineated. 

A.'fKA. 

On onr way to Atkn, we observed that tbo positions of the Yolcanic crater-islands of Kasatoch i 
mHl Koningi do not agree with the positions on Gibson's chart; one or the other befog out in lnti· 
tude a mile or two. 

'l'he l1arlJor of Atka, in Nazan Day, was examined in regard to its capacity for a telegraphic 
Matim1, and the conclusion which I arrive.cl at was unfavorallle, as the bay is full of reefs and rocks 
the bottom irregular, and the harbor but second-rate. Bad weather set in here, and we could outain 
no ouservation~ for latitude, and, with the greatest difficulty, those for azimuth and time. I 
ol>tained a skin-canoe and two natives, and crossed the islaml to Korovinsky Bay for ti.le purpose 
of examining that locality and the deposits of coal said to exist in the vicinity. I found the harbor, 
nearly useless, having silted up within quite a recent period, so that not more than twelve feet can 
be carried oYer the bar at half tide. In the southeast corn<.'r of the ua;y, howeyer, a. good 
harbor existR, well sheltered, and with good holding-ground in nine fathoms. This locality is 
known as Martin's llarbor, haviug first been entered aud subsequently used by Capt. Martin Klin­
kofstrifo1 of the Hussian American Company's service. It is marked as Saml Da.y on some cl1arts. 
Thero arc a number of rocks bare at ordinary tides, oft' shore, in Korovinsky Bay, which are not 011 

ans chart, and whicll might 11ick up a vessel attempting to enter in the night. 
I exmnined the so-called coal-min, an<l found it to consist of fragments of ulack silicided wood, 

irregnlitdy dispersed in the face of a bluff of crumbling sandstone. 
After a fatiguing climb and walk, I reached the celebrated solfataras, or hot springs, of the KJu. 

cheffskaia Volcano. They are about six miles from the coast in a ravine on the side of the volcano. 
'fhe outlets of hot water are quite numerous, bnt no geyser-action was observed. Tiley have a 
temperature of 192° Fahrenheit, and contain lime, s1llphnr, an(l alum; the latter is abnuuantly 
deposited aronnd tlie spriugs, together with a limy earth of very bright red, yellow, and slaty colors. 
The Hnssians had a house, bath-house, &c., here for invalids; but the buildings are ·in ruins. A 
hrowa leathery fucoid grew abundantly in the hot water, and the neighboring vegetation seemed 
little ntiectcd by the steam and hot water at its very roots. Two villages exist on Atka, wlth one 
on the adjacent end of Amlin. These, with that at Attn, are t.hc only villages west of Umnak. 
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A)'lLIA . 

.North of the cast e11tl of this ishuul a higli rock has l>ecn reportctl, while it:-; existl'11<:l' is <lenie<l 
liy others. 'l'he forcmau of the Aleut hunting-party, who arriYcd at ~~tlrn, while"'" \H'l"' them 
from this Yer_v locality, informml ns that there was 110 SUCh rock thel'O, lmt that tlJcre \\'a;-\ a patt'h 
in the loc~tl i ty i 11tlicatetl, with five to ten fa thorns of water on it, ou which, it1 very hea ,-y weather, 
urcakers were visible. Tlie rock may lia n~ sunk or l1een lJroken awa.r since it was originally rPportcd. 

ISLANDS OF TIIE FOUR CUA'l'ERS. 

On reaching this group, we hard!.)· recogni:wtl it, so entirely ditferent are the ishw<ls in po~itit)ll 
and form from anything delineated on the charts. A Yery liea\'Y sea was running·, though tlw 
weather was fiuc, amt it was impossible to effect a landing. There were no appl'ara1wm; of 
an_ytlting like a haruor or anchorage. - \Ve cruised about the h;lauds for so:nc time, seekiu~ a shelter 
or lauding-place, lJut found none. Contrary to the charts, one island, perhaps Chugoala of tl1e 
eadier charts, stands bul11ly to the northwan1 of tlle others, aml is separated from auotlH'r l1y a 
narrow rocky strait. South of tlrnse, se1mr~.teu lly a strait sever~tl miles wide, was a larger 
island, with an almost uubrokeu northerly shore, ending ia a Iuug 11arr0\r point to tlw 1r<;st1rn.n! 
\Ye saw a im111llcr of rocks abo,·o water, lmt uo edtlences of sub:ne1rgell reef!<. Tlte positwu ol' 
the group, as a whole, agrees with the cliarts. 

AGASRAGOii. 

Tllis ishiml, otherwise known as Saint John the Theologian, or Joanna Bogosh),-a in tltL' Hus­
sian language, lias always lleen of peculiar interest. Hising from the sea on St. John's Da~-, 11!1:.!, 
it was sm·n\yetl in some shape uy Sar,ycheff before 1836, and on liis chart is rC'presented as a mile 
and three-quarters long, with several Tocks about it, and numerous soundings, iuclnding a i·eef or 
1mbmerged rocks extending from it to the north end of Umnak. Very conflicti11g statements ha\e 
beeu matle as to its height antl position and as to the existence of the great reef. Liitkc appears to 
luwe been tlic only liytlrographer who has approximated to its true positio11, as will l>e seen by ref 
ercnce to tl10 accompan,ying table of positions. I stated the grounds for my disbelief in the exist­
ence of the reef in my report of last year, antl our olJservations this season completely sustain the 
position I took in regard to it. They also show the gross errors of 8arycheff's chart, a111l img­
gest that the conflicting sttttements referred to, are due to erroneous obsen'ations rather than to 
any gre~tt changes of leYel in tho island itself. The Ship Rock and ouc otlier rock near to it have 
al>out the same relative position and height that are assigned to them lly Saryclwff, and ;\'l•t tile 
alJsolute length of the island does not exceed three-quarters of a mile. Had any snbsi<lenco snili­
cient to produce these differences of size in the main island taken place, one at least of the rocks 
alJove mentioned would have been entirely submerged, and to a considerable depth. Our sonu(lings 
directly on the line of the submerged reef show no bottom at 800 fathoms, aml we were ouly we 
Yented from rnnning out all the line at our disposal lly tlie heavy sea rnnniug at the time. The islantl 
is a sharp, serrated ridge, forming a Yer.r .acute angle, and broken into numerous pi1mades 'towartl 
the top, an<l it would seem impossible to scale it. There is no low land about it, and a 1atuli11g 
cannot be efl'ected except in Yery calm weather. Coutrary to the received opinion, there is uo 
cmter, nor any appearance of a crater. The island is simply a jagged mass of rock upbean\d 
through some channel by volcanic ejection. At the distance from which we saw it, it nppearell ot 
a H.,.bt piukish-gray color, totally dcYoid of yegetation or \"rater, and covereu with myria<ls of llirus. 
'l'lt~~:e are a few breakers off the south end of it, and a. talus, ou wllieli a luu<liug nuder fayornl1\c 
circumstances might I.le effected. A htrge portion of the shore is, liowever, precipitous. 

Ship Rock is a perpendicular square topped pillar, half a mile north aud west of the north 1.m1l 
of the island. 

There is a small rock, also gi,-en in Sarycheff's cliart, half a mile north and east of the island 
which rises only a fow feet above the water; and on all sides (except the west), and especially east.­
southeast of the island, scattereLl breakers were ollsened, extending less than three-qnarterf'. of a 
mile from tlie shore. I•'rom numerous ol>servations, tlle height of the summit appears to be 811 feet. 
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The 110;.;ition is farther to tlw north aud east than any of the charts place it, while none of tlwm 
agree; enm two iu Tebcukoff's atlas differ nearly a mile, one having the reef inuicatcd auu the 
otlier not, though both bear the same uate. 

UN.A.LASIIKA. 

Cl'bc work do11c here chicliy relateu to the determination of the azimuth and the continuation 
of tile triangulation and s111·,·ey of Captain's Bay, commenced in 1871. 

Ulrnadok Islaml was surYeyeu entirely; its po::iitiou fix:ed by triangulation, as were tlle remark­
able Keedle J~ock on the west side of A.maknak, and tlw east and west heatls of Captain's Bay. 
The latter pro\Tetl of more than usnal interest, showing that on chart No. 7 of the Coast Survey 
Atlas of Harbor Charts of Alaska, the east bead is placed fully a mile too far south and west, and 
the west head nearly as much too far north, while a careful examination of the chart itself show:,; 
that in these particulars it does not agree with the obsernttious of P1•ofossor Davidso11's party iu 
18o7, tlwugli evon these fall short of our determinations, mTeu when correcteu for the latest deter. 
mination of the longitude from Sitka. In these respects this chart compares vt.1ry unfavora bl,r with 
that or Kotzelme ( 180!), from which it was principally taken; and that of Kotzebue still remainl:l 
the most accurate delineation of Captain's Bay which has yet been published. 

SANNAKH REEFS. 

Om ohsenations determining a new cod-bank in this vicinity were forwarde ll to you in the 
spring. At tlte same time, we determined the extent above water in an easterly and southerly di rec· 
tion of tl1c nort.lieastern and southern terminations of this formidable congeries of re efs. The posi­
tions gfre nearly the same extent respectively that is gi\'Cn for the entire reef on the old cliart of 
the Hussian aumiralty office, but it is probable that the submerged rocks cxtenu some distance far­
ther, especially to the south. Our position places the group some miles farther sontll and east than 
tha,t of Teuenkoff; and this difference may account for part of the clifterence ascribed to current by 
navigators who have sailed by Tebenkoff's charts. 

POPOFF STRAI'l'. 

OL1r obscn·ations here were limited to those for position aud azimuth, which, on account of bad 
weather, we could not obtain last season. We wern also enabled to correcb an error iu t!Jc position 
of one of the small islands in the strait to the south of our surve;y. 

'Ve have beeu informed most positively that rocks above water exist to the south and west of 
Simeonoff Island, as was stated on similar authority in my last report; but the bacl weather pre· 
nmted ns from verifying this statement. 

Humboltlt Harbor, since our survey, has been greatly frequented by vessels, aud I am cont.in. 
milly aJlplied to for tracings of our manuscript chart of the strait and the Shurnagin group, which 
reqnests, from obetlience to the rules of the Survey, I have been reluctantly obliged to refuse. 

CURRENT·OBSERV.ATIONS. 

Our current-o!Jservations were continuously carried 011 as usual. The o\<~ercast weather, l.tow­
onir, prm'ented mau,y observations of position on the return voyage, and heuce the observations on 
that trip are very limited. Our up-voyage observations confirmed those of previous ~·ea.rs; lmt t!Je 
rate of the currents ·was manifestly interfered with by the strong,aud constant westerly wintls. 

In Bering Sea, uotwitllstanding constant obsen'ations, I .find nothing to modify my remarks 
iu last year's report. 

Tb.e arctic character of the fauna in the western islands, and the cowparatiwly 10\v tempera­
ture of the sea-water, would lead to the inference that that portion of the Kuro-siwo wL.icb enters 
Berillg Sea is comparatively cbilleu, or else of little importance eornparecl with the Arctic or Kam­
diatka current. 

We have definitely settled that the tide entering Bering Sea from the Pacific is invariably 
propagated from the east toward the west; that no effiux: of importance takes pla-ce with the fall 
of the tide; aml that the latter retains its compound and irregular character throughout the isla.uds. 
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.AZDIU'l'HS. 

Perhaps the most interesting feature ot our work tllis ;rear has been the determining of tht• 
magnetic declination at stations, at nearly equal intervals from eacl1 othei·, from the Shmuagius 
to the western end of tLe islands. OJ course, from the great leugtll of time wliieL La,; elapse1l 
since observations of this nature were taken in the islands to tLe west\..,,.anl, no clew is alfortlcd as to 
wltethcr the declination Las been increasing or decreasiug during that period) or any particular 
portion of it; or tLe rate at wllicb tLe changes liaYe occurred. From tlie ohservatious of Professor 
Davidson's party in 1867, Kaelin in lSG!J, and ours, this season, at Unalashka, it seems likely that 
at present the declination is decreasing iu its amount of easting-. This is rendered still more prob­
able uy the detection at the Presidio station, Sau Francisco, of a similar change, Yery recently. 

At Unalashka, our obse1Tatio11s were repeated until we became satisfied that they contaiuetl 
·only such an amount of error as might reasonably be referred to the charnctor of the instruments usetl. 

The main result bas been to show a decrease of tLe easterls Yariation at all stations where 
observations have been taken, wllcu our results were compared \Yith tLosc heretofore published. 
H,t>jecting such changes as are e\·ideutly due to tlieory, unsupported by observations on rcconl 
(and such occL1r in some of the cl!arts examined), the diminution is about as follows: 

i . i Dato of old I . 
I Station. ! necrcai::;c. 

I Attn ~~~ -----~~~-~~j-o_h_sc_r_v_:~-:-5n_ .. --2-1-5.-5-

J\._yska .......................... -! 1349 1 

Arnchitlrn _____ .............. . 

Ad"kh ·-···--··-···-······· 
Atka. .. ·-···- .. ·-···-······· 

' l.'.nalasbka ·--··-·· ........ . 
l'opoJ!' Strait ............... : 

184!)! 

1255 

1.:':'15 

1~67 

1849 

2 53. t! 

G 11. 5 

2 o~. o 
0 0:1.0 

0 47. (; 

1 3(). 0 

I 

'l'he largest gap is between Unalasl!ka and .Atka, which we had hoped to fill at the Four Cm· 
tors, lint were prevented by causes previously mentioned. 

In the following chronological table of positions, under the head of "Authorits '',our rc~mlt:s are 
tabulated against the name of the scl10oner "Yukon", on which the work was done. 

POSI'rIONS AND M.A.GNETlU DEULINATIONS, ALEUTIAN ISLANDS, A. T. 
1.-AstrQnoniical Station, CltichagojT Harbor. Attu Island. 

Authority. 

----------I
, Date.1

1 

Where ree-0r1leol. Latitude, I Lon:;:itudc. I Vnriatio-~~;ll~--~~~~a~::, -
_ ! ccnnpas.s. 

8.arych e tf ..................... 1826 Chart::N"o.113 ·······--··--··-··/' 5:J 58 3tl lo3 ~'6 ~O E.! N~t~,:~n ... / °Vl'TY impcrfl'd eliart. 
lt11ssia.nllydrogmphicOJlicc. 1848 ChartNo.7 ·-··--··--··--··-·· ::>8 20 2;; 00 E.1 10 •13 00 E. 
Tebcnkoff_ .• _ •.• -----······-· 1849 ChartNo.XXX ........ ___ ... ., oil oo 31 38 1d 11 30 oo E. 

United Stat.is Naval U_ydro- 1855 CJuntNo.5'- ···--··--···-····/! fi:\ 4:> 12 42 E.,
1
! W 00 00 E. H,1

8

•

0

dnro.graph:-; I>)· LicutGil1 
graphic Ofliee. , 

Etolin i Uni.teed States Coast SnrYry 5-0 OG :':!3 80 E.J ~ot giTcu ... 

United·~:~~~~~~~-~1~~e~::11~69 A~:::~~:~~~~r (;harm .... _.. 5Hi j' 12 4:l E.! 11 00 00 K T:tk<•n in part frnm Gil•sou 

·_· _v_u_ko_a_'_' -_·_·-_-_· ·_-_· -_·-_·_·_--_· _· ._.1c...1_s_n _ __,__·_--_·_· -_-_· _· -_-._._-·_·_· -_-.~~--._._I _ 55 57. ~3--12 2~. 2 E.! -~~~~---·----· 
2.-Astronomiml Statlon, Iiyska Hctrl1or, I(y.~ka Island. 

i ~ 1° 00 11-7 4tl 00 E I N t . I S..rycheJf_. __________ ........ 11826 ChartNo.IB ....... -- .. ·-··-·· 5~ ~ • ·1 • o given ... ! 
Rn11J1ianIIydrogmphieOfiice.'[1848 ChartNo.7 .••. _ ••. ·-···-···-· 0420 40~ E.::1aooooE.'I 
Teoonkoff •• -·-·--·····--····· ltl49 ChnrtNo.XXIX .... -···- .. _, 04 20 41 40 E.jl 14 on oo E. 

Iageatrom ··--·-·-·--···----·! ! United States Coast Snrvoy 

I 
Report for 1867. 03 00 4-0 30 E.I "'ot ~ivcn .. -

United Sates Narnl Hydro- 1855 ChartNo.55 .•. --···-··-····-· oo 10 27 oo E., 113 00 00 E. 

_"_f"_u_~_h_ro_,,_~-~-~----··_·-_-_· _··_··_-_·-_-.'-I _1873_._..!_· -_-_· ·_-_· ._. _· ._. _ .. _-_· ._. _· ._. _· -.,..· _· ._. -: .. _. -....,·'---::5_1_5:-8-5-::9-:. 1--:1-::-:-29--:4-:6-. 3_E_.:-l-:1:-1_0-:~:-Q-:.7_E_· _· ~------------ __ 
*Where a.ninierrogatlon-point prccodes a gh·on yariation, the latter is obtained by intel'polutiou between the most adjacent \•ariations 

gi vea on the chart referrei to. 
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l'OSITlONS AND l\IAGNETlC DECLINATIONS, &c.-Uontinued. 

3.-l'ciik rif lro1t Island == Chug1tl of the R1lssian lly1lrographic and Da.vidojf" Island of 81u·ycf1e:ff''s 
chart of 1826. 

-----------!--,, - --------- -----i-L--'t_l _)' -V-ar-ia-ti-ou_o_t....,1-------· 

A ut!Jority. : Date. Where recor<kd. Latitude. ougi n< c. Remarks. I I _____ . _____ ! compass. 

s=·:lmfl-.-•• -.-.• -.-.-.-.. -.-.. -.-.-.. -.-.-.,11s21; ,-C-'l_m_r_t_1'\_'o-.-l8-.-.• -.-.. ---.-•. -.-.-•. -.-.-.. •· 5~ ;5 ~~ 1

1
1~8 ;l ~~ E.1 N~n~i:;~·ou . 1 

HussianliyJrvgraphicOfficL··_! lr<4t-i: Chn.rtNo.7 .----------·····--· 5::! 06 00 ~O OU E., '!1:3 20 00 E. 

Tet.011lrntf .................... /lB4!l:ChartXo.XXIX .............. 515730 2:$00 E.I 140000E. 

Kliulwfatrom ................ 1 j rnitod States Coast Survey 5158 00 23 00 E. None given. 

. . i Report for l i:'GT. i I 
Huss:ian a,utlwnties ........... 

1

' 1 D1Jit-ed St.at•~s JJytlrograpbil' 5~ 06 40 I 02 20 E.

1

? 13 3-0 00 E. 
1 Chart No. 5.). 

I 
,, \.·ukon"--··--······--···--·' 1137~1 ]····-······ ... ··········-······ 52 0-213 ( NotolJta.inod/ ?8 00 00 E-1 ApfJC'(lximatt~ from <·a~t <>-ii<l 

I I .1 I of i•land. 
~ . I 

-!.-.:LMronomical station, Constantine Harbor, .tlmcltitka Island. 
~--··--·--- I i NotgiYcn ... I SarJChc!T .................... Jc!::W Cllart No. J<j ·············-·-·· 51 33 30 1179 33 (10 E.I 

l~ussia.u Ilydro~ra11hfr. ()tlice.:' l~·Jr-1 Chart Nu. 7 .------------·----- 2.5 -40 

I 
:!S 20 :i-;. 

I 
HfJOOOE.. 

l'\:linkofatront ................. 1,~9 Chart No. XXIX .............. 2:! 57 22 00 :E.' 14 00 00 E. 
li.liukof&trom - ............... : C11itc1l States Coast Sun·cy 24 00 I 2.J 00 E.: Not~iYCIL.-

! ltcpoc t for 11:67. I 
E.1 ' 

I 
l~ llitt_~t1 8tal~'ti II.n1rograr1liie 

I 
1835 Cllart No. 55 .................... , 25 00 22 00 H 15 00 E. 

Office. i 
E.I Tchenkolf ....•..••........... l"G9 Uniteil States Coast Snt\"ey I ~ 5'1 

I 
23 00 13 30 00 E. 

! Atlas of Harhor Charts. I 12 12. 2 E.1 ·· ):~nko11··---·--·--· .....•.... 187:} .. .............................. , 23 3~. 0 7 15 33 E.j 

-- .. --------·· 
5.-Kirilo.ff" Harbor, Amcldtka Island. 

-----~·----

~.::J~::;~~=~~-~-~~~ 182r. I Chart No. lB ................ .. 
Ruaeian 1I.)·drogra1;bic Oflice.11848 Cbal't No. 7 . --·. ··----. __ .... . 
'feueukotr .................... f 184U ChartNo.x::ux ...•••.•....•. 
J11~ostrom ................... , 1 l.Tnited States Const Suryey 

Report for 11367. 

E., Not giYcn ... 31 37 00 lrni Jo oo Approximate. 

25 50 ! 10 00 

~:1 ~:: ~~ :: '%'/ 00 I 19 00 

3G 00 19 00 E.i Nl)t gi~·en ... 

Uuite1l Ht.al<'• Nam! Hydro. i 18:>C> Chart No.5o ................. . 

p·a1>hic Otliec. I 
lfuitt~t1 States Coast SttrY(\\'.. 18fif) A.Uo.s of llal'bOr- Charts .. - ... . 
•• Yukou" •.••••••••••.•••.••. 11873 .............................. .. 

2;) 30 13 00 E. ?14 15 00 E. 

27 00 20 00 E. 13 30 00 H. 

21 30 06 00 :E. !71500E. AJJJJl'OXlllla.tc. 

6.-Astronomical Mation, Bay of L~lmids, Ad<ikh Island. 

~~~ychetf .................... / 1826 
ltu ... ia11 Uydrograpliic Ollicc. I 1848 

Chart No. Ii> ............. ·····I 
Chart No. 7 ................. .. 

ruitcd Statoa NaYal Ilytlro- 1~55 

Chart No. XXVIII ............ 1 
Cb art No. 8 .................. -1 

51 52 00 

46 20 

49 3.) 

48 40 

ITG 3-~ 00 

37 00 

55 00 

46 on 

'\.V. :Notgiv6n ... , Approximate only. 
W ..... do .....•. 

W. 15 31)00 E. 

w. 16 00 00 E. I 

i 

'1'.~bcokotf ................... · 11849 
µ;-rnphfo Otl:ice. 

•[Tnit<Jtl s:.nroa Coast Sun·ey .. 

1

18:9 

·Yukon ··,·················· 18.3 

Atlas of IIarbor (Jl!arts ....... i Not g:h·en .•. Not glven ... 
................................ 1 51 49 15. 6 176 SI 58. 2W. 

15 00 00 E. I Atllay<>f\V11bcrfallB, near b.v 
13 :;z 03 E. 

I 

7.-A.stronom-ical station in the vUlage at ]{azctn Bay, A.tka Island. 

l"arycl1eff ................... . 

Uussiau Jlydro~aphic Otlice_ 
Tebenkofi' .•••••..•..••..••.. 
Salaruatoff .................. . 

Unit<!d States :Ka\'al liydr0-

gmpbic Office. 
'lnit.e<l St.ates C<>ast Survey .. 
"Yukon·· •••••••.••..•••••••. 

1826 I Chart No. 19 ................. _I 

lilt8 I Cliart No. H ............ _ ....•. 
1849 Chart No. x:xvn ........... .. 

! I Unit-0d Stat.ea Coast Sur.-oy 
R~port for le-07. 

1855 , 01art No. 8 ................. . 

:: I ~'.'::'. '.'.."'.'.':'.'. c~_':'."._: ::: 

52 14 30 

11 30 

10 27* 
10 27• 

10 35 

10 35• 

Not obtained 

174 01 30 w. Notgiven .•. 
173 59 00 w. rn 21 00 E.t 

*174 01 00 w. 17 00 00 E. 

*174 01 00 w. Not given ... 

174 JI 15 w. 17 00 00 E. 

•174 11 15 w. 16 00 00 E. 

174 14 57, llW. 16 57 llJ E. 

• In thesll """""• 3" of la.ti tu de ha Ye lnlen deducted, and 30" of longitudo adde<l, for reduct.ion to station from the anchvrag<>. tl830.. 
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POSITIONS AKD MAGNETIC DECLINATIONS, &c.-Couti11ued. 

8.-I'cak of Agdshagok, Jodnna Bogosl6va, or the 1'olcanic Island of /Saint John tl1c 1'/ieologian. 

Ant11ority. I Date. I Where rccordm1. I Latitmk. 

Sar;chcff .................... / 182G I Chart No. 19 ................. . 

Liitkf> ...••...........•...... 118:!6' Voy.Scniaz. par.:Xaut.,p.302. 
VasiHefT . ____________ .••.••. f 1848 Chart No. B ..••.•••....• .' •.••. 

Tebeukoif .................... 11849 Chart No. XXYI. ............ . 

~ebe~k~ff .................... 11849 Chart :-<o. XXV ······:·· .. ·•· 
lucn1tzm .................... ! 18691 Umtcd States l:oast snn•ey 

Re1)ort for 188-7. 

"Yukon" -- ~ .................. ·' 1873 .•.•...•...•....•..•............ 

53 ~j 00 

58 00 

;)(j "10 

51 35 

:>l 00 

52 00 

58 3li 

Long-itullc. 
Variation of 

compass. 

1U7 50 00 

I 
0 ' " 

I 
I 
I 

51j 30 

:l'.l co 
311 ;j() 

311 (JO 

33 30 

w ........ 

w. ,,., 

! 

\I,! .......... . 

\\'. 

\I. 

:-ikrtcli of islnrn\ rn:i J,r .... 11•11s.rt li 

1; 11iilt';.; 

]_,ength not OY<'l' } of a mile. 

<J.-Points in Captain's Bay, Unalasltka Isl1ind. United States Coast Surrey astronomical 11tation, 18G'i', 
Ulakhta Rpit. 

I 
Sarycheft' .................... ! 1792 

SarycheJf .................... i 182Ci 

Russian llscfrogrn:phic Office. r 1848 

Uniteil States Coast Snrvey I 18€7 

parties. I 
.T~ui~ml Stah~s Coost SurvPy .• lM~~) 
l\.:t1hn ........................ 11-ldl 

U1>itc<I St:ttes Coast Sur\'ey .. 11870 
I 

"Yukoa" .................... 1873 

Old chart ..................... 1 ............ r..... .... .... ... 1!I 00 00 E. 
Chart No. 19 .•.............••. 

1

1 53 ~-1 ~O i11ifi :u :·m \v·. NotgiYnL. 
Chart Xo. 8....... ............ 53 40 / ~4 00 ,,._ 1!l .10 :ia 1'. 

Uuitcll State.a C<las1 SnrvPy 

1 

5:3 58 I 27 52 ''· 
1 

47 24 I~. 

Report for 1867. i I 
.Atla., Ilarbor Clmrt.s~--- ..... ····5·3··"-·"_·_a __ ;,: ___ z,._:_:11_ .. _"'_ '°.'-. [I 

4
4_'., 

00
00 ll~· 

~[annacript clmrt. ___ ..... __ .. . 

Omce ..•...••..••..•...•...•.. ~:3~G.51 3021 \Y. ~ot~neu ... 

................................... --····--····/ ................. IM 5!1 44 E. 

Correcktl from imp1·0\·p1l ~it 

ka position ur l:-'(i!l. 

ro~Hion of )!"fi7 f'OTrCdP-11 

ad(ipt~·a a~ a lmsis for :1 ll 
our worl.-. I _______________ ...:_ __________________ '---------------- ---------·-· 

10.-Church in the middle of Iliuliuk rillaoe. 

Kotzebue .• - ..•.••..••. - .•••. 
1 1sn• 1' xv I ,:1~,", 43 00 ~,_I I . ~ Saryd1cJTAtlMNo."~ ...... 153"500 '"' ,. W2400Ri 

~~}•;:::~~~;~~·~:~~~-~~~~:~;~~ ~::~ ~:~:dK~~~~vc~~s·t··~:1~~:~;· ~~ ~ ,I[ ~ ~ ~~-- ~~ ~~ ~ :: i 
Itoport for 1867, 

United States Coast SnrV<':Y·· 1869 Ofil-cc .••..•. ............... ....... 52 3i. 5 31 J;J W. Not giYeu. Corrected from im111·oyetl S.it 
ka po~ition. 

Not given. Sun-t.lialjust 11orth()fcliurel1 UnltOO State& Naval .Eclipse 186!1 I' Supplementary l:eport ....... 
Ex:podit.iou. I 

r ' 1871 l 
52 3~ 

52 37. 7 :n 3ti \V. 18 !i!I 4-l E. United States Coast Survey .i 187'2 / L " z Com" 
parties. . [ / 1

873 
J · ~- · "· · ·· · .. · .. · · · · 

~----~~-~~-----~ 

Unirod States Const Sarvey •. 1867 

Uuited States Coa.st Survey .. 1869 

United States Coast Survey .. 1869 

uYukon" ............................ 1873 

11.-Cascade near Cape Cltcciful. 

United States Coast Survey 53 58 58 

Report for 1"67. 

Olfico ......................... 58 56. 5 

Harbor Charts, No. 7 ..... _ .... 58 5ti . .) 

............................................ 58 36 

11G6 3::? 47 

3.J Hi 

35 3;1 

35 18 

W. . ...•..•....•. : l "ncorrectetl for 186~) ofowr 

I I rntion•. 

W. i· ..... ···---·· 1 Correctetl a• lx'foro. 
"\"\:. j .. _ -_ .. _ ... __ . CorrPct~on aUO\~·od fo:: 
\"\. ;······ .••..••. , Approx1ruatPtl 1r0m J..,aler Ii:. 

J by tho chart. 

' ~~-~~-~~---~'-----~-~-~--~--~~---~~-------

~nitc<l States C<>ast Survey .. ! 1867 

!Jolted Stat-Os COllBt Survey.. 1869 

United States Coast Snrvey.. 1869 
0 Yukon n .............. ···,: •• • ••• 1873 

12.-Cape Il.alekhta. 
I 

United States Con ... ~t SnTVoy J 54 00 12 
lloport for 18(;7. 

1 

l~fi 20 13 

Office ......................... 

1

54 GO 10. l\ 22 42 

22 55 

22 02 

w.I ............. . 
w. ........ ......... 

w. ....... ·-·· ·--· 
w. ··--·· ~ ........... 

17ncorrected. 

Corr('cted for l86D Sitka ob­

servations. 
Corroot ion nJlowt•tl for. 
Approximated fr0111 Jlri<'~f. 

!tock. 
.~~~~.~-~~~~~,-~~--~::::::::::/ ~~ ~ ~--~ 

~~~~~-~~~~~--'--~~~---''----~~~~~~---
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POSITIONS AND MAGNETIC DECLINATIONS, &c.-Cont.inued. 

13.-Additional points detenni11cd by tlic party on the 11 fiikon." 

I~ocalit~·. JI I~ntitmle. Longiirnl,~. 1-trmmrks. 

----------i--
Jlriest T:.ock ............................................................................. [ 
Nf~edle ltoch ................................................................... - . ·) 

Eider~' 11orthrrn bluffoflg;ognak Poinl. .•...•................•.•........ I 
North cntl of Ilog 18laut! ............................................ ------·! 

54 oo 3ti. r, 
03 5G 33. 5 

!17 ;)1. 2 

16f; 22 03. 0 w. 
31H.2,V. 

35 02.4 w. 
33 "'" w. I 

---- ------------- -----------·-------~-----------

14.-Samwkh Rc1fs (our ovscrrntions refotc only to that portion of the reefs visibfo abo'Vc 1mtcr /01· 
jii'c miles). 

Authority. :Date. 
! 

I J,"titmle. 

I ! o 
J~uRsian IT~;dro~a11hic Oflice. 'i 104~ Chart Nu. r- . _ •• __ •.•• _ •• ____ .-I :"i-t 15 20 

! ! I 
• j .' ! I , 

Trbrnkotr .................... 184!•, Cliart Xo. XXV .............. , 

••Yukon''_. __ . ___ . ___ . --- . -- . 187:~ ; . -- ...• - - ...•.. ·•••· ···- ·· · --- · · 1 
21 20 

lf; 00 

I I,ongitndo. I 'Variation <>f I 
1 

eorupass. 

I o 

lllti~ :~ ~; 20 00 

! 
W.1 ···--- ....... 

I 
;:1:::::::::::::: 

H.nruarks. 

I~atitnd.n of Rnnt.11 cmll antl 
lonp;itu!lo of northoa.st cml 

of reefs rcfetTB(l to. 

Rocks aho\"e water 011ly. 

l;'.i.-.iVew coll-bank near the Smmrrkli Beefs. 

i -
;101 !H 56 

---~---~-~ 

w.1 .............. [ 
16.-A.stronvmical stltiion, Sandpoint 6, l'o1rn.tf' ""?trait, Shmnagin Islands. 

l~u•sian H:;-<lr~grnphi-0 Ollice.; 1848 I Clrnrt No. 8 ................... \ 5:; l!l 40 
'l'el><mkoff ................... , 184!1 ChartNo.XXIV .............. I 10 00 

,I~:::::tl,t ::: ·::-. :: : :: :::::· i :8~: ~~~"-~·~~i-pt l~e~>:J~t- ~~d:.7.1_-_2. 1 ::: ::: : 

IN 
\ 

Tltermometer. 

IGO ~7 3~ \V. 

32 00 w. 
33 {)0 w. 

31 14.1 w. 

19 00 00 E. ) 

220000E.I 

Noncobtaiu'd1 Observations vcr.v unsatis­
factory. 

20 ;;m m. 7 IJcttor (hut D<Jt A 1) o!t.qcryn,, 

tfons. 

Jllcan of obscr·1;ations for 1873. 

----- ----- --- ------- --------_-1-~1---~--,---11 _____ i-11_1 _______ ] - {--•. -i-t 
t-1;;1~ 5<. ,.,, ;is"' t:I"' ',s el'E ~1:-elh ~sf~~ .s] .g :s '""' ,;:::;. I:':'! ..., I,-. c:! ~ t.:i ..- :::S ~ ~· - -

:~I~ ~ ~I~ ~ ~ I ~ ~ ~ H ~I~ 
------~------------------ --o-,--n- --o- --n--l--o- --o- --o- --0- --0- --0- --o- --0- --0-1--,-: 

:\loruini!;obsorvat10ns .......................... '26.313212:!6 27.3132.2 :15.1 42.9 36.7[46.7 a0.5 47.2 48.1 42.8, 37.9 

~oon_olis<'r..-ntion~ .. ---. ....... ... .. .. . ... . .. . .... .. 29. ~ I ~5. 9 30.: 31. 91 ~9- 2 43. 9 50. 4 44. 5 ' 53. 4 55.1 5~. 2 53. 6 4~ 1 / 43. ~ 
lwcmngobs<rYabtrns .............................. 2C.v 31 f 23.v 27 j .ll.6 38.2 47.8 39.2 50.7 52.6 49.8 51.0 4a.l I 39.7 

:l\laximnm obscr.-.,d ................................ ! 45 I 47 ; 52 62 I 54 157 7l 71 o7 64 53 67 60 I it 
llfi11imum ob•<rYcd................... ............. 13 i H 111 11 ) rn 2~ 38 19 43 45 42 42 33 11 

ltm1gc ........................................... 32 133 141 .J1 135 ,519 33 52 24 19 16 25 Zl 60 

lVcather. 

1
19 I 

--,---.-------------------· 
Snow~· days ........................................ j 13 13 23 13 8 0 

I 
21 0 0 0 (J 2 7:2 

Voggy or rain:-t daJa ....................... ·~· \ 
1 5 0 I 6 2 14 17 25 20 11 56 8 87 ..... ······l 

~.~;:l~~z~~~~:::::: :::: ::: : :~:: :: :: :: : : ::: : ::: ::: I_'.~~_. 5 
4 f 2a 

13 

f 

13 10 36 3 7 16 26 4 QI 

~ 3 G 12 3 4 3 10 4 36 --~---L-~-- .. -~~--- ... ---1 IG 9 15 15 10 15 40 w 
. ! __ :__ 

' * '.Io 21st, inclush·o. 
f \Ve arrived l\t tl1e Afotrtia.n faln.nds lf.ny Q()r the M!COhl or working~days beginning thon. Previous mcte_,oroJogica.l Obsc:rvAtionB a.re dno 

to the Jie-v. InnOC-OntiU!i Shaycshnikotr. Ili~ hours uf ob~t\rnt.t.iou woro al~ut 7 rt. m .• nooni rmd 8 p; m. Ours were e.vt'ry fuur hours at s-ea
1 

and GR. m. Rlld p. tu., nud noon, when in port. 
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Surface nf sea-irater. 
1873. 

May." June. July. 

------------------------- , ____ _ 
' 

§f:~0'.·~·································1 I 
38.8 

43 

36 

42. 2 

4K 

39 

9 

42.2 

46 

41 

August. 

4G. 3 

51 

42 

9 

8ea-water five fathoms below surface. 
[Observations made in port. only.] 

Septeru!Jcr.\ 

- I 
0 

46. 5 

48 

44 

4 

i -----------
Moan temperatnre ..................................... I 40.9 41.1 42.2 43. 8 44. 3 

Maximum ............................................ .! 
M". I 

lt::~:~~: :~~ ·. ~~:~ :~:: ~ ~: ~ :: ::: ~ ~ :~ ~ ~~: ~: ::~::~ ~~~: ~~ :~ ! 

Mean of a. m. observations. _______ .. _________ ._ .. _____ _ 

Mean of noon obscrYations ........................... . 
Mean of p. m. observations ...... ---- .................. . 
Maximum ................ ___ ....... _. _ ... _ ........... . 
J\Ii11imt1m . .... ____ . ___ .............................. __ ._ 

R.unA"e .•...••.••..•••••.......•...•.•••..••.•.•....•••. 

42 

40 
45 

38 

7 

Barometer. 
lncJieg. 

30. 149 

30. 163 

30.176 

30. 48 

29. 62 

0. 86 

Inches. 
30. 056 

30. 070 

30. 060 

30. 40 

29. 48 
(), 92 

*From the lfith to the 31st of May. 

43 45 15 

41 42 H 
3 

Inches. / Inches. J In€he,s. 
' :10.11s I 30.182 ! 29. 751 

30. 12J i 30.17'? ! ~m. 72-1 
I 

30.101 I 30. lGG 
j 

29. 733 
I 

30. 59 I 30.55 30. 30 

29.51 I 2'.-1. ;xs l 
28. 58 

1. 08 I I. 00 j 1. 72 

t Io l!lst, inclusive. 

121 

Octo!Jer. t 
·whole 
Jleriotl. 

-----

47. 3 4:!.9 

49 51 
45 36 

15 

----
47. 1 43.2 

48 48 

46. 5 38 

1. 5 10 
---~--··----

Jnchca. j Intlies. 
29 . .52() I 29.!162 

29. 548 I 29. 966 

29. 549 I 29. 964 

30. 43 30.59 

28. 68 I 28. 58 

1. :.~ 2. 01 

Oun·ent-obser-Mtions made on board tlte Fnited States Goa.st Suri•ey schooner "l"ukon" during the 
'/Joyage from San Francisco, Cal., to Unalasllka, A. T., in May, 1873. 

124 

120 

141 

99 

132 

169 

7 196 

8 159 

109 

107 

138 

1!>1 

H. Ex. 133-16 
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Heights of mountain.~, detp,rmilleii ln 1873 by triangulation, and by se:l'tant altit1ides. 

(UNITED STATES COAST SURVEY SCHOONER "Yl.'KON"). 

Peak of Bould;yr ........ _ .............................. _ • . . . . . . . . . . . . . . ..........•.. 
North peak of Kyska . __ ... . _ .. _ ... _ .. ____ .... _. __ . _ . _ ................. _ ......... . 
Iron Island, or Ohugul ......... _ ........ __ ..... _ ..... __ ....... _ ...... ___ ......... _ .. . 
Gareloi, highest north peak .. _. __ . _ .... _ ............. _ ...............•................ 
Tanaga, highest north peak . . . . . . . . . . . . . . . . . . . ... __ ... _ ............ _ .... __ ........ . 
Adakh, highest north peak ..................... _ ........................... _ .....•... 
Atka, highest northeast peak .. _._ .................. _ ................................ . 
V sevirloff Yo lea no, Um nak .... __ .... __ ... __ .. __ . _ . _ ..... __ . . . . . . . ..........•........ 
Bogoslo:ff, >olcanic Island . . . .... _ ....... _ .. _ .. _ .. _ .. __ ........ _ . _ ......... __ ... _ .. . 
Akutan Volcano, highest point, edge of crater .. _ .......... _ .. _ . _ .. . . . .....•......•.... 
Avatanak Island, highest peak ...... _... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .. . 
Shisbaldin Volcano .... _ .....................•. _ .... _ .............................. . 

Feet. 
1,145 
4,085 
3,109 
l:i,334 
7,1(}8 
5,678 
4,988 

• 8,868 
844 

3,888 
1,207 
8,G83 

•The heights rnarlrn<l with m1 asterisk 11epeuc1 for their 11ccuracy UJ>On the position of the peak on the charts, 
which has lweu talrnn as the true one. Gareloi, from the United States Exploring Expedition of Ringgold and Rogers, 
and Vsevidoff from Tebenkoff. Neither of them had previously been measured, but Gareloi has been supposed to be 
much higher, and Vseviuoff lower than our results show. My own opinion ig tlmt the heights are not far from the 
trutb. 
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A J> PEND IX No. 1 2. 

MEASl'REMENT OF A PRIMARY BASE-LINE ON PEACH-TREE RIDGE, NEAR ATLANTA, GEORGIA, 1X t8i2 
AND 1873, BY C. 0. BOUTELLE, ASSISTANT.-COMPUTED A~D HEPORTED BY CHARLEB A. SCHOTT 
ASSISTANT. ' 

.A reconnaissance for the location of a primary base-line in Georgia or South Carolina, for 
the principal triangulation rnnning along the Blue Ridge, was made in January, 1872, by Assistant 
J. A. Sullivan, under the direction of Assistant C. 0. Boutelle, and resulted in the selection of a 
site on Peach-Tree Ridge, in De Kalb and Gwinnett Counties, Georgia, about fifteen miles northeast 
of .Atlanta,, Ga. The summit of the ridge is narrow and crooked; on it a line of about 5.8 miles in 
length was found within practicable grades and suitable terminal points for connection with tbe 
primary triangulation. The maximum slope for measure was fixed at abont 40, being 10 greater 
than bad ever been attempted before, yet. within the proper limits the apparatus wouhl bear. After 
inspection and approval by the Superintendent, the site was adopted, and subsequently measured 
three times. Ne::ir the southern end is a deep but narrow ravin<', which the line had to cross on a 
grade about 6 meters above ground. Everywhere else the grades were within 3 meters of the sur­
face. The ground consists of loam and clay; about 70 per cent. of the line lay in woodland. The 
gulch near the south end was crossed on trestle-work, consisting of two separate strnctures, e~tch 
solidly braced with uprights covered by capsills, resting on which were string-pieces and sleepers 
for, the floors. The whole was 4! meters wide, and built on a descending slope of 30 35'; it proved 
aoundantly stable. The measure was secured at each point of stoppage by a transfer to firm 
ground, for which purpose a portable transit was set up perpendicular to the line of the base. 
About 7~ meters off the line, a needle-drill-bole was made in a copper tack, placed vertically under 
the end of the agate of the tube. Hollows were crossed with the tubes high on the trestles, crests 
with the tubes low, for the purpose of diminishing the slope. A station in aud near the middle of 
tLe base was occupied for astronomical latitude and azimuth. It is in approximate latitude 33° 
54'.4, in approximate longitude 840 lW.6 west of Greenwich, an(l the azimuth of the southwest end 
of the base is about 520 8'. The approximate elevation above the sea-level is 330 meters. It is 
the seventh line measured with the primary apparatus. The southwest and the northeast ends of the 
base are each marked by a granite monument, with an upper and lowe1· drill.hole mark in copper 
bolts. Each monument is surrounded by four side-monuments'.: two in the line of the base and two 
at right angles to it. There are in the line of tbe base five smaller granite posts, like those sur­
rounding the terminal monuments; they were intended to take the place of the usual (->o-called) 
mile-stones in the older base-lines; these are placed in suitable positions on crests of ridges; 
they have a copper bolt with drill-hole, and are respectively distant from the southwest terminus 
273, 547, 753 (middle base), 9i8, and 1276 tubes, each ot' nea.dy 6 meters. The whole number of 
tubes of the measure is 1558. 

The first and second measures being performed in opposit.e directions, it was expected that any 
effect in the resulting length due to difference of slope would become apparent. Tltese measures 
were made in fall and winter: the first between November 8, 1872, and December 5, 1872; the sec­
ond between December 5, 1872, and January 9, 1873. But the third measure was made in summ.er, 
hetween July 31

1 
1873, and August 21, 1873, in order to test to the utmost the quality of the tubes 

respecting their compensation for different temperatures and during rapid changes _of temperature. 
Comparisons of the tubes with the standard bar were made immediately before tbe commencement 
of the first measure and during this measure ; again, soon after the close of the second measure. 
A more elaborate comparison was had with the standard immersed in glycerine, the better to ascer­
tain its temperature before the third measure; also during it and after its close. 

The length of the iron standard bar, which was cut to length in Marcli, 1847, is 5m,9999407 
± om.0000009 at oo C. (for whieh see Coast Survey Report for 1862, Appendix No. 26.) Its: co-efficient 
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of expansion was ascertained to be 0.00000641 ±0.00000002 (vide same rE>port); both determinations 
having been made by Assistant J. E. Hilgard. 

The co-efficient answers between the li111its of 320 and 100° Fall. The baris consequently 6 
meters in length at a temperature of 330,54 Fah. ± 00.025 Fab., expressed in terms of the original 
committee meter of the American Philosophical Society at Philadelphia. Comparisons, made in 
1867, at Paris, by Dr. Barnard and Mr. Tresca,* showed its length equal to 1.00000336 meter of 
the archives at the temperature of freezing water. Since all base-lines of the Coast Survey and 
all its computations have this committee meter for their unit of length, t that of the Atlanta base 
will also be expressed in terms of the same, in order that all reductions Lereafter desired may apply 
systematically to all measures. 

Before entering upon the detailed ac.count of the operations and results of the base, a few 
words respecting the condition of the base-apparatus will find a proper place here, especially since 
the mod(! of treatment in the reduction of the various measures in some degree bad to couferm to 
existing conditious, as developed IJy the comparisons themselves. Though the apparatus was 
descri~d and figured in Coast Surrny Heport of 1854, Appendix No. 35, the present scarcity of 
this report made it desirable to reproduce the plates illustrating its construction in detail. (See 
Plate No.18.) lVith the exception of two changes-one due to an accident, the other one of design­
the apparatus has remained materially in the same condition as when constructed in 1845 and 1846 
by lllr. W. "\Viirdemann (under the direction of Superintendent A. D. Bache). At Key Biscayne, 
during tlle measure of a base in 1855, one of the agates of Tube No. 1 was splintered, and a new 
one was substituted. This same tube was supplied with a new agate iu 1872, owing to a defective • 
knife-edge in the old agate. Tube 1, up to the accidental breakage of the agate, and Tube 2, up to 
this period (after the measure of the Atlanta base), when it became desirable to thoroughly 
examine the apparatus and repair such parts as showed signs of wear, both had evidently become 
shorter, partly it is supposed from wearing, partly from change of form; and it appeared also of 
late that there were reasous for doubting that the compensation had remained as perfect as it 'was 
at first. Advantage was taken at the same time to introduce some improvements, notably a Borda 
differential thermometer, by means of which, together with the immersion of the stan~ard in 
glycerine during the field-comparisons, it is confidently expected that a much greater accuracy in 
the measured length of a base can be attained than has been found practicable heretofore. 

For determining the length of the tubes at the time of the measures of the base, we ha"\"'e the 
following data: The value of one turn of the abutting.screw of the Saxton reflecting-comparator 
was found by n'1wated eomparisons (in June, 1857) of five turns of the screw with a magnitude of 
0.1 of an inch derived from tLe Trough ton yard-scale; it equals 0.01912 ± 0.00004 inch, or 0.48565 
::!:: 0.00102 millimeter. During the comparisons for length, there were used six standard Casella and 
three Green thermometers, which were corrected for errors of graduation from special comparisons 
made in February and March, 1873. Another set of six Green thermometer~, with metallic scales, 
used in connection with the comparisons in glycerine, and for the third measure, were also tested 
in July, 1873, and corrected for graduation errors. In the Casella thermometers, the maximum cor­
rection at any one temperature is 0°.3; in the Green thermometers, it rises to 0.5 Fah. The 
value of one division of the scale of the comparator twas determined by means of the known value 
of one turn of the abuttiug-screw, and found from a large number of sets of comparisons of whole 
turns and of fractions of turns for various parts of the screw and for various temperatures. 

Four sets of observations in Nowmber, 1872, and January, 1873, give 1div.=1.384 ± 0.003 
micron at 40° Fah. (one micron= one millionth of a meter), and 1dh'.=1.378 ::!:: 0.003 micron at 
6()6 Fah. 

Again, seven sets of observations in July and Sept€mber, 1873, girn 1 div.= 1.376 ± 0.003 
micron, wllich last value was used in connection with the third measure of the base. The minute­

" See Coast Survey Report of 1867, Appendix No. 7. 
t The.substitution of the meter of tho archives would prodnoo an increase of14.6 units in the 11eventh plae& of deci­

mals in the logarithm of the length of the Atlanta base. 
tA deseription of this instrument will be found in the report of the Superintendent of Weights and :Measures 

Senate Executive Document No. Zl, Thirty-fourth CongrEl8!1, third session, Washington, 1857, p. 16. Jt has since been 
elightly improved. ' 
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ness of this unit may be judgetl of by the fact that the expansion of the standard bar for 10 :Fall. 
equals 38.46 ::!:: 0.12 microns, or 27.956 ::!:: 0.084 scale-divisions. We have also one turn of the screw 
=350.9 scale-clivisions at temperatures near 400 Fah. = 352.3 scale-didsions at temperatures near 
660 Fah. =353.06 ::!:: 0.18 divisions at 320.5 Fall. in connection with the last measure. 

A very large number of direct comparisons of the tubes and standard were made at tempera­
tures a8 nearly stationary as was practicable, or only slowly rising or falling, aml for au absolute 
range between 320 and 1000 Fab. In the reduction, care was taken, by miing alternate means of 
·allowing as far as possible for change of length during comparison of tu he and standard; and it may 
be noted that in the earlier comparisons they were made by passing-, in succession, throngh the com· 
parator the standard, Tube 1 and Tube 2, which process was changed in the obserrntions in con· 
nection with the third measure to takiug flrn successiYe readings on each before changing bar or 
tube. In the following synopsis of results for length of tubes, the Yalues are given arranged 
according to temperature of the standard for the comparisons in air, nnd of the tnbes for those iu 
glycerine, beginning with the lowest and ending with the highest. The column headed "n" con­
tains the number of indfridual comparisons iu each set; the colmnn headed "Cou." indicates the 
condition of the temperature with respect to "rising", '' falliug~', or "stationary"; the colutllllK 
headed "T1 (III)n and "T2" contain the resnl~ing lengLh of the first and second tubes, expn."sscd in 
meters, and derived from the known length of the standard at its temperature of comparison, and 
from the measured difterence of length of it and the tubes in each experiment. 

Synopsis of resztlts for length of Tubt 1 and of Titbe 2. 

COMP .A.RISO SS IN .A.TR 

Temp.\_"_ Con. I T 1(IU) 

o j ~feters. 

Ji i I I 
]i_:emp. /-'-' I Con. l_T_, _ 
J! o Mctns. 

Ii 33. 3 16 .. 5. ll99ffl50 

1

1 32. 8 16 T , 5. !l999B87 

38.5 8 
1
r I 994, 11 39. 1 8 .. 6610 

45. 7 8 9630 

48. l 6 r 9764 
52. o 25 r ,

1

, s. 0000332 
II :~:: : ~ ~~~~ 
11 s2. s 25 .,. 6685 

55. 9 6 .. 0189 

60. 0 75 J 0057 

63.B 8 f 0-070 

65. 4 4 J I 012.1 

ii 56. 0 

\,1: 59. 9 
63. 6 

6 1' 6777 

6fj8 

6574 

677/i I II 64. 8 
----~--~----------~ 

71.4 
71.9 

7'7.6 

7'7. 8 

77. 9 

78.1 
78. 4 

711.!2 
79.2 

79.6 

82. 7 

8:1.5 
88.9 
89. 3 
89. 7 

94.2 

95. 6 

96.1 
99.0 
99.6 

10 

15 

20 

15 

25 

25 

43 

25 

25 

25 
25 

25 

30 
25 
25 

25 

25 

40 
4:; 

60 

COMP .A.RlSONS IN GL YCERlNE. 

j 

f 
ii 71. 5 

:~~ 11 

6. 000021lG 

1' 

f .. 
f 
.,. 
r .. 

0599 1' 0589 

0558 

0617 

009';) 
066t I 

: 1 :r~ 1
1 

;r I ~=~ 
1 

l24fl I 
r

1 
14051 

; I :::: 1,,,' 

r I (l. 0001646 

71.9 

T7. 6 
7iUI 

78. 6 

78. 8 
79. 1 

79.3 

79. 5 

80. 5 
BL 7 
87. 7 

88. 0 

89. 7 

93. 7 

94. 5 

96.2 
98. 5 

98. 9 

W.8 

5. 9996780 

681i8 

7147 

7067 

1020 

7007 

7093 

7095 

7606 

7093 

7241 

7187 

79.'35 

7M8 

7814 

1702 

77M 

7882 

7922 

!"i 9997924 
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It is evident from the a born tables that the tubes expand slightly with increasing temperatures­
in other words, that they are ~-nder-compensated,-a fact which was already suspected in January, 
1864, when the differential co-efficient of expansion was roughly made out between 0.0000002 and 
0.0000009. 

The above results, when projected in a diagram, further indicated that the compensation for 
changes of temperature was still close,-tbat is, about 21 parts of 22 remained compensated between 
the range of temperature from 320 to 71 o Fah.; but, between temperatures ranging from 71° to 100° 
Fah., the tubes only compensated about IO parts in 11. This break of continuity about the tern.· 
perature 710 Fah. may be explained by the fact that when the apparatus was taken to pieces and 
examined in March, 1875, it was found that the two knife-edges of each lever had worn or hammered 
(during transportation to and from the base) grooves into the vertical ahntting-plates deep enough 
to he felt when running the nail across them. The results for le11gth of tubes are somewhat 
obscured by the effect of rising or falling temperatures during the comparisons, and the probable 
error of the length assigned for the whole base-line is materially increased by the fact that there 
are more sets with rising than with falling temperatures. 

For tube 1, we obtain 9 conditional equations for the co-efficient n, in the two equations-
T1 with rising temperature= 6m.o000023 + a, (t - 450.5} 
T 1 with falling temperature= 5m,9999970 + a1 (t- 580.7) 

the absolute terms arising from combination to a mean of 5 comparisons between 32° aud 71° 
with risiug, and of 4 with falling temperatures. 

Similarly, for Tube 2, we find a value for the co-efficient a 11 in the equations-

T2 with rising temperature= 5rn,9996529 + a11 (t - 45°.8) 
T 2 with falling temperature= 5m,9996426 + a11 (t - 58°.4J 

and taking the mean of the constant terms, the following expressions for the length of each tube 
were finally established, answering between temperatures 32° aml 71°, and conseqnently to be 
employed in the computation of the first and second measnres : 

Length of Tube 1(III)=5m,9999997 + om.000001873 (t-520.l) 
Length of Tube 2 = 5m,9996478,+ om.000002688 (t-520.1) 

with the probalile errors :±: om.0000144 and ::!:: om.0000193 respectively. 
For use in connection with the computation of tlie thin] measure at lligh temperatures, we 

ham similarly, from tlrn second part of our table-

T1 with rising temperature= ()m.0001110 + b, (t - 870.4) 
T1 with falling temperature= 6"'.0000582 + b,(t- 750.8) 

with b, from 15 equations, temperature rising, and 5, temperature falling; anll b11 from an equal 
number of equations for Tube 2, viz:-

Tz with rising temperature= 5m,9U97513 + b11 (t- 880.3) 
Tz with falling temperature= 5m,9997094 + b" (t - 750,7) 

Hence-Length of Tube 1 (III) = 6m.0000846 + oru.00000530 (t - 81 o.6) 
Length of Tube 2 = 5m.9997303 + 0.0100000445 (t- 820,0) 

with the probable errors T ::!:: om.0000112 and ::!:: om.0000116 respectively. 
The above probable errors were made out irrespective of t-emperatures rising or falling, in order 

to include any defect that may arise from it. 
The following table contains, for each of the three measures of the base separately, and for each 

snbclivisiou of it by the middle and line monuments, first~ the mean temperature of measure 
(thermometers corrected for graduation-error); secondly, the mean length of Tubes 1 {III) and 2 from 
the above expressions a1ul for the temperature of measure; thirdly, the number of such mean tubes 
or of single tubes ; fourthly, the total resulting length ; fifthly, the correction for inclination of tu bes 
(also rellnced to the temperature of measure); and, lastly, the resulting horizontal distance measured 
between, the marks near the monuments. 
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Table of hol"izontal distances meas11i-e<l between tempomry marks 1iear tlie monuments in eacli of tlie 
three memsures. 

I ' I ' I 

Southwest m~nu- I Lino· monilment It Line-monument ~Middle hasemon- i Lint• -mor::ument : Line. monnme.nt 
ment to line-1 No. l to line- No.2t-0rnonn-111ment to line-1 No. 4 to line-j Xo.5t-0uorth-

, 11_! on u m e n t I' ~on um e 11 t ment, rui<ldle ~on u 1n en t ~on um e n t : t> as t mouu-
:No. 1. :No, 2. base. 1'o, 4. I :Nu. 5. , ment. 

___________ · i ______ .• ! ______ ------

First measuTe. 
:Mean temperature, t 1 of meas11re , 
Mean length of tubes at t •••.•. [ 

NumlJer of mean tubes, &c .••. i 
L ') ength represented ...... __ .... ; l 

Correction for inclination .•.•... 1 
Horizontal distauce nicasuretl .. ~ 

Secon.d measure. 
Mean temperature, t, of measure, 
Mean length of tubes at t ...•.. : 
Number -0f mean tubes, &c .... [ 

I 
Len1'th rc1iresented ............ i { 
Correction for inclination. __ ... [ 

Horizontal distance measured .. i 
Third meaaivre. 

Mean temperature, t, of measure 
Mean length of tubes at t ...... ! 
Number of mean tube~, &c ----j 
Leu~h repreaented ............ ! { 

Correction for inclination ..... · I 
Horizontal distance measured .. 

! ! 
r;go, 23 51°'.91 

5m.9!)9E233 5m. 9998400 

272+Tnbe1 

410.18 I 440, 31 Ii 

5m. 99919321 51n. H9980GO 
1:74 206 224 + Tube2 

163lm. 95648 

+ 6m.00001 
i, { 1343m. 96042 

1643m. 94487 I 1235m. 96004 + Sm. 
99965 

- lm. 63133 r - lm. 57671 I - lnt. 073Bl 

;~ 
- lm. 98162 

1635m. 97487 l642m. 31334 1234m. 38333 I 134bn. 88626 

I 42°.12 49'. 00 

5m. 9998010 5m. 999El67 

27~-+- Tube2 274-

163lm. 94587 ( l 643m. 94978 + 5m.99962 ~ 

- lm. 96501 - lm.5~~9.1 

1635m. 98048 164;/m. 37683 

!}30.80 ! !J3''.09 

:Sui. 9999660 I fim. 999902.'"i 

272 + Tube l : 274 

163lm. 99075 I.I ~ 1643m. 08973 
+ 6m.000\5 

1

5 
- 1. 97987 - lm. 63119 

163fim. o ll 03 l 642m. 35;94 

39°. n I 
5m. 9997955 ! 
206 

- lm.54913 

1234m. 4087 4 

90''. 61 

5m. 9999505 

206 

1235m. 98980 

- Im. 55089 

1234m. 43891 

37°. 34 

!im. 999'7901 : 

2~4+Tube1 i 
1343m. 952gs t ; 
+ 5m. 99999 i ~ 
- lm. 05fi!l7 

1
1 

1:148m. 89600 

89°. 66 i 
5m. 9!1994~8 i 

21!4 + Tube2 I 
1343m. 98786 ~ 

5m.999i6 i ~ 
- lm. 02120 

1

1 

IH~m.96642 

57C. 23 .5:.P. 35 

5m. 9H93355 !im. 9992244 

298 2e2 

1787m. 95098 lfl~ Im. 9!)048 

- 2m. 21192 - lm. ';'l.S78 

178:im. 70900 1690m. 23470 

420. 03 55c.r, 26 

5m. !JYY8007 : 5m. ~99t-.:n o 
298 282 

1787m. 94061 lfJ91 m. fl3234 

- 2m. 224~8 - lm. 7~U4t 

17S5m. 71573 lf90m. 22:190 

89C. 53 E7o. 34 

5m. 9!:'99452 
! 

Sm. 9999:Jl5 

298 2~2 

1787m. 98367 1691 m. 98153 

- 2m.196B6 -- lm. G5&.13 

178.5m. 7e681 l 690m. 32460 

The minimum temperature during which any one set of tubes was laid was 18°.2 Fah. (the 
mean of 6 thermometers), and many tubes were laid with the temperature below the freezing-point 
of water. The maximum temperature during which any one set of tubes was laid was 1070.1 Fab.; 
and many were laid with the temperature of the air above 1000. 

The maximum inclination of a tube laid was 40 43'; and there were a great man.r with inclina­
tions of 40, An impression of the ruggedness of the profile of the base may be cou veyed by the fact 
that the sum-total of the corrections for inclination amounts to 110 less a le,ngth than 10m.:i2123 in 
the first, and to 1om.03754 in the last measure. 

The preceding distances, as measured between the sites of the monuments, require to ue 
reduced to them as finally marked, according to the following statements in the record: 

The first measure started from assumed southwest monument, fixed sites for positions of monu­
ments I, II, middle, V, and VI, and fell short of positiou of northeast monument 1 m.45695, as measured 
with the 0. S. Lenoir brass meter at 560.4 Fah. Applying the correction for length and for expan­
sion, this measured distance becomes lm.45728. 

The second measure started from end of Tube 1558, or from the exact spot where the first 
measure bad terminated; end of tube near V fell north or short of mark ()tn,01235; end of tube 
near IV fell north of mark om.00145; end of tube near 1\I fell south or beyond mark om.0139Ei; eud 
of tube near II fell south of mark ()m,()3475; end of tube near I fell south of mark om.09425 ; and 
near southwest monument the second measur.e fell south, or beyond the starting-point of tlle first 
measure, Qm.10670. 

The third measure stal'ted from .southwest monument, as in first; near I, forward end of tube 
fell &n.04455 north of mark or beyond first measure; near II, end of tube fell north of mark 
om.09000; near M, end of tube fell om.13705 north of mark ; near IV, end of tube fell om.21840 
north; and, near V, end of tube foll om.30005 north of mark. The distance between end of tube 
and the northeast monument was im.05635 at !i50 Fah., or tm.05688 when corrected; also, end 
of Tube 1558 fell om,40010 north of end of tube in first (and second) measure. 



 

128 REPORT OF THE SUPERINTENDENT OF 

... 
.Applying these quantities, we obtain the following table of measured horizontal distances 

between the monuments : 

1 

Jllonumcuts. 
1 
First measure. I Second measure. /Third rneasme.i :Mean. 

1

------ Meterc. I Met.era. ltleters. --M.-e-te-rB-. -

S. W. to I 1635. 97488 1635. 96E03 1635. 96647 1635. 96979 
! I to II 1642. 31355 1642. 31733 1642. 31248 1642. 31445 II 

II to l\I 1234. 38334 1234. 38794 1234. 39185 1234. 36771 

I ~rtoIV 
lVtoV 

I Y toN. E. 

i S. W. toN. E. 

1348. ~fi27 

1785. 70901 

134~. ~PD6D 

1785. 70483 

l:J4H. 1'!1l506 1348. 88398 

1785. 70515 1785. 70633 

16!11. 69199 1691. 69253 1691. 68152 1691. 68868 

-"9:iJB.959041-- 9:JJI'. 95100 ,- 9338. 9N5~ i-oo:i&;;5c9~ 

The discrepancies in these measures when compared with their respective means appear in the 
following table, expressed in millimeters : 

Monuments. 
measure. measure. measure. 

Fir•t / Second / Third I 

------ --------· I 

S. W. to I 
1 to II 
II to M 
l\I to IV 

I JV to V 

I YtoN E. 

I S. W. to N. E. 

Millimewn \ M il!imeters. ! Millimeters. i 
- 5. 09 . + 1. 761 + 3. 32 ! 
+0.90 -2.881 +l.971 
+ 4. 37 - 0. 23 : - 4. 14 ; 

- 2.29 + 3.38 f - l.V8 ! 
- 2. 68 + I. 50 I + 1. 18 I -= 3. 31 1_.= 3. 851-~~1 
- s. 10 I - o. 32 i + s. o 

The table sho-vs a maximmn deviation in results of about one in a million. The frequent 
cl1ange in sign of the aboV"e discrepancies is taken as a fayorable indication that the lengths of the 
tu hes have been correctly assigned; and the general accord of the three individual measures among 
themselves must be taken as a severe test of the accuracy of the co-efficient of expansion of the 
standard-bar as determined in 1860. 

To obtain the requisite data for the reduction of the measnred base to its length at the sea­
level, the following h,nlsometi·ic operations were undertaken: 

The base was le>eled by spirit-level in .April, 1872, and again in July, 1873. At southwest, mid­
dle, and northeast stations, double zenith-distances were measured to the primar:y-triangulation sta­
tion, Stone Mountain. At Stone Mountain, double zenith-distances were measured to each of the three 
points of tlie base. A line of spirit-levelings was C<'trriecl from Stone Mountain to the city of Augasta, 
Ga .. in Decemher, 1873, and January, 187'!. Between Augusta and Port Royal Sound, the leYelings 
of the railroad-engineers were made use of; lastly, the Port Royal and Beaufort, S. O., levelings 
were connected directly \'\'itb tidal obserYations, giYiug the following re1mlts : 

.Ausolnte height, 
· in meter&. 

1\Iean of half-tidal level of the:ocean from a number of observed high and low waters com-
bined, with probable error of ::!:: Om.013 •••••.••• __ • _ •• _ •.• ___ •.••• _.. • • • • • • • • • • • 0. 000• 

Bench-mark on wl..rnrf at Beaufort __ ... - - - . - - - - .. - . - - .. - - - •.........••...... - . . . • • • . 2. 087 
Bench-mark on gum-tree .• - ...... _ . - . _ . - .. - ... - .. - . - - - . _ - . - ... - . - .. - _ •.. -.... - - .. - . 5. 072 
Beuch-mark on Page's Point .. __ •.. _ ... - - -.... - . - .. - ...... - - - .. - - .. - ... - .. -•.•. - .... - o. 924 
Bench-mark three-fourths of a mile south of Yemass~ ... - - - . - . - .. - ... - . - . . . • • •• . . • •• . 2. 861 
Bench-mark at Yemassee •... - - - .. - ... - .... - - .. - .. - - ...• - - .... - _ ..... - • - .. - . . . • . . • . 6. 988 
Bench-mark on willow-oak - ..• - .. - - .• - - .... - ........ - .... - - ...•. - . - , ••••. - .. - .. - - . . . 41. 250 
Bench-mark No. 22 ....••... - - .. - . . - ........... - - .. - ........•........•...... - . . . • • . 39. 262 
Bench-mark No. 20, at Augusta_. - ....... - - - . - - ....... - - . _. - . - ___ - . - .• _ ••... - ....• - • 4o. 342 
Beneh-111ark No. 10 ....•• - - .. - - . - •. - .. - . - •.•.. - - .. - - •. - - .. - - . - - - - . - - - - - ...•• - - - . - •.• 186. 275 
Beneh-tnark No. G ..• -....... - ... - . - . -•.•... - .•......•...... , ...• - ................. - . 259. 267 
Bench-mark No. 1, at Stone Mountain Village ..•....•.•..•.•.•.••.•.... - ... - .••...••• 316. 207 
.And St-One Mountain ~:ground_ ... - .• - - - .....•...... - - ....•....••..•.•. : - ~ .•. - ..••. 513. 948 
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Tbe non-simultaneous double zenith-distances between Stone .Mountain and the base give the 
following resuits when redneed to mi<ldle base &. : 

EleYation of rni<l<llP l1nse, 
in 1nete1·8. 

From observations at southwest base and Stone Mountain ............................. ~118. 128 
From observations at middle base and Stone l\[onntain ................................ 318. 29(; 
From observations at nortl!east base aud ~t.one Mountain ............................. 318. 7:.!8 

Mean adopted ................... __ .. _..... . . . . . . . . . . . . . . . . . . . . . . .......... 318. 38± 

From the isame ohsern1tio11s it ulso follows that the co-efficient of refraction is about 0.0.13.J 
on these lines and along the ha,se. To obtain the mean elenition of the tuhes during the measures 
we coml>ine the aboYe value for heigltt of middle base with the lernls of the base, aud ad<l lrn.52± 
for average height of tubes allo\-e grouud. The reduction to the half-tide leYel of the ocean i:S fonud 

b~- b (- It_ + "-2., . . . . ·) ,, I' ,,-

where-
b = length of base; 
It= elevation above ocean; aud 
p =radius of cur,·ature * for the Ltti tmle allll azimuth of the base (log p = G. 80J38G). 
'I'he following table gi\·es the :werage ele,·ation of tubes for each part of the base, the corre­

sponding reduction to the sea-le\·el, aull the resulting- distances. 

~lonn1nenti-;. 

8. w. t.o l 

I to 11 
II to j\J 

M to 1Y 

n· to Y 
y IH :N. E. 

A Terag'c 1 Reduction to 
~ clc.,vation. ! sen-J-e,;el. 

m. m. 
3t5. mo -- 0. 0808~ 

3fa 64~ --0, 0~1;13 

3,20, 1~~ 0. 0620! 
I 

:f".:l5. 614 ! 0. l)(i8fll 

:t'.!.:l. 5,~):1 I -- O. Ofl121 
I 

:i~o. G21 --0.0f3fi()!) 

-- - -------

Uesulting lt·ngtlis. 

rn. 
163;-•. 888}}0 ) 

1()4~. !!:3312 l. 
1~34. 32570 j 

48'26m. 0322 

134~. 8150• t 17fl:i. 61512 

J Hait. -60l!l9 

\Ve also have the separate Yalues for leugth of base from finit, second, and third llH'asmc.~, 

93;{sm.48SO, 9338"'.480:?, and 9338"'.4715, rcspcctivels. 
It was found by direct micrometric measures at southwest :tml northeast stations that the 

station middle base was 0"'.04:!~) off :llJ(l to the north and we;;;t of the direct line bet.\Yeeu the tt'r­
minal monuments; the measured angle at middle baim being 1rno 59' 5G".295 betwee!I 11orthl•ast 
an<l southwest, counted i11 1.he direction of azimuth:S. The effect on the length of the l'<lse from 
this want of alignment il'l inse11sible. 

\Ve have a check on the length of the base by means of the angles measured at the three llase­
stations and at Stone l\lounbin; thus starting from tho measured part, southwest base to midllle 
base, we can compute by means of angles the length of the second part as well as that of the whole 
base. 

Below are giYcn the re:-rn lti11g angles at each ·station, directly del'i ved from the least-square 
adjustment of the directions measured.t 'fhe corrections am due to the necessity thilt thretJ 
geometrical conditions mnst lm satisfied, viz: two angle-e<11rntious and the forward and backwanl 
azimuth of the bnse at middle ba •. 'lc (in line) to differ 180°. The remaining excess of the a11gles 
o\·er two right angles, iu eacl1 group of three, is equal to the spherical excess. 

Stone Mountain ........ - .. 
Southwest base ........ - - .. 
Middle base ....... - .... - - · 

0 II 

14 :~o OL'3G8 
(j."j 44 22.204 
9f) 45 36.656 

II 

Corr. -0.013 ~ 
+0.040 Spherical excess, 0".186. 
-0.068 

"Appendix No. 11, Com-it Survey Report of 1871, p. 169. 
t Those measured a.t middle base baviug first been reduced to line from data gi,7 en aboni. 

H. Ex. 133--17 
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Northeast base ........... . 
Stone Mountain .......... . 
J\folclle base .............. . 

0 JI 

K'.! 4!) (H.:t28 
1 G 56 :13.26.j 
so 14 .'.!:;,;:s1 

Xortheast base............ S'.! 4!) 01.:t.?S 
~tone Mountain... . . . . . . . • :a :!G :rn.G;:3 
Southwest base . . . . . . . . . . . G.i 4-l 3'.!.'.!flJ 

II 

+0.107 ~ 
+O.OSG Spherical excess, ou.um. 
+0.031 

+O.lOG ~ 
+O.Oi:l \ Spherical excess, 011.384. 
+0.040) 

Starting witl1 Uw smaller "part, >iz, 4.'il:?"'.443, we fiud hy the abo~·e angles tlw whole base 
9;13sm.5o::!, with a (lifference from the measnrell liue of only Om.o:.t.l. Tile measuretl length is of 
course superior to tliat trigonomctrically dcdnced, and it is consequently a check on the bttt<>r 
operation. 

The probable error of the computed k•ngth af the base may !Je made out in two w~1.rs: firstly, 
by bniltling it up from all known imliYidnal som·cE•s of error; seeomll,v, by means of the tabular 
lli1fe.reuct;s exllillitell al1oye for each part of tl1e base, aud rt'8ulti11g from the three se1mrate measm·eF. 
With rt'.Spect to t11c irn1iYidual som·ce8 of c1Tor, the accunrnlatiYe effect of which is to be found, 
we haYe: 

First, effect on the length of the base of the prol.Jab!e 0rror aHsigned to tht» sla11dard har 
= ±0"'.0000009x 15.'J8=±0rn.ool40. 

Secomll;y, effect on the base of uncertaint;r in the co-efficient of expa118io11 of standard. The 
st.andanl is 6"' at ;;;;,-:J.54 Fah. The mean t.emperatureH during tbe tlirCl' measures were ul0 .4l, 
440_70, and !>0°.(;i; lience the prolmhle errors,-

± .00000002 x G x 17.87 = ::l 0 111.00000'.!l 4 
± .0000000'.! x G x 11.IG = ± oru.0000013! 
± .00000002 x G x 57.13 = ±0"'.0000068u 

gi\·ing respecti\·ely, wilen multiplied uy 15;;s, tile prolmhlc errors in the base ±011 '.00:1:14, :±:0"•.00'.!0(), 
anti ::l 0"'.0106!). 

Tllinll;r, tbe effect of the probable (;rror of tlw comparison . .., of the tubes with the standard, 
i1wolvin~ alHo the uncertainty of the differential expansions of the tubes. For the Jirst an(l second 
measures we luwc the mean length of the tnhes,-

5m,!)!)!)823i[i + 0"'.0000022805 (t - {)2°.1) ± 0"'.0000108 

arnl for the third measure,-

5m.91J!)9074i3 + 0'":00000!87i30 (t - sto.8) ± om.OOOOL14 

licuee effect on first and second measures of base,-

:t om.oooorns x 1Gu8 = J_0 111.02Gl7 
aml 011 tbinl measure.-

± 0"'.0000114 x 15ti8 = _!: ()tn.01776 

P<>urthl~·, tile effect of transfers of end of tube to ground, or of the reverse operation from 
ground-mark to agate of tube. The number of transfers ma.y be taken as four a day: one for pick­
ing up mark in the morning; two for securing work during lunch; and one of laying down mark 
at night. 'rhere were occupied in the three measures 17, 13, anti 14 days, respectively; and, with 
the transfer error = ±0""".082, as found from measures at Bodies Island in 1848, the probable 
errors in length of base are,-

J, o.os2 v6s = ± 0111111.67li 

± o.os2 v52 = d: 0"'"'.592 

± 0.082v'fi6=± 001m.G13 

Fifthly, tbe effect of contact-errors, which include effect of instability of apparatus <luring 
meHsure as <lue to wind, to yielding of ground, or elasticity of the same, and to other minor causes. 
The value of a contact-error was determined at Bodies Island ± omrn.oto; hence effect on base,-

± 0.010v'1557 = ± omm,395 



 

,'l'lIE UNITED S'l'ATES {J(L\S'l' SURYE'L. 131 

Combining the aborn five principal errors by extracting the square root of the smu of their 
squares, we :tiud-

Prnliable error of the first measure . . . . . . . . . . . . . • . . . . . . . . . . . . clc :.!G1m" .-1c:·: 
Probable error of "the second measure . . . .. . . . . . . . . . . . . . . . . . . . . . :ic :.!(;mm ,;;o 
Probable error of the third measure........................... :l::!0"'"'.7!l 

Expresse<l in terms of the length of the bast>, these errors are :r:.-ln ,,, ;r:;~'0 -,-,,, and -44 ,,\,-,-,., near!.>, 
of the wl10le length. These fractions eompare directly with the probable errors similarly expresset1 
at the other base-lines, measurml with the same apparatus, ,-iz: 

Dauphin Island, 1847. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -l 1 0
1

0 
,,,, 

Bodies Island, 18±8 .............................................. T~/-.,,\J 
Edisto Island, 1s;m ...•............... - ........•............ - .. - - 41, 1.,,

111 

Key Biscayne, 1855 ....... - ....................... - ...... - - .... - . - cj,j /:,;, 0 

Gape Sable, 1855 ...... - ........ - ... - - .. - . -......... - - · · · · · - · . · · - Tue.\ 0" 
Epping Plains, 18:i7 .... - .. - . . . . - ..... - . . - - ..... - - .... - - . - . - - .. :; .-. 1

1" 1111 

Peach Tree Ridge, 187:.! anll 1873 ..........•.......•.............. :·, ,.-i\"" 
from three measures. 

The somewhat inferior accnmcs rcacbe<l iu the first and sec(md measures, when compared with 
the accmacy of tlle o1der basn-lines, may lie mainly attribute<l to deterioration in the apparatus 
from wear. 'l'be comparath-ely greater accuracy readied in the third mc:rnure is tlne to the corn_ 
parisous l1ad11g heen made in glycerine instead of tho:>e taken in air. The final accuracy, tlic 
greatest reachctl in any of our base-lines, is of course <1ue to the fact that three measm·es wnc 
made, which is believed. to be unequaled in the history of geo<1esic operations. 

If we attempt to deduce a prnbable ermr of the b:tse from the differences of each measured 
part compared with its mean, which would include all errors except those arising from the trnce1·. 
tainty of the standard, we should find, a ftt'r allo\\"ing for tlw latter, the probaule errors ± ~m"'.()9, 
± ~"'"'.9:J, awl ±-1"11

". l O, respectin~l_y, for the three measures. 'rhese errors are much smaller than 
those 1fo<lace1l ahon:; but there cau be no question as to which set of Yalucs should ue retained. 
In the lirst pla1:e, it is a precarious procee1liu~· to deduce probable errors from three separate (autl 
not in1fopemlcut) measures; secornlly, the jwssihilit.y of an acenwnlatiou of errors of known incli­
Yidual maguitude cau not lie jgnorcd. That the prouaule errors last nuHle out should be smaller 
tll:rn those fin-;t made out is rather fo1·tuitoL1s, yet satisfa(.',tory in it:se1r. In COllformity with our 
<le!lnctions for prohable error of the older ilase-lincs, \YC haYe :-. 

Lengtl.t of base, first measure .... - .... - . . .. . . . . . . . . . . . . . !l;l38"'.-t8SO ± 0'".0:!G-t 
Length of hase, second meas tire._ - .... - - . . . . . . . . . . . . . . . n:l31'm.±SO:! ± 0"'.0:!H:l 
Leugth of base, third nwasure . . . . . . . . . . . .. - . . . . . . . . . . !}3:18"'.411.i ± 0"'.0:!08 

Uo11sitlering that these are so-ealletl "entangled uw:tsnres"-that is, the;y antl their probable 
errors are not independent-we ha'l'e weigl1ted mean of the first and Recoud measnres, !);!:38"'.±8-il 
± om.0:!6:~, aml the combination, by weightR, of this wit.Ii the last measure, 9;;;:8m.4763 ± om.016H, 
which latter nllue is proposetl for acloptiou as the final length assignable to the Atlanta base. 

\Ve have also the separate parts, using weiglits as above,-

Soutbwest base to middle lmse. .. . . . . . . . .. . . . . ..• . . . . .. . . . . . . . . . 4,"jl:!111.44GO 
Middle base to northeast base ......•.........•.. - . . . . . . . . . . . . • . . 48:!G111 .0:m;3 

The logarithms of these lengths, together wit,11 their probable errors, are as follows:-

Jog whole base. . ......... - . · .... - -.. · · · · .. . 
log first part. ... - .......... - ....... · · .. · - ... . 
log second part ............................. . 

3.97027GO :!14 ± 0.0000007 7:!!J 
;).65!41!!0 1G 
:i.6835!}00 47 

which logarithms should be used i11 the computations for adjustment of the triangulation. 
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Des!J'ription of tlte compen.~tttion 7m.~e-appnratus of the United States Coast NutTey.-B!J Lieut. E. B. 
Jhrnt, U. 8. A., Assi;;tant in thr United State8 C!oa8t Sun·ey.-( TVitlt Sketch ~Yo. 18.) 

[Repriut from Appoadix No. :1;,, Coast Survey Hcport for tt;;,4, pp. "103 to "lll8.J 

• • * * * * * 
The main essentials for a base-measuring apparatus are c111l1t·acC'd in tbe following general 

conditions: 
I. The extreme point's of the apparatus used :<s 11wasuri ug-limit." must, maier all circumi,;tances 

of operation, remain at au invariable distance from each other, or the corrections for variations in 
this distance must be capable of easy ::tllll accurate determi11atio11. 

Ir. The distance between the measuring-limits must he comp<tred witl1 the staudanl unit of 
length to the last degree of atfainiiblc aceuracy, and its precis<J Ieugth so determine•!. 

III. In t,he apparatus, the necessary parts aud constructions for its eas,Y and 'safe transporta­
tion, firm support~ accurate contacts or coincidence,.,, for slope-measurmnents, and also all re11uisite 
auxiliaries to the se\·eral adjustment-mauipnlations, must be so pnwidetl aud comuined as to gfre 
the whole a union of portability, conYenience, and delicac_r. 

The Coast Snrn'.Y appa.ra.tus, as it now stands, was di.wised with spechil regard to all tlw 
conditions for extreme accuracy au<l cou venieuce in the field. Some sligltt modifications, indicated 
lly experience i11 its mm during- the measnrt:'ment of three base-lines, ha\·e since been embodied: 
but, iu the main, the apparatus remains unaltered from toe plaus devised by Professor Baclle in 
1845, and ex:ecuted, utuler his directiou, in 184-5 and 1846, by !\fr. \Yilliam \Yii.rdemann, then 
111edmuicia11 of tlw Coast Snrn~y, to whom many of the details of arrangement are uue. It may 
here be statPd that the experience of three base-line measurements with this apparatus bas fully 
shown it to he ;1 highly satisfactory solution of the prol>lem proposed, aml it has been found to 
excel alike iu accuracy, economy, and facility of use. 

A base-line being dulJ' reconnoitered, opened, and graded, and monuments being fixed for the 
permanent presen·ation of its extremities, or the ba8e sLatio11-pni11t1', the measurement proper 
proceeds. The apparatus sent to the field for this purpose, when a primar_y base is to be finally 
measured, cousists of the following parts: 1. Two measuring-tubes, exactly alike, each being 
packed for tmnsportation in a wooden box. 2. Six trestles for supporting and adjusting the tubes, 
three being fore-tn>stles and three rear-trestles, each of which is packed for transportation in a 
three-sided wooden box. 3. Eight or more iron foot-plates, on which to support the trestles; and 
a woodeu frame i8 afterward made, to se1Te as a guide in Ja,ying uown the foot-plates. 4. Manipu­
latiug-handles for the adjustments; a theodolite for making the alignment, and for occasionally 
referring the tube-eud to stakes driven for the purpose; also some minor auxiliaries. 5. A standard 
six-meter bar of iron, in its wooden case, arranged for comparisons, and a Saxton's pyrometer, 
arraiiged for indicating minute variations in length. 

Tile measuring-tubes are carefully compared with the staudard bar before beginning the 
measurement, and again after its completion, to make i,;ure of the exact condition of the somewhat 
complex mechanism in the measuring-tubes. For these field-comparisons, the pyrometer is sim. 
plified, by causing the bar or tube undergoing comparison to abut against the spherical head of an 
arm, springing llorizontitlly from the vertical axle, to which is attached the mirror for reflecting tile 
remote arc-graduations into the telescope fixed on this arc. Variations or inequalities of the bars 
examined act on the arm, and thus turn the mirror, causing it to reflect the corresponding arc­
rcading into the telescope. A spring is so arranged as to make the arm-head press with a constant 
pressure against the bar-end. 

'\Vben the comparison with the standard is completed, the foot.plates are successively 11laced 
by the aid of the wooden spacing-frame, which gives au approximate distance and alignment. 
]four trestles are so placed and leveled on these plates that the three foot-screws of each rest in 
three radial gz.•ooyes of the plates. The two tubes are then mounted on their trestles, and, the rear 
extremity h~wing been adjusted vertically over the station-point, the fore-tube is theu adjusted to 
make a contact with the rear-tube extremity by means of a level of contact. Both tubes have to 
be first aligned by the aid of a theodolite adYanced some distance on the line or following the 
measurement, in the field of which two st.anding sights, one on each tube, are made to oover. The 
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placing ot' plates proceeus as fast mi is necessary for keepiug work alway:-; pro\·idcd for the tubes, 
anti, tile extm trestles being duly placml ai11l approximately adjnstell, tile rear-tube is carried 
forward in place and tbe adjustments execnte<l. Tlms tbe comporwnts of the apparatn;.; are carl'ied 
from rear to front iu a determined order; aml t-he measuring operations consist iu the prepamtiou 
for, aml execution of, t hPse progressi\·e transfers, iu effectiug the more deli call' atlj11st11w11ts, and 
in making a full n_~conl of all tlw essential circnu1stanccs. Points marked 011 copper nails in the 
heads of well-driven 8takes nsualls indicate temporarily the cud of each <la_y't; work, aml gTL~at earn 
i::; t:tken perurnnently to secnrn the precise extremity, or base-station point, from all distnrba1u·e. 

I~rom this sy11opsis of the ~ent"eal character a1ul mode of using the Coast 8urve,r l1asc-appa­
ratus, a ready aml i11t-ellige11t, h'a11sit,ion to the details of its cornpm;itiou aml eonstrnction can now 
be 1mttle. \Vltile many miutite anaugemeuts and parts of tltis apparatus must lterc lie 111111oti1·P1l, 

I will t•-mleavor to present a satisfactory snm111ars. " " " * * "' "' 
The tnlJe it> a spar-shapml tlonllle cm;ing, Fig. 1, tlesignt'd ei,;pccially to embrace a1Hl prokct 

the trusses which support aud stiffen tlie 8.YStem of bars on whiel1 the actnal mcasuremeut tlc111·1Hl8. 
Its length is nearly six meters, m· abottt twenty fo(•t. The length of auy simpk bar of iron, or otlier 
metal, is so urnch alfcetml by Yariatiolll'i of its tt~mpura.tnre as to nrnke it 1iecessary, where such 
hars arc used for base-measurements, constantly to olJserni autl correct for tlte temper:itnre; tl1e 
formula frn· co"rrcction being deri 1·etl from pre\·ions experiments. Hut chauge:;; of temperature 
cannot, in this cast\ he exactly 1letennine1l S<) as to know, at a ginrn momcut, the precise condition 
of the liar undt•rgoing change; l1euce tlw tlm1pei·ature-col'l'ection is always uncertain iu it<> ,-.tlnl', 
besitles causing mnch extra labor in olJsp1·yi11g and re1luci11g. 'l'llis makes apparent the importauce 
of au arraug·rnnent, the limiting points of which will alwa,H; ht' fom1d at a coustallt distanl'c apart, 
under all 1idtl-circn111<1ta nces of temperature. No siu gle material can gin• thi::; ex em pt ion from 
ex1musions and contractions. 1t i8 fotrnd, howe\·er, in a comhinatim1 of two metals having ditler­
eut ratt'-S of expansion, and hence admitting a resort to the principle of' compensatiou, illu:,;tratcd 
in the gridiron or compeusating clock-pendulum. 

This pri11ciple was i111lepentle11tly applied to the construction of b:tse-apparatns, 1·omposcd of 
two bars, one of brass all(l one of iron, counected hy a lm'er of' compensation at their cuds, first b,Y 
Colonel Colby, in the Ordnance Sun·ey of Irelarnl in 18'.!7 (see Captain Yolland'::; Lough Fo~-Ic 
B11se, p. 10); and again by J\lr. Borde11, of Fall Hiver, in the Massachusetts Surn•.v, dllring tlw 
winter of 1830. (See Palfre_y's T<tbles, Survey of Mass., p. 1; Am. 1~ltil. Trans., vol. ix, p. 34; 
and N. Am. l{eY., Oct., 1845, pp. 458-461.) 1\Ir. Borden made no proYision for causing the two bars 
in hi8 apparatus to cltauge their temperatures at the same rate, though his tin tnlmlar an:iuge­
ment admirably checks the fre•1ueucy autl rapidity of such changes ai,; in practice they 11111;.;t 

undergo. Colonel Colby attempted, by tile aid of n1rni:she:s aml lampblack coatings, as tixed by 
numerous. experiments in 18~7, to make both bal'S maintain the same tempernture during tbe 
changes of su_rroundin!r heat. He made both bars of the same cross-section, and thought, by regn -
latiug the surface-radiation arul absorption, to effect the required eqnalizatiou of rate for heating 
and cooling. His method, though giving a good approximation, is radically fault-yin uot taking 
tlte specific heats and conducting powers of' the bars into the account. Tbe method first iutrmlucetl 
and originated by Professor Bache is capable of insuring a very perfoct eqnalit::ation of temper­
ature in the two bars. By numerous experiments in 1845 and 184G, he so arranged the cross-sec· 
tious of the bars as that, while the two have equal absorbing su:-face, their masses arc inver:sely as 
their specific heats, allowance being made for their different conducting powers. Thus, while each 
receives the same accession of heat in a giyen time, the temperature of the two will continue equal, 
because, except for the conducting rates, their masses are inversely as their specific lieats. The 
s:tme varnish on both surfaces gives them equal absorbent powers. The last minute adjustment of 
compensation was effected by making one surface slightly more absorbent tha,n the other, as 
required by circumstances. Thus, as both bars vary essentially together, the point of compeusa­
tion is never shifted by their diverse actions under thermal variations. 

A bar of brass and a bar of iron, each less than six meters long, are supported parallel to each 
o~her, and, at one end, are so firmly connected together by means of an end-block, iu which each 
bar is mortised and strongly screwed, as there to preserve au unalterable relation. The brass bar, 
which has the largest cross-section is sustained on rollers mounted in suspending stirrups; and 

' -
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the iron bar rests on small rollers, which are fastened to the iron bar, aud n111 on the brass oue. 
Supporting-screws through the sides of the stirrups are mljustt>tl to sustain the lmrs in p1acc, arid 
also serve to rectify them. Thus, while the two lxu·s are relafrrnly fixed at one eud, they are else­
where frep to move, aml hence the entire expansions aud contractions are manifested at the free 
end. The medium of couuection lletwcen the free enrls of the two bars is the le1•e1· (!l compensation, 
which isjoi11etl to the lower or brass bar b,v a binge-pin, arouncl which it turns llnriug changes of' 
temperatitre .. A steel plane 011 tlw end of the irou bar abuts against aa agate knife-edge ou the 
inuer side of the IC\-cr of compe11satio11. This lever terminates in a knifo-edge, tnrned outwartl at 
such ~t distance from the center piu and the other knifo-e<lg·e bearing, that the cud edge will remain 
mimo\'ed by equal changes of tempeniture iu the two b~trs. The end edge presses aga.iust a steel 
face in a loop matle in the sliding-rod. 'I'his roll slides in a frame fastened to the top of the iron 
bar, and passes through a spiral spring, which acts with a constant force to press. tbe loop against 
the knife-edge. The outer end of the 8liding-rotl bears the limiting agate pla1w. Tims the end 
agate is 110t affected i11 position us the expansions of tbe brass aud iron, acting as the)- do at pro­
portional distances along the lcn~r of compensation, measured from its slitling end 1.Jearing. The 
r~ttes of e.xpausiou for iron and brass may sately be taken :is uniform 1.Jetweea tho extreme expan­
sions and contractions to wbicb theJ are i,mbject in practice,a11d thecompeusating adjustment once 
madu ii~ permaueut. . 

The stirrups sustaining tlw rollers 011 which the brass Liar runs are made fast to the main 
horizontal sl1eet of the iron supporting a1111 8tiffeni11g wnrk. This consists of a hol'izont.al aml a 
vertical plate of boiler-iron, joinc~l alo11g the rnilldle line of the horizontal sheet by two angle·iro11s, 
all being pennaueutly riveted. Circnla.r openings are cnt out from both plates to liglttc11 them as 
mllch as practie:tllle. A conti11nous iron tie-plate, turned llp in a trough-form, co1111ccts the bot­
toms or all the stirrups. At the c•Hfo, stiffoniug braces coimect the two plates. 

\Ye now pass from the compe.118~1ti11g to the settor enrl of the tnhe, at wliich L'Xtl'e111ny are 
arrmig·ell the parts gh·ing the readings, and for adjusting the contact1:1 hl~tween succe8SiYe tubes in 
measnri11g, tlJUs making it the station of the principal observer. 'l.'l1e 1<ector end tn111i11ates in a 
.~liding-rod, which slides through two npright hars, and at its onter eud bears a l1l1mt agate knit'e­
e<lge, 1wrizontnlly arranged, .wl1ich in measurillg is brought to abnt witll a uniform 11ressure 
against the limitiug· agate plane of tlte compensating cn<1 of the preYions tube. At its inner cud, 
tllis sliding-rod rests against a cylindrical surface on toe npright lC1'cr of c<mtact, i-;o mounted as at 
its bottom to tur11 around a. binge-pin. At top, this le\·er rests against a tongue, or drop-lever, 
descending from tllc middle of the lt:rcl of coutact, which is mouutl·d on tr1mnio11s.* 'I'he slidiug­
rnd, when forced ngainst the r;itle of the leYcr of coutact, prcsset> it:s top ngainst the tongue of the 
]eve!, and thus tnrns the kYel by overcoming a preponderance of weight ginm to its farther end, 
to insure the cmitact being always at a constant prC'ssnre betwN~ll the flgates, the snme force being 
alwn,vs requin><l to bri11g the bubble to the cenkr. . 

Tbe sectol' is a solid mdal plate, mounted with it1o; eeuter of' motion in the line of the sli<liug­
rnd, and having its arc graduated from a central zero to the limit!'! of asceudiug a11d descending 
slopes on which-the apparatus is to lJe used. A fixed Yernier in contact with the arc gives the 
slope-rt>adings. A lo11g len~l and lm\Jble-scale are so attached and adjusted to the face of the sec­
tor-plat<~ that the zeros of the lm·el and of the limb correspond to the horizontal position of the 
whole tuhe. If, then, on slopes, the bubble be brought to the middle by raisiug or lowering the 
are end of the sPctor (a mon'ment maue by a tangent-screw, whose milled bead }lrojeets above the 
tiu case of the tube), the rnrnier will gt\'e the slo1)e at which the tube is inclined, and the sloping 
measure is readily 1·educe<l to the horizontal by means of a table 11repal'ed for the purpose. The 
lernl of contact and the Ien'r of contact, with their appendages, are all mounted on the sector and 
partake of its motions. A knife-etlgc end of the sliding-l'(}d presses ou the cylindrical face of the 
contact-lever, this cylinder being concentric with the sector, and the sector can therefore be turned 
without deranging the contact. In fact, the contacts are made with the sector-level horizontal, 
thus insuring the accuracy of the contact-pressure. The contact-lever is supported at bottom by 

~ The device of the le1•el of contact is supposed to be duo to tho elder Reps-0ld, who applied it first to the coroparing­
a.IJparatus used by Bessel, il1 eoustmctiug the Prussian standards of length. A duplicate of that comparator was pro­
cured for the Coast Survey, by F. R. Hassler, Superintendent, in 184'!.-[N()~ added in 1875.] 
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two braces dropping down from the sector-plate, and a s.pring, acting on a pin iu tlw h•yer, steadies 
it ·against an adjusting screw-end. A bracket from tlrn sector-plate rccei,·es the trunnions of the 
contact-level. A 1miall screw projects from the end of the tube to clamp or owt the lcn•r and lt>vel 
of contact against a pin in the sector for security in transportation. 

\Vhat is called the fine motion, reriufred for adjusting tlle contacts betweeu the successirn tnbPs, 
is prodnce<l by means of a cornpensatiug· rod or tube, one end of which is attached t0 the truss­
frame by a bracket over the rear trestle, aml the other recciYes a screw terminating in a pr~jecting 
milled beat.I. This screw tnrns freely in a collar, hearing, by a projectiug arm, against the crosi:<­
bar which joius the main brass and "iron bars, and its nut is in the end of the cornpe11sation-roll. 
Ry turni11g tlte screw in one tlirectiou~ tlte liars are pushl•d forward, and the opposite turniug pt•1·­

mits a spiral spring, arranged for the purpose, to push hack the s.n1tem of bars, which slides through 
its supports. Thus the contact is made by turniug tLe screw until the contact-Im-el is horiwntal. 
The com1)ensating-rotl is composed of scYcral concentric tnlws, alternately of brass aud iron, 
arrangell one witllin the other, and fastened at opposite cuds alternately. Thus, wll('H a coutact. 
has been made by the .tine-motion screw, cha11ges of temperature will not produce derang<•me11t~ as 
would !Je the case if this rod weTe 11ot eompcnsating. 't'he arrangement permits tlrn obsen·er con­
veniently to work the fine-n1Qtion screw, autl to observe its action on the contact-l('H'l. 

The apparatus thus described is inclosed in a double tin tubular case; diaphragms being adapted 
for supporting and strengthening the whole. 'l'hc air-chamber between the two cases, 11 iuches 
apart, is a great clleck on heat-\-ariatious. Three side-openings, with tin and gin.Rs doors in ead1 
tul>e, permit observations of Hie parts and of inserted tliermometers. 'l'he mHl8 are cloxetl., 0111.r tlw 
sli<ling-rml cntls projecting at each extremity, exposing the agates. Brass guanl-tubes protect these, 
and for transportation tin conical caps are scrm'1ed on the tube ends. The fine-motion screw, the 
sector-tangent screw, and the contact-lever-clamp screw project lwyond the case. The tnhe is 
painted white, which, .with the air-cuambcr and tl10rough compensation, dfectnally olJYiates nll m•(•d 
of a screen from the sunshiue, which l1as usu:lll_v Ileen deemed requisite. 

Tlle tube rests 011 a fore ·trestle allll rear trestle, whiell are alike, l,xee.pt i11 tlie head:-;. Ead1 
trestle has three legs, composed of one iron c_yli11der 111m·i11g in ::wother lJy mea11s of a rack, pi111011, 
and crank, so as to raise or sink tbe lrna<l-plate. The leYeling and finer adjustment are by means 
of a foot-screw in each leg, by working which a circuhu level on tile connecting-frame is adjuste(l. 
A large axis-screw, resting 011 tlte comicct.ing-frame, a11tl rising into a tulmlar nut, is turned hy 
beveled pinions workeu by ;t crank, and thus raises or lowers tltis tubular nnt and the c:ip,pit>cc 
wllich it supports at top. The axis-screw, the leg-racks, and the foot-screws gi\-e three Yertical 
movements in the trestle, l1y which its mtpacit;y for slope-measurements is much amplified. 

In the cap of the rear trestle, a lateral and ~longitudinal motio11 are proYided for, by means 
of two t:tblets arranged to slide, the UJlper one longitudinally on the lower one, and tlw lower 
laterally on the head-plate of the axis-screw tube. Long adjusting screw-handles extend to the 
observer's staml from these two plates and from the axis-screw, enab1ing llim to raise or lower, tn 
slide forward or back, to the right or tl1e left, the rear end of the tube. The fore trestle is similar, 
except that its head is only arranged for a lateral movement, and a second observer makes its 
adjustments by a simple crank. 

Four men can carry a tube, by leYers passed through staples in blocks strapped mHler the 
tubes. The principal observer and an assistant make the contacts and rectifications, the first 
assistant directs the forward tube, ant! another preserves the alignment with a theodolite. A citn•­

. ful recorder notes down the obsen•atious, and an inteJJigent aid places the trestles aud foot-plates. 
The labor of grading, es1>ecially in level saml-liues, is quite trifliug. 

The first base-line measured with the apparatus now descrilmd was the Dauphiue Island lxtsl', 
nea1· Mobile, and about six and two-thirds miles long, which was measured by Professor Bache in 
1847. (Coast Survey Report, 1847, p.39.) TLe party was on the ground six weeks, bet\Yeen April 
30 and June 12, though only 17 working-days were consumed in the final measurement. Tue 
greatest day's work was 183 t11oos, or near seven-tenths of a, mile. From some remeasurements 
the greatest supposable error for the entire base was computed to be less tlum six-tenths of an inch. 

The second base-measurement with this apparatus was also by Professor Bache in 1848 (Coast 
Survey Reports, 1848, ll· 4..'3, and 1849, p. 38), being the Bodies Island base, North Carolina, 
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about six nud three-quarter miles long. Ten working-days were emplo;1·ec1 in tbe actual me:isnre­
ment, between the 4th and 23d of November. The greatest, lla;y's work was 1,692 meters, or 1.06 
miles, iu eight and a half hours. Several partial remeasurements give the total probable error 
for the entire base at less than one-tenth of an inch, and the greatest supposable error at less thau 
three-tenths of an inch. 

The only other base hitherto measured with tht:se meaus js the Edisto Island base, South Uaro­
lina, wl.Jich opemtiou was conducted b,y Professor Bache, l>etween the 3d and 18th of Jaunary, 1850 
(Coast Surve:f l~eport, 18ilO, p . .'H); thirteen clays being occupied in the aettial measurement. Its 
length is about six and two-thirds milers, and it wa:;; much more uneYen than the previous Lase. Tire 
greatest day'::; work was 1,12~ meters, or about three-fourtbs of a mile.. A partial remeiisuremeut 
gave one-tenth of an iuch as tlte probable accidental error of measurement for the whole base. 

It will be almndantly evident, on examining the results of other mode,; of measmement, tlrnt 
tbe Coast MUITey apparatus is a superior combination of the requisite elements for such 01ieratimrn, 
givi11g a g-ai11 in accur:ic,\'1 rupidity, and eeonomy of use o\·er its predticessors. The multiplication 
of bases is no longer a sonrce of such formidable expeu<littires of time and money; hence geodetic 
operations are much facilitated and benefited by tbis fundamental impro\·ement in the instrnme1rts 
employt>d. The more pe1·foct compensation from regulating the masses of the bars, the applieatio11 
of t.he principle of contact indication by the le\·el, the stiffness of the support for the bar-system, 
tlw sector for slope-measurements, aIHl the trestles, combining such a variety of movement with 
rery great Jirmness-Uiese foaturt>S all attest the thorough stmly of the prol>lem, which was made 
by Professor Hacue, preparatory to calling forth tlrn peculiar skill of 1\lr. \Viinlemann. Bessel's 
contact-liwcl, hefore employed in the comparison of standards, bas the same rea11ily available 
accuracy in ihiR apparatus, and should supersede the comparing-microscope entirely for final meaA· 
urements. !<'or field-comparisons witll standa.rds, the pccnlitirly elegant principle of Saxto11':c1 
P~'ronrcler is even better than the contact-level. 

'Vlrntcn'r improniments nmy st.ill need to he made in liase·measuriug apparatus, this important 
point is now rca.ched: that the bases are measured at once witli au a~curnc~y far exceeding tliat of 
the aaguhir measures gi\'en hy atny practicable number of repetitions on port11hle angle-in8trumentl'l, 
and of the same or•l~r with tile compariR011s between tlw actua.l stan11a.nls and their copies nsed in 
the meaRuremeu ts. 

SUPPI,El\IHNT. 

Up to 1874, the indications of the thermometers within the tubes liarn bceu t11ke11 as the u:eans 
for applying any residual correction for want of perfect compensation wllich might be shown to be 
re(1nisite. \Vhile this correction is only of very small amount, and affects the length of a base only 
so far as the mean temperature <luring the measurement or a uase.Jine is· lliffereut from .that at 
'vl1icb the apparatus bas been compared with the standar1l bar, it is, nevertheless, subject to the 
uricertai11t.r arising from tJ1e fact that t,hosc thermometers do not show the actual templ.'ratnre of 
the compensating bars, except when the temperature has bet~n stationar.f for some time. Jn order 
to obviate this smuce of error, an arrangement has been designed au<l 'adapted to the apparatus 
by Assistant J.E. Ililganl, by which the difference in the length of the two bars may be read on 
a scale a.ttached to the iron bar by means of a vernier fixed to the brass bar, formi11g a" Borda 
th ermorueter ", as shown in Fig. 3. The scale is divided to half-millimeters, of which the vernier 
indicates the fiftieth p:trt, so that, by means of a long-focus microscope, the difference may be read 
to the hundredth part of :t millimeter without opening the case. Since the compensation c.'lu 
readily be ma11e correct to within its thirtieth part, it is evident tliat tbc true length of the oom-
1mnud liars may be inferred at any time from the indications of the scale-reading, with an uncer­
tainty no greater than the thousandth llart of a millimeter, or a mieron; as that value is now called. 
In making this correction, no reference to the thermometers is necessary, as tl1e length is directly 
derived from the scale-readings. In the comparisons of the compensating measuring bars with the 
six-meter standard, the latter is immersed in glycerine, and its temperature and inferred length 
are very closely indicated by the thermometers distributed along its entire lengtb1 nearly in 0011-

tact with it, aatl of. course equally immer$ed in the liquid. 



 

THE UNITED STATES COAST SURVEY. 

APPENDIX No. 13. 
NOTE ON TNTERYISIBILITY OF ST.\TJO~ 8. 

1. I.et k, be the height in feet; 
d, the distance of visillility to the horizon in miles, or u,280 feet; an<l 
r, the average radius of curvature uf the earth, sa.y 20,890,000 feet: 

137 

taking the distance as the chord, the height as the yersed-sine (the angles being small,) we haYe­
h: d = d: 2 r 

which gives-
h = 0.5300 d2 

This is to be increased by its 11r, part to allow for ordinary refraction, alHl we get-
h =196d2 and d=&v'k 

2. If we desire to know the height at which a line of sight will pass above the horizon, we 
wm first seek the distance to the tangent-poiut, as follows: call .T the 11eight abo,·e the tangent 

IJ p 

D-d 'H 

t·· 
: I 

/ I 
,. I 
: I 
i J 

paraUel to the line of sight; d, the distance from the lower station to the tangent-point; I>, the 
whole distance between the stations; h, H, tlteir heights: tben-

then-

h - X=19fi d2 

!! - x f_6 (D - !)~-- ... d = !r - 1-rf ~H - !1) 
H - lt=/6 (IJ2 - 2 lJd) ~ JJ 

Thus if h = 900 feet 
H=3600 feet 
]) = 80 miles 
X=h -le> lfl' 

d=lO miles, x=844 feet 
3. If we naw wish to know at what heiO"ht tbe line of sight passes o•er a given point in its n . 

course, we hm·e only to compute the height of visibility for the tlhitance from the tangeut-po~n t, 
and add the height x, by which the line passes above the latter. For a 110int P, uistant ten 1mles 
from H, we shall have the tlistance from the tangent-point= 60 miles, the height of Yisibility = 

2025 feet, to which is added 84'4, feet for the elevation at which the line of sight from H to h passes 
at P, or 2869 feet. 

4. The co-efficient of refraction which enters iuto the rule It = 1
9
6 i£l above given is rather low, 

corresponding to tn. = 0.0613, and is therefore on the safe side for presumed intervisibilitr ... T_h_e 
expression It= f d2, corresponding to m = 0.0781, will more c-0rrectl.Y represe11t the actnal YH•itlllh­

ties in regions bordering on the ocean. 

II. Ex. 133-18 

For d = 50 miles, we lia,·e~ 
h = 1116 d2 = 1406 feet 
It= ~ d2 = 1429 feet 

,J. R HILGAIW. 
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APPENDIX No. 14. 
A J,,JST 01•' STARS FOR OBSERVATIONS OF LATITUDE. 

It has been the custom heretofore in the Coast Survey to select from the British Association's 
Catalogue the pairs of stars suitable for the rletermination of latitude, by the method of observing 
equal meridian zenith-distances with the zenith-telescope. The numbers of the stars so selected 
for observation at any station were sent to the Office, where the mean declinations for the year of 
observation were obtained by reference to all recent catalogues of precision, comprising the several 
Greenwich Catalogues, the \Vashington Observations, the Radcliffe and Armagh, and, where these 
failed, the Rumker Catalogue. For stars not found in at least two of these catalogues, and those 
which exhibited large discrepancies in position, express observations were made, li:r request, at the 
observatories at 'Yashington and Cambridge. 

This practice of deducing the declinations of stars from observations ma<le with different cir­
cles and under varied circumstances has led to a great degree of precision in the assumed declina­
tions. The stars used iin the method of equal zenith-distances comprise those down to the sixth 
magnitude, most of which have not been the object of precise determiuation as standard stars. 
Still we :fiml that tlle probable error of the declination of a star derirnd in the manner above 
mentioned does not exceed ±0".3. And the probable erroc of one obscryation with the instruments 
nsed being between 0".3 and 0".5, the observation of sixteen pairs of stars on four nights nevC'r 
fails to reduce the probable error of the latitude below 0".1. 

The British Association's Catalogue is now very difficult to obtain, and its coustauts have ue­
come obsolete by lapse of time. The continued demand on the Office for copies which could not be 
procured led to the preparation of the catalogue given below, which is intended to replace it as a 
list of stars anlilaMe for the obserrntiuu of latitude by the zenith-telescope in the limits of the 
United States. That list, giving the right ascensions only to the nearest tenth of a minute in time, 
a11d the declinations to tlie nearest minute of arc, for the epoch 1880, is intended to serve merely 
for the selection of stars for the observation of latitude. They comprhm all the stars that are found 
in the "Bonner V-erzeiclmiss," or Nordliche D1trchm11sterung of Argelander, included between sso 40' 
north and 10 48' south declination, and to his 5.9 degree of magnitude inclusfre. The list was 
selectetl under the direction of Assistant C. S. Peirce, and their places computed for the epod1 of 
1880 with sufficient aceura'ty for the purposes above stated. 

The magnitudes have been reduced to a scale of "equable distribution," according to tlie 
method explained in ~Ir. Peirce7s Photometric Researches in the .Annals of the Harvard Ool1ege 
Observatory. It is the intention of the Coast Suney Office to reprint at an early day this list of 
stars, with their accurate positions in declination and right ascension as far as ascertainable. The 
Catalogue of Reis having been thoroughly compared in the preparation of this list, numerous enata 
liave been discovered in the same, which are here given as a supplement. 

The 1mm bers of tlwse stars which are contained in the Briti.sb Association's Catalogue are gi vcn 
in the second column of the list: the third column gives the usual designation by constellations. 
Other reforences are given in the last column; the following abbreviations being used: 

A. Oe. 
B. 

D. M. 
F. 

L.L. 
P. 

Rad. 
Ru. 
s. 

w. 
\yi_ 

ABBREVIATIONS. 

Argelander Oeltsen, vYien, 1851-52. 
Argelander, Bonn, lSGl-62. 
Durcbmusterung. 
Bradley's, Bessel, 1818. 
Delalande, llaily, 1847. 
Pia.zzi, 1814. 
Radcliffe, 1860. 
Rumker, 1843. 
Struve, 1852. 
Weisse, 18~t 
Weisse, 1842. 
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List of stars for latitude-observations. 

' . ' 

No. Yal'ions. JI. A. C.: 

----'---- -· 

Con!"ltcllation. ! ~fagni- I Hight nsc-en- : Deelinntiou, 
1 tndt'J. j sion, ll".180.0. 18b0.0. 

h. m. 
8373 10 Cai;isiop ...... . 5. 3 0 0. 2 I 

2 Anclrom ·---·--·········--·a .. l. 9 :J. 2 ' 

63 31 

28 26 

58 29 

li :-14 

10 2!1 

45 24 

3 Cassiop ..••.•.....•........ /J .. i 

5 

7 

8 

9 

10 

11 I 

12' 

13 
H 
15 
10 

17 

lt' 
]!) 

!!O 

21 

21 

!W 

30 

31 

3~ 

33 

:11 
35 

36 

:rJ 
3~ 

30 

40 

41 

4:2 

43 

H 
43 

4G 

47 

43 

49 

"° 51 

5~. 

53 

54 
5,'j 

56. 

51: 

60' 
61 

87' I'qz;aai. ...........•..•........ 

14 :H Piscium ..•.......•............ 

16 22 Androm ·-------··-

26 
I 

~! 

32 

3u 

46 

51 

Androm ----···-··········--··: 
D.M.14 ...•.......•.......•... ' 

88 Pe~asi. ......... ___ ........ y .. · 

2:l Androm •••••.••.•••......•.. .: 
89 PegasL ..•... --- ......... --X· .; 

35 ~:!~~~:::·.::·.·.:·.·.-... ~t-5~~-:j 
Androrn •..............•...... 
Cassiop ....•... _ ...... ______ . 

.Androm ..••...•..........•... · 

52 24 Androm ······-----··-··---u .. ; 
58 25 Androm ..• - ..••..•..••.... u .. ; 

tiO 26 Androm ..••..•..•••..••..••.. ~ 

G7 ' 

7H 

78 

e:3 
101 

102 1 

109 

121 

120 

.r\ ndrorn --- .. __ ..•...• {72 Il.). 

.A.ndrom .••..••.....•. (7Gll.) .. 

27 An<lrom ................... p .. ! 
CaRsiop ...•... __ .••..•••.•• _ •. [ 
Anclrom .... ' 
Cassiop ········-···-··-· ..••.. : 

47 l)iscinm ······--···-·-····--·· 

4i! rist:illlll ··-·· ·-· ·---···-· ·--· 

Cassiop ···--··--·--····-···-· 
2B Androm ...... ___ .... ___ .. __ . 

14 Cnssic>p ......................... . 
75 .Androm ............. (104 ll.) .. , 

J~(i 
1 

Cassiop ...... ___ ......•.. .. ic •• 

J::JO 52 l'iscimn -·-····-·---·---··---·; 
142 l"'iscium .••..•...•... (123 H.) .. ' 

147 Uoti. •.••.......•.............. ; 

HG Cas•iop ............... (58 ll.) .. ; 

14S Cassiop ..••.•....•...• (59 B.). 

152 .Androm ··------·--- ......••.. 

158 

164 

16.J 

lfifi 

170 

Hi!l 

173 

175 : 
17~ ' 

Bo 
1"9 

194 

197 

198 

201 

206 

211 

213 

2l5 
218 

17 Cassiop ...•...•........•.•. ~ .. 

29 And1'0ln ...•.•••..•. , ....... ii .. 

.Antlrom .••...•..••.. (ll 7 B.J .. 
.F.430 .•...•................... 

Androm •.... ·····--· ...... c;. 

Cassio1) .•••.•.....•...•.. _. _. 

Androm .................. cl .. 
55 Pisdum ··--··-··· 

Cassiop •..•...•...•........ (1. 

32 .Androm .................... .. 
Cassiop ..•...•....... (f\8 l~.} .. ' 
Antlrom ............. (12ll JI.). 

19 Cassi<>p .................... g .. . 
20 Caesiop ........................ . 
21 Cassiop ...........•...••...... 

Cassio11 ...•.... - ... - ...... - - - . ~ 
22 Cassiop .......... ·----~---·o .. '. 

Cassiop ............... (74 B.) .. 

2:.i Ca8sio1l. ··-- ...•.••..•••.•.•. 
57 Piscium ................... . 
5ll Plseium ........... . 

34 .Androm ••••••••.•••..•..•• ~ .. 
24 Cassiop .................... ~ .. 

2. 5 

5. 4 

5. 6 

5. 1 

5. 4 

5. 9 
2. j I 

5. 4 

4. 9 

5.!J 

5. g 

5. g 

5. y 

5. g 

4. j 

4. 4 

5. 7 

5. 9 

G. 9 

5. 4 

5. g 

5. 4 
5. g 

3. ~i 

::>. ~l 

.l. B 

5. 7 

5. 1 

5. 9 

4. 5 

5 . .J 

5. !) 

3. (i 

3.() 

5. !) 

4. 2 

4. 2 

5. H 

5. 6 

4. 5 

;1. 5 

5. 4 

5. ~' 

5. ~' 
5.0 

4. 5 

:J. 4 

5. fi 

4. 7 
5.6 

5. tJ 

4. 9 

5.1 

3. 9 

3.6 

:.2. 9 

::.1.0 
4. I 

~. 7 I 

5. 8 i 
7. 0 I 

7. 3: 

8. 4 ; 

8. 7 ! 
s. e 

10. 1 

HLS 

10. 8 : 

10. 8 

12. 0 i 

12. 4 

l~. 5 

Hoi 
1-i. n , 
17.8 

17. 4 

1~. 6 

21. ~ . 

22. 0 

2:J. 7 

2:~. 8 : 

25.1 ' 
23.1 

2U.1 

2G. a 
2S. 7 

':!~'- 4 
29. !) 

:!0.1! 

ao. 3 : 

30. :-) : 

30. 8 ! 
:ll. 0 

a~. 'i! ; 

32.5' 

3;.?. 9. 

3:1. 6 

:~1. 7. 

:14. 6 ' 

3.J.9 : 
35. 3 ~ 

35. 5 

36. 8 ! 

37." 
3'7. Et 

:ie.1 

313. ·1 

au. D 

40. 3 

40. 7 

4l. 0 

0 41. 6 

47 2~ 10 Rad. 

22 49 

14 31 

40 Z.l 

19 33 

21 37 Oh, l}J9 ""· 
09 

42 56 i 44 lto.d. 
60 5-2 i 
47 !(; 

38 01 

36 07 

43 Ot' 

30 52 or., 3~ Pinzzi. 

32 15 j :JG7 L. I~. 
37 IH 

!\! 21 

43 45 

5~ 23 

17 13 

15 4ti i 
fl!J t~ ; -6::->5 L. L. 
2~ 05 

53 50 

:i2 56 

G:! 16 

1!) ~B 

12 43 : 

- 1 11 UH. 
53 30 

5!) 3!) 

43 50 (17 II.> 
:;:1 H 
:u 04 

2:J 2l '. Oh 1 7~)7 ""' . 
:l! 41 

28 40 I 

4~ 42 

30 12 i 
20 41' i 

5;_. 53 ~ 

:iii 47 : 

65 28: 

23 5!J , 10137 L. J,. 

49: 51 : 

46 22 

74 2() ' 

47 12 j 

n 38 

5l 34 

... 12 

14 49 

11 20 

2'J 37 

57 11 

139 
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List of stars for latitude-observations-Continued. 

I 

i 
62 i 
63 i 
6! i 
65 ! 
66. 

67 

68 

69 
70 

71 

72 

219 

2'll 

22-i 

223 

227 

Constellation. I 
~~~~~~~~~~I 

, . ! 
2~ Cassml• - - - - •... - ... - .. - ...... " .. i 

Piscium ·---·--------------- .. ! 
63 l"isciam ------ ------· ...... o .. l 
64- Piscium ....................... 1: 

35 Androm ·-------·--------··•··! 
Cassiop ---··- ----. ___ -- _. -- . - -I 

65 Piscinm ...................... i __ : 

Cassiop ----- ..... ___ ...... __ .-I 
20 Ceti ··--·-····---------·------
26 Cassiop ..................... vi •. 

66 l?'iscium ..•..•.......•........ 

7.'l · 256 61 Fiscinm ----····-·-··--···-k·-' 

;4 253 Cassiop---------------·--·-Y· 

84 . 

8:\ 

86 
87: 

88' 
89. 
901' 

90' 
!JI; 

92 

!)3 

91 

96' 

nr 
~-}8 

t~J 

)0) 

JOI 

102 
103 

101 

105 

106 

107 

JOB 

10!1 

110 

111 
112 

lJ:l 

114 

115 
llti 

117 

118 ; 

119 

120 

121 l 

251 

267 

26D 

295 

303 

30;:; 

307 

308 . 

314 

318 

32-2 ! 
~20: 

32B I 

330 

327 

334 

336 

339 

338 

343 

344 

343 

349 

3•8 
365 i 

368 

404 

409 

tl2 

28 Cassiop ..............•.... L• 2 • -i 

~: ~-:~:: --~~~~~~------·-~----~~~~~:~~i 
Ca~siop. ______ ....... (97 B.). I 

68 ~:;!~:~:: :::::: :::::_·: :::::·:~'::! 
39 Androm ...•......•........... \ 

Pis.cium. -~-. ___ ...... __ .. ul __ ! 
71 Piscium .........•.......... E •• · 

Cas•fop ..•... - . _ ..... (101 l!.) .. , 

D. M. 220 .•...•...• ·-··--··-·-·: 
26 Ceti ·--··--···--·····---··---·: 
73 Piscinm ..............•....... : 

72 Piscium ·-·-··················i 
Piscia:m ..•............•.. l/J"1 .. ; 
Piscium ...•..•.•.•..•..••.... : 

30 Cassiop .................... µ .. I 

41 Androm ···-·····-···-········' 
79 Piscium ··-·······-····--df/1 .. : 

Cephei. •.. __ .••.•.... __ ..... . 
80 Pisclum ... __ . __ ....... __ ... e .. : 

42 Androm .......•.••.••...•. q, .. : 
31 Cas•iop ··-·-· ................. ' 
43 .Antlrum . .................. {J •. 

81 Piscium .••. ··-······- .... I/Ji .. ) 
F. 314 .... _. _ .. _ ... __ . __ ..... _. i 

Cas•i<>p .. - .............. _ .. 9 .. 

Piscium ...................•.. 

32 Cas•iop ..................... . 

45 An<lrom .... -·····--··-----

33 Ceti.. --· .•............•....... 
ell l'lscium .................. . g . ., 

83 Pisci11m ..••••....•.•...•. T •• : 

84 Piscinm ........ -- . -- ... --·X·.: 
85 Fisciam ................... iJ> •• '. 

86 Piscimn ..•..••...•...•.... , .. , 

Ccph<•i. ................ _ ..... . 
38 Ceti ... -··. -· ...... _ ...• _ .. _ .. . 
89 Piseiom ............. ..... f .. i 
90 Piscium ................... i.· __ : 

Cephei. ••. ··············--··' 
42 Cet.i .•••••• ······---· .......... · 
91 Piscinm.......... .. .... 1 . .-

Urs. Minor (Polatisl. ... : ..... · 

46 Androm ······-··-···---------

41 Androm ............ ·-········J 
3-0 Cll8siop .................... .p .. I 

Magni­
tude. I 

Right as-cen­
sion1 1eso.o. 

I h . .... 
5.1 

5. 9 i 

4.5 \ 

5. 4 ! 
4. 6 I 
!J.6 ! 
5.31 
4. 9 I 

4. 5 

5. 9 

5. 9 

5. 9 

4. 9 ; 

5. 9 

5. 4 

4. 3 i 
5. 9 i 
5 9 ! 

5: 9 : 
5. 9 

5. 4 

4. 9 : 

5. 9 i 
5. 4 I 
.5. 1 I 

:.,.fi 
1 5. 4 I 

!"i. 9 ~ 

4. 4 

5. 9 

2. 5 
.l)_fj 

5. 9 

4. 7 

5. 9 

fl. 7 : 

!'.i.!) 

5. 9 ' 
5. 4 

4. 3 

4. 6 : 

4. 5 : 

5. 1 

5. 9 

5. 6 

3. 4 

4. 6 

:;. 9 : 

5. 6 '. 

4. 9 : 

1.9 I 
5.1 ! 
s.ll I 
s.1 I 

I 

• 

0 42. 0 
42.1 

4\l. 5 

42. 7 

43.'.! 

43. 5 

43.5 

45. 9 

46. 9 

47. 9 

48. 2 

48. 5 

49. 5 

4!~. 5 
50.1 

50.8 

51.0 

51. 3 

51.6 

52.6 

5fi. 2 

56.!! 

56. 7 

57.0 

57. 0 

57. 7 

58. 7 

58. 8 

59.3 

0 59.3 

1 (), 4 

1. 1 

1. 5 

2.2 
2. 2 

2. 5 

2. 7 

3.0 

3. 4 

3.6 

3.8 

3. 8 
4.·o 

4.4 

4. 5 

4. 7 

!>.O 

5. 0 

7. 3 

7.5 

8.1 

8. 7 

11. 6 

JZ.9 
13. 4 

l3. 7 

14. 5: 
U.ti I 

~:::II 
17.5 

Declination, I -, 
lBt:-0.0. Various. 

!--~~~~~~~~ 

' l 
50 19 ( 

40 ! M.20. 

~ ~i 
:~ ~I (18 H.) 

- 1 481 
SR 10 

JS 32 i 
26 33 ! 
60 05 I 
.'>8 31 
37 51 

22 47 

65 41 

28 21 

13 1)4 

8:i 37 

40 41 
31 10 

7 ]5 

00 57 

51 51 

0 43 

5 oo 
14 18 

20 50 
20 50 
54 !JO 
43 18 

20 C6 
79 Oll 

5 Ol 

46 36 

GB 08 

34 59 

19 01 

63 33 i 

54 31 

M.28. 

(43 H.l 

313 lt1ttl. 

(44H.) 

24 50 : lh, 20 P. 
64 21 ! 
37 1)5 

1 47 ; 

JO 47; 

29 28: 
!Ill 24 
2-1 56 

0 57; 

71 08 

- 1 27 i 

2 5H' 

26 37 ! 

78 (15: 

-· • 10' 
f.18 00; 

I 
Sil 40 [ 

•"f 54 i 
37 06 I 

fl7 :W I 
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List of stars for latitude-observations-Continueu. 

No. B.A.C. Constellation. 
: Magni- :: Right a.seen. I D~C'Jin-atiou, 
' tulle. sion, 1880.0. j 1380.0. 

Various. 

------~-----·--- ----

122 416 37 Cassiop ..•......•...•..•... J .. 
12:1 42;) Androm •.......•... (207 D.) .. 
124 , 427 , 93 Pisclum .•...•..••.......•. . p •. 

12:5' 4:1J 94 l)iscium -----··----·-··--··--· 
126 432: 48 Androm ................... w •. 

127 : .•••...... ' D.M.289 •..••......••...•..... 

12€ ! . • • • • • • • • Cassiap ...................... . 
129 441 49 Androm •.......•..•..... A .. 

130 448 98 Piscium ·-····---··-···---·I'· 
131 

132 

133 

134 

135 

136 

137 

138 

139 

HO 
Ul 
142 

14:l 

144 

145 
! H6 

147 

148 
149 
15-0 
151 

152 

153 

154 

1!)5 

156 

157 

158 

159 
. 160 

161 

162 

163 

164 
165 

166 
167 

lli8 
169 

170 
17l 

172 

173 

174 

175 

176 

rn 
1'78 

179 
180 

181 

182 

45-3 99 Piscium ••..••.••..••...•.. 77 .. 

436 39 Caseiop .•..•...•...•....•. -X··' 

468 40 Cassiop •••..•......••...•..••. 
4e·o 50 Androm ••.••...........••.... 

482' Cassiop ·----------·-------- --
481 Persci v (<>r 51 .;:\ndrom.) .•..•. 1 

4i8 102 l)iscium .................... '1T •• ! 

4g.2 52 Arnlr(tnl ...................... x.J 

501 .A.ndrom ............. (227B.) .. l 
502 53 .A.ndrom ..................... ,T •. ! 

499 42 Cassiop .••..•...•..••....•.••. 
!HO Androm --- .•.. ___ . _ .......... . 

Piscinm ........ __ ....... ___ ... . 
514 Triangnli. ............. (SB.) .. 
519 1 Trianguli. ...•..••...•...•.... 

518 106 Piscium ····--···-···-··--·•'·-~ 
515 44 Cassi-Op ..•..••...•.......•.... ' 
5~1 107 Piscium ••..••..••............ : 

521! Persei 1> (or 54 .Androm.) .••••• ' 

537 110 Piscium .•••.••.••..••..••. o •• 

544 j .A.ndrom •••••••••••••••••••••• 
546 Arietis ................... ___ . _. 

556 1 Arietis ...•...•..•••...•..•.... 
558 1 Persci ........................... . 

561 54 Aries (or Ceti) ..•••.•••..••..• ' 
564 45 Cassiop •.•••••••.••......•. < .• 

566 55 Androm .••..•...••..••..• _ ... 

569 Triangnli .•.•••.••••••. ..•. a. .. 
568 46 Cassiop. -·~ •.••...••..•...•... 
572 5 Arietls ••••...••..••.••... . y'.. 
574 111 Pi.scinm .................•. f. 
577 6 Arietie .••..•...•...•..••. .{! .. 
580 56 .A.ndrom . , •..••......•........ 

579 . Androu1 ........................ . 
59-2 8 Arleti• .•.•....•.•••.•••.•• t. . 

F.339 ·····--···-·············· 
593 !l Arietis ...•.•.••••••••••..•. .\ .. 

:;95 48 C"""iol'-····· .•...•..••...•... 
600 50 Caeelop .•.•...••.••..••..••••. 
!>97 47 Cas•ioi> ..•••....••..•••..••••• 

608 49Caseiop .......•..•..••..••... 
610 52 Casaiop ...•...•..••..••..••... 
611 53 Cassi op ...•...•..••.•••.•••... 
614 4 Persei. ...•...•.......•..••... 

625 113 Piseinm ············;······"'· 
624 3 Triangnli .••...•..••...•.• .t .. 
628 57 Androm .•••.••••••..••.••. r .. 
630 10 .A.rieti3. • • . • • • • • • • • • • . • • • • ••.. 
633 00 Ceti ......................... . 
644 12 .Al"foti.s •••••••••• • • . • •••••• IC • • 

648 13 Ariet!s ....................... . 
6'9 li8 A ndmm •••••••••.•••••••••••. 

3. 1 

5. a 
5. 4 

4. 9 

4. n 
4. 2 j 

5. g . 

5.1 

4. 2 

!L H 

3. 8 

5. g 

4. u 
5. 9 

5. 3 

5. l 

5. 3 

:-~. 9 

5. ~ 

5.9 
4. 9 

5.9 

5.3 

4.2 : 

4.5. 
5.9 

5. H 

5. 9 

5.4 i 

5. 4 

3. 5 

5.tl 

3. 8 

5.1 

3. 7 

4. 5 

2. 7 

5. 6 

5. 6 

5. 4 

5. 4 

4. 9 
4. 5 

4. 2 

5.3 

4. 9 . 

5.9 

5.9. 

4. 9 ;· 

3. 7 '; 

fi. 4 i 
t.9[ 
5.9 l 
5,9 I 

5.91 
1. 9

1 
4.9 

h. m. 

li<. 0 i 
JV.3 i 

u. e. 
20.2 

20.5 

2:!.5' 

2-2. g 

2:1. 9 

25.1 

26.1 

29. 0 

29. 7 

30.:l 
30.C, 

30.'' 
32,2 I 

33.5: 
3.1. 6 . 

33.8: 
34. 5 

34. 0 

34. 8 

35.2 

35.~ I 

35.3' 
36. 0 ' 

36. 1 

39. l ~ 
41.6 

41. 7 

4;1 . .5 

44. 1 

41. 5 

4;;_ 8 

46.1 

46. 3 

46. 8 : 

46. 9 . 
47. 4 i 
48. 0 ' 

46. 8 

4U. 1 

50. 8 

50. 9 

51. 3 

52. 1 

f,3, 2 I 

53. s 1 
54. l ' 

54.1 

54.1 i 
54. 4 i 
:;.1. 9 i 
56. I I 
56. 6 ! 
56. 8 ! 
S7.1 i 

1 59. s j 
2 0. 4 ' 

2 1.31 

5!) 37 

42 4!l 

18 3:1 

18 37 
4-l 47 

40 29 

t35 2G 1563 ..A. tk. 

4() 23 

5 31 
14 ~4 

58 37 

40 48 

;)7 22 

48 01 

11 31! 

4;~ 45 

42 41 

:l9 51< 

70 (JO 

4\: 01 
2;; 08 2o!l B. 

29 ~7 

34 38 

4 53 

59 57 
19 42 

51] 05 

B 3:1 

31 21 

1(\ 22 

21 40 

54 3:! 

10 28 : M. 63. 
63. 05 

4<! O\l 

2." 00 

68 05 

18 42 

:2 3:0 

20 13 

36 41 

36 4-0 U. M. 355. 

11 H 

64 Oil 

23 01 

70 19 

71 50 ' 

7o 42 
7.) 32 

&I 19 

f.:J 49 : 

53 !'i.ri 

2 11 
32 43 
41 45 I 

-~ BJi 
22 !15 

37 181 

141 



 

142 REPORT OF THE SUPERINTENDENT OF 

List of stars for latitude-observations-Continued. 

I No. I n. A. c.1 Constellation. I ~:~:.i- I ~;~:,\~~~~-1 De~~8~~~'.0'" I 
1--1----i-------------- ' h. m. I o !, ________ _ 

Various. 

1831 653 ! Persei (or Casslop) .•. (30B.) .. i 5.9 2.1 ! 53 17 2£023 A. Oe. 

l!l4 6~6 i 4 Trianl'(uli. ... -···· - -- • ---1'1- -i 3. 1 2. 41 
185 657: 14 Arietis .••..••...•......••..•. i 4. 9 2. 6 I 
186 665 15 Ariet.is .... ---··-------····-- 5.9 4.U 

i 187 668' 55 Cassiop ·------·----·······---· 
188 675 6 TriangulL ..••••.•.•........... 
189 676 60 Arnlrum .: •....•.........•. b •. : 

~: :: ~~ ~:::::: _·_·_·_-_·_·_·~----_·_-_-_:::::::~::: 
192 6H4 65 Ceti. ..•.•. ·---·-·-··-··---t'--' 
193 693 21 Arietis ·······-·-·-···-·····--: 
1!14 691 7 TriangulL ...•.•.•...••..••... : 
195 697 8 Trianguli ...•••.•.••.•... _. o. _ 
196 698 9 Trianguli. .•..•.......•.... ,, .. 
197 I 706 62 Androm •.••...•.••.•..•.... c __ : 

198 

199 

200 

201 

202 

203 

204 

707 22 .A.rietiB ...................... o .. i 
70F. Ceti .................................. i 
710 10 Triangnli _ ..•. ______ --- ______ .: 

Arie tis .•.•••..••..... (70 B.) __ ! 
721 9 PerseL ....................... i .. j 
72:1 £9 Ceti ............................ 1 

20(i 

207 

20F 

20fl 

210 

211 

212 

213 

214 

215 

216 

217 

21~ 

2rn 
220 

221 

2'2ll 

223 

224 

2"Z5 ' 

226 

227 

22B 
2211 
23(1 

231 

232 

233 

234 

777 

786 

794 

798 

784 

HO~ 

811 

813 

816 

819 

821 

8!35 

1!27 

829 

!!31 

837 t 
842; 

844 

845 

861 

866 ~~ 1' 238 867 

23:!1 863 

240 I 870 

241 i B72 I 
242 ! 871 

2431-······· -· 

70 (~t~ti - ............ - ... -· ...• ····-. 1 
64 .Androm ...................... . 

65 A..nd['OIU ...................... . 

24 Arietis .•..•................ e .. 
· Cassiop ..•...•. _____ .•. _ ... __ . 

11 Triangnli ..................... . 
12 Trianguli .......... _ ....... ___ , 

73 Coti. ..•..••...•........... t• .. , 

14 ~;~:~·-·_·_·.-.-.-.-.·.·.·.·_·_<~~-~-~~:! 
30 Ceti. ...•. -·-·-··--------------' 
75 Ceti ............................. _ 
36 Ca.ssiop ...................... . 

Persei ............................ . 
15 Trianguli ........................ ' 

78 Ueti ....................... v .. : 
31 Arietis .......................... 1 

Cephei. .••.....•••...•..•..•.. j 
32 Arieti.B .•...•..•.••.•••.•••. v -i 
82 Celi - . - -- . ---·-· .. -- - .. -----~--1 
33 A..rietis .......................... j 

11 Pcrsei ·······················-i 
rersei. ••........•.. - . (64 B.) •. i 

12 Persei ................................ : 

34 Arietis ...............•.... ,.... .. ! 
13 Persei ........................ 6 .. j 
14 Persei ................................. 1, 

35 Arie tis _ ....•....••........•. _ : 
86 CetL .••..........•......... y .. i 
37 Arietis ........................ 0 •• 1 

38 Arietis .•••.•.••••..•••••.••.. 1 
Arlctia (oru Ceti) ..••••.••.•.• I 

3-g Arietis -·--··--·--·-··-···----! 
Arie tis •••.••..••.••. (116 B.J .. i 

4<J Arietis .•.•.•••.••.........•.. 

1 15 Peraei. .••...•••.....•••••. ~ -. 

42 ArletiB ····················"··[ 
41 Arietis ···-·-·····-·-·--------
16 Persei •...........••••••..•••. 

1 
Pereei •.•••••••••.•.•••••••••. 

5. 9 

4. 9 ' 

5.1 

5. 4 

5. 9 

4. 5 

5. 9 

5.1 

4. 9 

4. 2 

~. 1 

5. 6 

5.6 

5. 9 ! 

5. 4 

5. 4 

5.6 

5. 6 

4. 7 

5.4 

4. 6 

5. 4 

5. 4 

4. 5 

5.9' 

5. 4 

5. 4 

5. 4 

4. 9 

5. 9 

5.4 

5. 3 

5. 0 

5. j 

5. 5 

3.8 

5.4 

5.9 

5. 9 

4. 7 

5. 6 

4.3 

5.4: 
4.9; 
3. 7 i 
5. 9 ! 
5.1 t 

4.2] 
5.1 i 
s.g I 
5.9 j 

3. 7 

5.2 

ti.4 

5. 8 

6.1 
6.5 

6. 6 

8. ~ 

9. 0 

9. 9 

10.4 

11.5 

11.!:i 

11. 8 

12.0 

12. 2 

H.O 

15. t'l 

16.1 

lG.5 

17. 7 

18. 4 

19. 2 

20.4 

21.2 

21.8 

22. 4 

24.8 

25.3 

26.0 

26.8 

2!'.2 

29.6 

30.1 

30.J 

32.0 

33. 3 

33. 7 
34.G 

:H. 5 

34. A I 

35. 6 

36.0 

36.4 

36.4 

37.1 

:!7.9 

38. 4 

38.5 

40.8 

41.8 

41.8 

41. 9 

42.6 

42.9 

43.0 

2 43.71 

34 25 

25 23 

1~ 5fi 

65 57 

29 45 

43 40 

w 39 

14 42 

8 17 

!14 30 

32 49 

~3 42 
33 18 

46 49 

19 21 

11 
28 o~ 

~2 37 116l Itu. 

55 18 

-- 0 w 
- l 26 

49 27 

49 44 

10 05 

G6 52 

31 1:; 

2'J o~ 

7 5ll 

2'2 56 1627 Ru. 
35 38 

45 

- 1 34 

72 17 (36 H.) 

36 48 2•, 642 w. 
34 10 

5 05 

11 57 

80 5G 

21 27 

- 0 11 

26 33 

54 3G 

ti:J 01 

39 41 

19 29 
48 .j,'J 

43 47 

ll;: I 
14 49 

11 57 

9 36 

!18 45 

24 42 

17 48 
55 24 

16 fi8 

26 46 

37 49 

46 Ill ~~}A. Oe. 



 

THE UNIT.ED S'f.ATES COAST SUitVEY 

List of stars for latitude-observations-Ooutiuued. 
---------------.~---~-- -

I i 
No. i n.A.C. Constellation. 

1\-fagni- Right a13ceu-' Declinatio11, 
tutle. j f'.:.iou, 1800.0. ~ 18EO.O. 

YariomJ. 

----1 ------
' ' 

244 

245 

24C 
·247 

248 

2411 

250 

251 

252 

253 

254 i 
255 ! 

I 
256 
2-"' I 
Jj i 

877 17 }lC'rSC>i ••••.••••••••••••••••••• i 

8rtl 4:1 Arietis ................•... cr .. · 

88:5 18 Pe1·sei ..••.••..••..•...••.. T •. 

888 20 Pereei ······-···-··--··-- .... 

901 

904 I 
R!){) I 
912 

Yl3 , 

914 ' 

9151 
9181· 

921 

D. M. 591. ..••. ·------·--·· ..• 

D.M.658 ····--·---. --·---· ---
45 Arietis ...... --- ......... .. p2 •. 

~l Persei ··········-···-···-··--·· 
Cephei.·--·-········-···-·--·· 1 

2'2 I>ersei ·--··········-····-·-1T-. 
47 _i-\ript.is ..•. ··---·--·----·--·--­

J>erseL •...•...•...... {97 B.) .. 

~4 Pcrsei ··-···-···-··--···--·-·· 
Pcrsei -·-···-···---·-········· 

48 Arictis ..................... £. 

!).9 

5. ~· ' 
5. 9 

;-)_ 9 

4. 7 

5. 4 i 

5. 0 

5. !J 

5. 3 

5. 4 

4. 3 i 258 : 

259 

2GO 

2Gl 

262 

263 

264 

908 CepheL....................... ~1.4 

929 91 Ceti -··············--···--·>-.. 4.7 
941 49 .Arieti~ .•.......•............. 5.f• · 

£149 92 Ccti ...................... '"a.. 2. 7 

H-17 23 Persei ·---·-············--·Y·· 3.4 
Cassiop ········-···-···-· !J.U 

9:i3 25 Persei -·---·--·------------P-· 3.8 "<"nr. i 
206 9:,7 

207 i 955 7 
26~ J. ________ _ 
2691 963 
270 ' 962 

271 ! 967 ~ 
272 i 974 i 

:::: :1 
2761 986 I 
217 I 994 ; 

278 !·--------·! 
279 I 9951 
260 I 999 

281 l --·------1 
282 i 1001 I 

2'!3 ·1' 1006 II 

264 ]007 

2651 1011 
286 1011 I 
287 1023 

288 1028 

269 

290 

:~ 1· 

293 

1025 
1026 

1030 

1034 

1040 

1045 

1043 

1052 

1053 

1057 

1058 

52 Arietis ·--···-·········-··· 
Cassiop .••. --- - ---- - --- - .•. - -· 
Arietis ....... ____ ... (147 B ) .. 

!i/6 Persei. ___ . ____ .•. ___ . ____ .{3 .• 

Persei .........•..••...•..•. i .. 

27 Peri:o,ei •.••. ·---·-···--··--·K .. ; 
.:55 Aiietis . --- . --- .......... -- . 

Arietis __ ...... __ .... (155 B.) 

28 Pcraci ·········-·--· ..•... w 

Urs. Minor .....••..•....... 

~7 Arleti• -·------·------·-··· 
94 Ceti. ____________ ·---------··-

Persei. ••..•...•...•. (12'2 B.) .. 

PerseL ................ '120 B.} .. 1 

.Arietis ··-······-·······--·~·-· 
Persei ......................... . 

Caruelop ·----------· -------
30 Persci ...................... . 
2D Porsci ......................... . 

31 Persei ---------- ... - --·- -· - .. . 
}"Jersei ----- ................... . 

59 Arfotis ..... --- . ------· ---· ---
96 Ceti. •••..••......••....... ~'-· 

Arietia. -- ..•.. --···----- ---· -- ' 
32 Porsei ..•..... ·--··--··-----l .. 

Camelop ---- ---- -------. ------
'61 Arietia ....•...•..•••...•.. ,,1 .. 
62 Arieti• ..••..••. --- . --- . ---- --
63 Arietis .•..............•... T'.. 
33 Persei .......•...••....... ct •• ' 

Persei. ..• ---- --- ..•. (146 II.I-., 
G4 Arietis ............ - ............... ~ 

65 Arieti3 ----·-·---·-··---------i 
1 ~:::_-_-_-_-_._-_-_-_-:_-_-_._-:::_<~-~--'::! 

Camelop ---·······-···--------1 

5. 9 

il. 1 

5.1 

2 var. 
4. 3 

4 .. 5 

.5. ~I 

5. 9. 
5.1 
5. 9 

4.3 

5.3 

5. 9 

5. 9 

4. 5 i 

5.5: 

4.5' 
5.9 

5. 4 ' 

5.4 

4.". 
5.~ 

5.3 i 

5. 1 
5.3 

5.9 

4. 9 

5. 4 

4. 9 

1.9 ! 
5. 4 ' 

5.5 
i 

:· 5 j 
... 9 I 

3.8 

4. 5 

!i.9 

1062 Camelop -··-----·----·------··I 

J.. Vt. 

2 44. 2 

44. n 
4.l. 8 

4t.i.2 

·Hi.4 

4t<. 5 

4"- 1 
50.0 

5l).3 

51.1 

51. 7 

5G.O 

GG. 1 

57.3 

57.J 

58.4 

r.s. 9 
2 59. 8 
3 0. 3 

0. 4 

1. 4 : 

2.4 

3.~ 

3. 6 

4. 1 

4. e 
6. j' 

G. 7 

7.6 

8.0 i 

8.1 

9.5 

~). 'i 

10.1 

10. 7 

11. 3 
12., 

13. \ 

13. I 

13.5; 

14.3 
14.3 

15. 0 

li> 8 

Ia. 8: 

17.0 

17. 2 

17. J 

17. G ! 

1~. 4 ; 

19. 4 i 
rn. 6 I 
20. 31 

3-! 3i 

H :'4 
ti2 IG 

37 5:.! 

61 02 

46 40 

17 JI 

31 !i!£ 

";8 ri7 47 JI.} 
3!) 11 i 

20 Ill 

4t3 44 

34 42 

51 frl (T. 41l.} 

20 52 

e1 00 
8 ;!(; 

~H Otl 

3 37 i 

-.l.> ()2 I 

63 3G 3411 A. Ce. 

38 2-2 

Q4 47 

73 56 

12 44 

40 30 

49 09 

44 24 

20 37 

26 2U 

39 09 

84 29 

19 16 

- 1 37 

5U 41 

,'\() 2!) 

20 3(; 

30 07 

65 ];l 

43 35 

4U 4~ 

4~ 40 

33 46 

26 38 ; 

2 56 

(37 JT.) 

572:J L. L. 

3', rn P. 
(1 H.) 

(23 H.) 

2R 37 i F. H4. 

42 54 I 
64 09 • D. lll. 391. 

20 43 

27 11 

20 J!J 

49 ~6 

33 CKi 3ti~ a20 "~-

24 19 

20 2:J 
12 12 6268 L. L. 

8 36 
(~U.) 

(:! ll.) 

I 

!1!14 

295 

ll96 

297 

298 

299 
300 

301 

302 

303 

3Q4 

1059

1 

PereeL .••.•••••••••. (147:B.) .. I 

1008 2 Tnuri.-·---·---··--···--·-- -·[ 
·~~~~-'---~~~~~~~~~~~~~l 

4. 9 

4.21 320.71 

59 31 

48 3!l 

58 28 

9 l9 ., _______ J 
~----- -----

143 



 

144 REPORT OF THE SUPERINTENDENT OF 

List of 8tars fm· latitude-observations-Continued. 

i ' 
N 

I 

o. I B . .A.C. Constellat'.011. 

I 

305 I 10~6 34 Persei ...•.............•...•.. ! 
i 30£ 1.... •. . •• . Peraei. ............... (15~ B.J .. ' 

307 .• . • •. . Camel op ..•.•...•.•........... i 
308 i 10~11 

309 1071 

310 1084 

311 

312 ! 1087 

:il3 I 10!!! 

314 •.••••. 

315 ! ......... . 

316 ! ...... . 
317 I 

318 

319 

320 

321 

322 

323 

324 

325 

I 326 

3\l'7 

3ll8 

329 

330 

331 

332 

333 

334 

335 

336 

337 

3:l8 

339 

340 

341 

342 

343' 
344 ! 
345 

1139 

1!37 

1147 

1151 

1153 

1144 I 
1154 

1161 

11e2 I 
I 

····i 
1100 

1174 

1172 

346 1176 

347 1175 

348 ! 11921 
349 ! .......... , 

:l····-~=·1 
3!i3 12114 

354 1210 I 
355 ! 1214 

356 I 1221 

:J:\71 1219 
358 I" ..•...... 
35D I 1228 

300 1' 1246 

: ·····;;;~·1 
363 1!137 I 

36{ 12H I' 
365 12(5 

6fi Arietls ----·--- ..... ----·· ---
35 Pcrsei ..•...•..••......... "·· 

4 Persei (or Tauri S.) ..•..•.... · 1 

TaurL ...•........... ('.!: 401) .. 

2! ~:::1· :::::: :::_·: ·: :_·:::::.~::I 
Camelop ••.•••................ ! 
Persei..: •...••...••. (159 B.) .. i 
Persei. •.•••.•••...•. (IGO B.) .. ! 
Cephei.. . . . • . • . • • .. (323 Il. J •• ! 
PerseL .................... w .. 1 

10 Tauri. .••..•...........••..•.. 1 

~::~!~~'.:: :: :::~:·. ::: : ::::: ::: i 
T • I 

auri ..•..........•... (33 B.) .. I 
Camelop ..•.•••.••..... (4 B.) .. 
Persei. •.••....•..•.. (1C4 B.) •. ! 

12 Tauri ..••...•..•.......•...... i 
40 Persei .••...•...•.......•.••.. \ 
13 Tanri. ........................ ! 

Camelop .•..•..........•...... 1 

16 Camelop ..........•.•.•..•..•. I 
Persel. ...•.•...•••.. (167 B.) .. i 

14 ~:::~;. :::::::: :::: :::: ::: ::~j 
Poraci .••.•••. ·--···-····-·"··I 

~! ~::~lo:::::::::::::::::::::J 
24 Eridani. •••••.•.•......••..•.. 

1

i 

Camelop •••••.•••.•••..•...... 
20 Ta.nri ............................ 1 
23 Tanri. ........................ j 
29 Tanri .. ················--·"'··/ 

Persei •••.•••.••••••••.••.•••. 
Tami .••••.•••..•••••••.... q •• ) 

30 Tauri. ........................ 
1 Persei.. ..•...•.••... (176 B.). · j 

27 Tami ..•...••.•.•.....•.•••••. 

1 

42 Persei. •••••••••.••..••••••.. 

~:~1~~::::::::::::::::::::::1 
Per""i ..•...•..•.....•..... 0 .. J 

44 Persel .•.•.•••.•.•......••. ( .. 
Camelop ••••..••....••••..•... 
Camelop •.........•.•.••...•.. 
Peraei ....................... . 

43 Pcraei •••.••.••..•••••.••• A .. 
32 Taurl ..•••••.•••.••••••••••.•. 

45 Persei .••..•...•••••.••.•.. • .. 
C<lphei. •.•....•......•...•.... 

46 l'ersci .•.•••.••••••...•..•. < .. 
Tattri •.•.•.••••••••. (163 :B.) •• 

Camelop .••••••••••••••••••••• 

35 ']_'.anri. ·-·········· ............. A .• 

Camelop •••••••••••••••••..•.. 
Tami ..••.•••••••••• (16713.) •• 

35 Eridani. .•...••.••••.••.••••.. 

:Magni- ) Right ascen- \ Declin.ation 1 ' 

tude. : sion, lE'BO.O. ! 18130.0. 
Varim1s. 

____ ! ! _____ -----·-----

5. 3 

5. 9 

4. 7 

5. 9 

4. 7 l 
5.3 i 

5. 4 I 

4. 2 

5.H 

5. 9 
5. g 

5. 9 

5. 9 
5. 2 

4.3 

4. 9 ! 

5. 9 

.=.. g ! 

.5.9 ' 
5. 4 I 

5. 5 
4. 7 : 

5. 4 I 

5.3 

5.4 

5.4 

3. 8 

5.9 

4.2 

4.3 

4.6 

4. 9 

5.5 

4. 5 

4. 7 

4.5 

5.4 

5.9 
3.4 

5.1 

5.5 

4.2 
5.5 

5.9 
5. 9 

3. 7 ! 

a. i I 
5.1 1· 

5.5 

5. 91 
5. 4 ! 
5.9: 

3. 4 j' 
4. 7 

4. 3 I 

s. 9 I 
s.9 I 

2.8 Tar. j 

~~ l 
5. 4 

I 

11.. ftt-. 

:i ~.s 

20. 8 

20. 9 

21.4 

22.1 

23. 8 

24. l 

24. 2 

24.2 

24. 5 

25. 0 

25. 7 

27. 3 

2!1. 0 

30. 8 

31. 7 

32. 0 

:12. 7 

32 8 

33. 4 

33. G 

34. 8 

35. 4: 

35. s I 
36. 8 

36. B ! 
36. 8 

30. 8 

37. 0 

37. 7 

37. 8 

38.1 

38. 4 

JE. 5 

38. 7 

39. 2 

39. 3 

39. 5 

40. 4 

41. 7 

41. 8 

42 0 

42.1 

43.1 

44. 0 

44.4 

46.6 

~6. 8 
47.0 

47.3 

41. 7 

49. 7 

49.8 

::1! 
54.0 

54.. 0 i 
I 

54.6 i 
55.11 I 

3 :lS.5 ! 
I 

49 07 

33 23 33656 B. 

::;:; 02 (4 H.) 

22 25 

41 35 

10 56 

27 09 3h, 46G w. 
12 33 

45 39 

54 3:1 3875 .A.. Oe. 

35 03 31', 484 ,V, 

39 30 1004 l~R<l. 

~6 16 

47 48 

- 0 01 

62 51 

20 31 6686 L. L . 
16 09 

59 35 

37 Ill 

2 41 

33 34 

HJ B) 

62 58 (6 I!.J 

70 30 

36 05 4', 766 w. 
31 54 

19 17 

4~ 1~ 

70 5~ (5 H.) 

23 H 
24 05 

- 1 32 

65 09 (7 II.) 

24 00 

23 J4 
5 40 

5C lll 1004 Rad. 

23 44 

10 46 

44 35' 

23 41 

32 43 

ii:; 14 (l41I) 

51 36 4208 A. Oe. 
41 24 

31 34 

4!'-J 43 (8 H.) 

60 45 (9 H.) 

47 32 (F. 89.) 
fill 21 

22 ()8 

:J9 40 

80 22 (49 ll.J 

35 97 
17 :;2 

Ci8 W 4351 A. Oe. 
19 Oil 
58 49 {10 R.) 
9 :!II 

-1 :ti 

--~-~ 



 

N<>. I B.A.C. 

!--1-----
I 

I 366 

367 

368 

1251 I 
1253 I 

' ·1 
\ 

:110 ; 1260 I 
371 I 1254 I 

37211 ........ -.I 
373 1262 ! 

!~: ..... '.~~~I 
i 376 1266·\ 

377 

378 

379 

313<) 

381 

382 

1268 ! 

1247 

1269 

1272 

12w I 
12fi3 

383 I 12.;5 

384 ! •••. --···· 
385 I 12e9 

38ii I 128• • 

:is1 I 
ass I 1216 

389 ! 1286 

390 1291 

THE UNITED STATES COAST SURVEY. 

List of stars for latitude-observations-Continued. 

C-onste1lation. 
Mag'ni- , Right ascen­
tude. I sioD, 1880.0. 

DedinatioP, 
1880.0. 

-,---- ------1-~----

38 Tauri ...................... v .. 1 

36 Tauri .....••..•...•........... 
D.M. ~32 ..... ___ . ___ ........ . 
TaurL ..... ____ . ___ .. (171 B.) 

39 Tauri ......••............ A2. 

47 rersei ........... --- .... - --"'· 
Tauri ....................... . 

41 Tanri .................. . 
42 Tanri ..................... w. 

D.M. 740 ..••.. --·--- .......•. 
48 Pei·sei .....•............... c. 

49 Persei ......•..•••.....••.... 
Ccphei_ ___________ --- ___ ----- -

50 Pers-ei --- --- _. ___ . --- . ---· ---
Tauri ...•.. ___ . --- .. (13-0 

44 Talll'i. --- ...... -- . --- ...•.... 
153 Cephei .. _ .. __ 

45 Tauri ---- ................... . 

Tami. -- ............. (193 ll.). 

Tauri .......•.... -----------· 
PerRei ........ ___ ......... . µ. 
Persei ........ ___ .. __ ...... __ 

Cepliei .....•••..•...... __ . __ 

Came lop------ ......... __ .. 
5'2 l).ersei .f. 

4. 2 i 

5. !Ji 

5, n I 

5.-; 

4. 9 

4. 3 

J. 5 

5. 0 

3. '2 

5. {l 

4.;; 

5. 9 ' 

4. H 

5. 4 

.'.), 4 

.), ;. 

4. 9 : 

5. !) 

5. H i 
4. 3, 

r.. 9 

5. 4 

5. 4 

4.1 

h. 
I 

m. : 
5ti. 8 I 

57. 2 

at. s 
57. (; 

57. j ; 

57. 9 

5£1. 2 

!"19. 6 

:l 59. g 

0.0 

0. :i 

o. 4 

0. 6 

l. l 

3. i'.i 

3. 8 

4. ft 

5.H 

5. 7 

0.1 

G.1 

G. ~ 

G.4 • 

fi. 7 

!', 3il 

2'.J 47 

53 41 

5'2 3 1
l, ~4'.H r. 

21 4:':1 

50 01 

2 311 3•. "3B P. 

27 lt' 

28 41 

54 30 

47 21 

31 ;.;:1 

~1 '.31 

:;7 44 

17 01 

26 0!) 

83 m 
5 1.3 

JG 5t• 411, :19 "-. 

22 07 (19:! LU 

4.~ OG , 

37 3~t 4h. 5.1 ". 

80 3~ 

61 :1~ (11 ll.) 

40 11 

391 

392 

3!J3 

394 

395 

3% 

397 

398 

399 

400 

401 

402 

403 

404 

405 

406 

407 

408 

409 

410 

411 

412 

413 

414 

12!16 46 1-'anri 5. -I 

:i. 9 

4. n 
4. ll 

7. I j' :2.i 

I 415 

4l6 

417 

418 

419 -421 

422 

4513 

4114 

"25 -

1293 

1298 

1304 

1301 

-1300 

1311 

1316 

1313 

1324 

1322 

1323 

13-26 

1328 

13."IO 

1332 

1341 1 

1343 I 

1346 I 
1350 I 

1349 

1352 

1356 

1357 

1362 

1363 

1364 

1365 

1367 

1369 

1370 

Tauri. 

CamelcJp ..... . 
47 Ta.uri ..•••..... 

TaurL ...........•.. (20.l fl.) .. : 
49 Tauri .... 

PerAC'-L ••.••.••. 
Camelop .... ___ .....••....... 

50 Tauri ................ .. 
51 Ta.nri ..... . 

4. ~) 

4. 7 

5. ~} 

7. :.! 

7. 4 

7. 4 

8. I 

H. fl 

9. ~ I 

0. ~ 

10. :.! 

]::2 ':.!t- t:17 lL 

5.l !~ II~ H.l 

!I 4:..! 4h. UI P. 

ti J() 

!iO (10 

tl'l 51 11:1 IJ.l 

~(I 1°7 

1.1. :J '21 17 

Camelop.--··--··-----··· 5 . .t 11..')i fiO 2H (1-!]1) 

56 TaurL....................... 5.~l 12.5 1 21 31 

54 Persei· l 4. 9 12. 7 34 17 
53 Pers~i·.---~~--~:--.-~~.-.-:.-.-.-:_·_·.-~~~I 5.Q 13.U 46 J:J 

52 Tanri. ---- .... ·---. ---· ----4>--J 5. 4 13. U 27 04 

~~ ~::~:::::::::::::::::::::::U ::~ :~:: ~~ : 
85 T . I 5.1• 13. 4 18 2fi 4t, 248 "'"· 

58 T::~::::::::::::::·:::::~::::1 5.1 13 S 14 41' 

:~ ~:::~·.:::::::::::::::·.-_-_-_-.. ~::! ~:! ~~:~ ~~ ~~ 
61 Tanri ..................... ~'--! 3.8 16.0 17 15 
fi3 Tauri. _________ ...•.•••....... 5.9 16 . .5 lt1 31 

= ::::~ ~~~~~~~~~~~~~~~~~~~:-~~J ~:: ~~:; ~ :~ 
64 Ta.url ..................... .!• .• \ 4.7 17.'! 17. HJ 

66 Ta.uri ........•...........•. T •• 1 5. 1 17. 3 
1 

o 11 

~ ~:::: :::::::::::::::::::::::::! ~::: ::~ i : : i 
Persi>i.. ......••..••..•... ---·-i 4.P 18.5 ! 31 10 (45Il.) 

1

1
1 

~ ~:::::::::··:::::::::::::~~::/ ::: ff! I : EI I. 

Ca.mtlop ·--·---·--···-··· -···j 5.9 19.7 f 72 16 1221 Rad. I' 
'13 Tanri. •.•••.••.. --··-······"'-· 4.9 19.8 I 14 26 

Tauri. •. __ ...... _ ••• ·-·_-_--_·_·_-·_.i ___ f_,._s_,_ ___ 4_2_i._a.....;.j ___ w __ <l_1...:...4_•_,_4_;J'_~_w_-_· ___ _ 

H. Ex-. 133-19 
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No. i B. A.C. I 
I • -:1-: 

I 428 I 1377 

·~ i 138() 
4:JO I 1381 

431 I 1:!84 

~ i 1386 
I 

433 I 1382 

134 l 1390 

4351 13911 
436 I 1392 

431 ! 1393 

436 i 
4:19 I 
440 / 

Wj 
442 ' 

443 l 
444 i 

I 

1403 

1409 

1408 

1414 

lt:!O 

14Zl 

1424 4431 
446 I 14'5 i 
447 l Hll 1 
448 j .......... i 
449 I 1434 I' 

400 I H:lfl ' 
45! \ 1431 i 

4521 

4:>:i I 
4541 1421'! 
455' Hlll 

4:.6 ! 1444 

4;';7 J ·~-. -· ' ••. 

-158 U45 

4S!I 1449 

460 U60 
461 
462 U:i6 

463 

464 14'ro 

46'5 1475 
\lfi4i 
(67 1476 

4681 1474 

46' i an 
r.c ! 141311 
t71 H!ll 

479 

473 

f74 

m 
4711 

m 
478 

09 
<l@O 

.i@l 

48!2 
41!3 .. 
.flfi -• r 

H93 

H92 
1-WS 

H!lf 

MOO 
1508 

l!lOt 
l~H 

1516 

REPORT 011' THE SUPER1NTENDENT OF 

List of stars for latitude-observations-Continued. 

Constellation. 
I Magni· j Right aseen· i Declination, I 

' tntle. i efon, 1880.0. \ lESO.O. , 
Various. 

• •---[:'-----1' 1-----
i h. m. , 

74 Tami......................... 3.8 I 4 21.6 I 18 ~ 1 

75 Tauri............................ 4.9 '. 21. 6: 

77 Taurl. ............... : .... o• .. 
78 Tanri .. _. ------. ------ ____ 02 .. 

79 T~uri ...•......•........... b .. ' 

44 Eridani ....................... . 
1 Camelop ..................... . 

SO Tauri ............. _ ........ .. 

Tauri ........... ------------
81 Tauri ......................... : 

83 Ta.uri .•••.••..•............... 

45 Eridani ..................•.... 

86 Tauri. ..................... p .. 

Tauri. --- ........ ---- .. - . -- -- · 1 

Tauri ........... ,_ ... (280 B.) .. : 
58 Poersei ••.... ·-- ........... e .. 

1 

81 Tau1·L ... ··----· .....•..... a.-_: 
88 Tauri ........ ------------- d .. 

2 Cam-elop --------------------·· 
3 Carnelop ....... , ............. . 

49 Eridani. ................... .. 

Tauri ........................ . 
90 Tiltll'i ______ --···----------Cl. 

T;mri .....•..•. (91..Arg.), "J· 
Ttmri ........... (a-Ar~.),u2 .. 
I\~rset .. _ .••.•..••••. (2-13 .B.j .. ' 
Tanri._ .............. (29:lB.J .. ' 
Cam(•lo}). --· .. _. __________ . _. 

93 rrau1·i .••.. ,. ...... __________ c"---

1'auri ...............•....•.... 
Per•ci ............... t235B.l .. 

59 Perll<li ...................... .. 

9-4 Ta.nri .•..... ---·------··---T--
Tauri ......................... . 

Cephei ·······-·· ........... .. 
.., Ca.melQJJ .•••••••••••••...•.••. 

Orionis ·----·-···--··········-1 
Camelop ..•.....••.•.•.•.•... 
Anrigre ....................... ' 
Amigro ....................... [ 

1 Auriga>.- ..................... ' 

9 ~:7i~:P.-.......... -.-.-....... -... ~~-~.;:.! 
l Orionis ....................... n1 .. : 

2 Oriuois ....... - .. ••· ......... • .. '. 
97 Taur1 ...... ____ ......•...•. i .. / 

2 Auriga> ...................... l 
3 Orionis ................. _ ...... Tr•-.; 
:i Camelop .................. . 

4 !!!~_1_.:·.·_-.-.-.·.~'.-_-_._._._._._._._~~~: I 
S Orlonis ........................ i 
'7 Camelop ······················! 
8 Orionis .................... ,.0 •• 1 
7 Orionis ............. _ .......... , 

Orlonls ••..••••••.•••• (19 lJ.) .. 

3 Aul'igae .................... •·-
Cepbei. ...................... . 

It Orionis .................... .i" .. 

'l'anri ···-····················· 
118 Taari ..•..••••••••.•••••••• J; •• 

4.2. 

4. 2' 

4. !l . 

;,, 4 

5.!} 

5.9 

4. 9 • 

5. 4 

5.4 

4. 9 

5.2 
5. 4 : 

5.9 : 

4. 9 

0. 9 ' 
4. 3 . 

5. 2 : 

5. 3 

5. 4 

5. 5 

4. 2 

.5. 3 

5. 3 

5. 9 

5. 5 

5. 9 

5. 9 

4. 9 ' 
5 .• 

5. 4 

3.4 

5. 4 

5. 4 

:u; 
:;, 4 

5. 5 

~.9 

5.3 

.~. 4 
5.0 

5.5 
3. !I 

4.P 
4.5 

4.9 
4.ll 

5.5 
5.9 
4.9 

4.11 
4.9 

3. 7 

5.3 

5..4 

3.1 
~9 

t.9 
5.4 
5.9 

21.; 

21. 8 

~2. 1 I 

22. 3: 

22. 5 : 

23.3' 

23. 7 II 
;i:J, 8 I 

23. 9 I 
25. 7 . 

27.0: 

27.1 I 

>17. 8 : 

2i!.4 I 
29. 0. 

29. 1 

30.5 

:io. s 
3].ll I 

31. 2 

31.5 

3-2. :I ; 

32. 4 ! 

32.5 i 
32. 6 : 
:1~. 8 
32. 4 

33. 8 : 

34.3 ' 

34.3 : 

35.0 

37.~ I 
38.0 i 
38.0 : 

39.4 
40. 9 

41. 5 

41.5 

41. 8 

41!. l 

42.2 
43.3 

44.1 
44.3 

44. 6 

44.8 
45..3 

45. 3 
45. 8 

47.1 

47. T 

•~.o 
48.3 

48.3 

49.Q 

49. :i 
49.6 

50.' 
4 .Ji(l.8 

16 06 ' 
15 42 

15 36 

12 d7 

1 07 

53 39 
15 22 ' 

15 .56 M.16<l. 
I 

15 27 ! 

l:l 29 

- 0 19 

~ ~:I 
!'"o 19 I 8612 L. L. 

41 01 I 

16 l6' 

9 55 

.53 14 

52 !50 

() 46 

21 27 41•. 650 w. 
12 16 

15 :i:i 
15 42 
48 04 l !lB:LRa<I. 

7 a8 4h, H6 P. 

75 43 

11 58 

!IS 24 
49 4:; 1289 llad. 

4J 08 

2'J 44 

10 5& 
so Sit {50 Il.) 

56 33 
11 29 894.3 L L 

63 18 

32 24 
31 13 4b, 889 w. 
31 17 

66 08 

(!l 32 

6 45 

8 42 
18 39 
36 31 

il 24 

:15 Of 

27 42 
H 03 
2 19 

53 :u 
11 n 
11 59 
7 35 .... ~l'. 

32 56 
s;:> 48 ISU Rad. 
111 a 
14 58 v: 180. 

11• Sll 



 

i No. I B.A.C. 

4J 
I 

489 I 
.aoo I 
491 I 
4921 
493' 
4!14 I 

495 

1530 

1538 

1536 

1540 

1541 

1546 

1551 

1049 

496 1554 

497 1557 

498 1558 

499 

500 1568 

501 1570 

502 1572 

503 1584 

504 1582 

505 

506 1590 

507 156S 

508 1591 

158:> 

1601! 

1602 

1611 

THE UNITED STA.TES COAST SURVEY. 

List of stars for latitude-obsen,ations-Uontinued. 

Co-nstellation. 

4 Aarigoo ..................... .. 

10 Orionis .•..............•.. ~. 

10 Camelop .......•........ .. fJ. 
7 .A.urig'8 ~- .... . 
8 Auri11:00 .................... ~. 

11 Camelop ...................•.. 

102 Tanri ..................... '· 
Camelop ................. . 

9 Anrigm ••..•...•....•..•..... 

11 01ionis •.......•..•........... 

10 Aurigle ........ - .. - .. - -- . - . '1- -
1 

104 ::~i•.· __ -.·.·-~-----.··_·_·_ (3~-B~::! 
::: ~:::.·.·.-.- .... _._-_·.-.-.-.- ... ·.-.-.·.-~.---~::! 
H Orionis ..................... • .. 1 

~:~!~~-----.-.-.·.·.-.. ·. _-_·_·.·.(·4·5·~·'.: :1 
16 Orionis ....•..•...•...•..•. h .. j 

Camelop .......•...•.......... : 
15 Oriouls ........... . 

Camfl!Jo-p •.. - . (65 8.) 

Orionis .••......•...•...•.. __ .. 

11 AuTigre .•..•.......•...•... µ. 

17 Oriouis ...•.•......•....... p. 

Magni· 
tude. 

5. 4 
4. 9 
4. y 

3.8 var. 

3. 8 

5.9 

4. 7 

5. 4 

5.1 

5.3' 
3.5' 

5.9' 
5. 1 

5. 3 

~- 5 

5.5 

!i9 

5. 4 

5.9. 
5. 1 

4. 9 

5. 4 : 

5. l 

4. 7 

Right ascen­
sion, 1880.0. 

h. m. 
51. 1 

5~. 3 

5:-l. 8 

53. 4 

54.1 

55. 7 

55. 9 

57. 3 

57. 3 

57. 7 

58.1 

59.2 

59. 9 

5 0. 7 

o. 8 

]. 3 

I. F 

2. 2 

2. 7 

2. 8 

2. 8" 

3. 6 

4. tj 

5.2 

7.0 

Declination, 1 

18~0.0. 

' ! 
37 (2 ' 

33 : 

60 16 ; 

43 39 : 

40 54 

:>8 48 I 

21 25 i 

Various. 

73 47 (lS H.1 

51 26 

15 H 

4L 04 

1 01 

18 30 

20 25 

24 07 

21 i 

46 49 ' 
21 :.3 ' 4'. 1421 w-. 

9 40 
79 05 (19 H.) 

15 27 

73 08 
15 54 (F. 160.) 

38 21 

2 43 

50!I 

510 

511 

51:.! 

513 1614 14 A.uri[.t.e ...... . 5. 4 i'.6 32 33 

!il4 16H 

515 

516 

517 1624 

~:: 1·----~~;· 
silO I 1631 
:;2} 

1660 

100:1 

1665 
1671 

lflllil 

161!.~ 

1681 

111!!7 

1676 

161!3 

169ll 
1695 

1700 

1'701 
170T 

16112f 
1717 

11ti 
133 
l'l'211 
1130 

13 ..A.urig:a> ·-- a. 

Orionis ...•..•........ (67 B.). i 

Camefop ..••.......•......... · 1 

18 Orionis -- .............. - ..... , 
Aurigre ............... (60 B.) .. 1 

16 Aurigoo·-··-········-·····--·-1 
15 Aurii:;oo ........••.•........ A .. j 

.Aurigoo ...••.... : .....••...... 
19 Auriga3 ...............••...•.. j 

109 Tanri. •...•.••............. n .. ; 

16 Ou.m.-lo-p ....................... ·\ 

20 AuriJi;!,:w ..................... p .• ) 

73 .Aurigai ....................... \ 

:: Ei.:. . :: :-}I 
111 Tanri. ..................... :. I 
27 Orionia •..••..•..•...•. -· -·P··1· 
25 Orionia ••••. ---· ..••.•••.. ,P1 •• 

112 Taurl •••.••.•••...•..•..•. (1 .• 

24 Ori<mb ...•••••...• ~--····-Y·-1 
17 Camel.op ..................... I 

Aurig«> ....................... , 

~~! ~:::::::::::::::::::::::~J 
30 Orionili ..•....•.. : ......•. lf;• .. ! 

116 Taurl ............ --- ......... . 

118 ~:~i:~::::::::::::::::::::::i 
31 Orionis ........................ ,. 
St Orlonla ••.....•........... A .. 

25 .A.utigie .•••.•• -------------%·-i 
119 Taurl.--··-·-················· 
M OrioAia •••.•••••••••••••••• a .. 

5. 3 

5. 9 

5.9 

5. 9 

5.9 

5.0 

4. 7 

5.5 
5. 7 

5. 4 

·5.2 

5. 9 

5.9 

5.9 

4. 7 

5. 2 

5.3 
5. 4 

5. 9 

• 4.9 
1.9 

1.9 

~!I 

5. 9 

5. 9 

5.5 

5. 3 

5. 9 

5.1 

5.9 

5.4 
5. 4 

c. 7 
4.4 

1.9 

7.8 

€. 4 

9.2 

9. 4 

9. 7 

10. 3 

10. 7 

11. 8 

12. l 

12. 1 

13.2 

W.4 

IJ.6 
14.0 

15.6 

16. 5 

lti.:O 

17. 4 

18. 4 

1e.s 
1e. 1 

18. 7 

18. 9 

19. 7 

l?O. 2 

l?O. 4 
20.6 

2J. 9 

21.9 

Ila 5 

23. 6 
24. 4 
!14. 6 
!l!l. 2 

II 25.9 

45 52 

01 

62 31 

11 12 

42 40 
33 15 

39 59 

40 58 
35 :;o 
2L 59 

57 26 

4L 41 

29 27 

9820 L. L. 
6il742 B. 

1441 Rad. 

40 54 14!io Fad. 

-'- 0 30 

37 16 

3 26 

17 17 

-} ()I 

44 
28 :w 
6 14 

62 58 : 

31 ~ 
17 52 ' 

21 50 
2 59. 

15 41 

25 63 

8!i &6 llUG. 

- I II 
5 SI 

3!I 00 

18 30 

- e 2;1 
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I i No. 1 B.A.C. 

I I 
1--1 

I i I 549 i--- ...... . 

l : :·····;;;~· 
' 552: 

55a i 

~:/ 
5561' 
557 

558 
:;:;9 

560 

' 5/Jl 
562 

5b~l 

564 

565 

566 

5li1 

:'i6!1 I. 
56!! i 
570 ! 
571 i 
5i2 

57:1 

:'.'l74 

575: 

576 

577 

578 

579 
58() 

581 
582 i 

5&J: 

584 

:;81i I 

!i86 
581 :. 
588 !. 
5E'9 

5!l0 

591 

592 

593 

594 

i 595 

Ml6 

597 

fi98 

599 

600 

001 
60-l 
60.1 

1742 

1748 

114~ 

11b'5 

1766 

1751 

1767 

1768 

1773 

1782 

1792 

1800 
1804 

1826 

1827 

1830 

1834 

11139 

1?37 

1846 

IBH 
1~4;) 

lJ-1;'.H 

1849 

181;2 

1869 

11"6 I 

lSi':l 

1!<85 

1800 

te<Ja 
!d97 

l!IOO 

1902 

1913 

1914 

1928 
1934 

11l38 ' 

60~ 19li8 
605 i 1952 

I

i' =_1 .. _ ... ~~~ 
:1····~~-

REPORT OF THE SUPERINTENDENT OF 

List of stars for latitude-observations-Continued. 

' I 
f Magni- ,. Right escen-Constellation. 

.A\tri~ro ·-- ~· - •. - . --- - .• --- ·- .. ; 

Orionh~ ....... -··- ----·- --·-·· i 
.Aurigre .............. (104 B.) .. , 

3:i Orionis. ___ .......•............ : 

121 Tanri .......... __ .... -- - ..... -i 
37 Orionis .................... p_\ 

:: ~;;::~:. ·.-... -_ -_-_ ·_ ·_ -_-_ -_ ·_ -_ ~ ------~--- :~ ~ l 
40 Oriouis. _ __ _ ... _. ___ .<f,2 __ \ 

Cnmelop .•.............. ·····-i 
1m Tauri ................ ·····-< .. ' 
1: ~:.:~7~::::::::::::::·:::::::-i 
47 Orionis ..... __ ............. tu •. : 

126 Tauri ........................ .. 

.51 Orion is .................... b .. ' 

27 Anri~---·-······---------0--'. 
Oriouis ........... _. ____ .. -----' 

131 Tauri ....................... . 
'29 Anrigoo .••..•..•••.•.•.••• r. _: 

133 Tami ....................... . 

52 Orionis --------- .... ------. _ .. : 
132 Tauri ...................... .. 
1:14 'l'unri ....................... . 

31 .A.11ri;!re ...••••...•••..•.... v. 

32 A uriJ!"ru. _ •.. _. _ .. __ . __ .• _ .. i-·. 

Oriouis ......... _______ .... . 
135 Ta.uri. ....•. _ ............... _ 

Orionis .............. (200 B.) .. 
31 Catudop ................... . 

30 Anrigm ...•...... ------ .... ~. 
D.M.1110 ......... .. 

137 T.anri ........................ _. 

13G 'l'auri. ................... : ... . 

.16 (hionis ........................ . 

~ ~;·::::: : : : ~ ~: ~ ~ ~::: ~ .- ~::: ~ ~ ~ ~ i 
33 .A.uriizre .................... d .. i 

Tanri ............................ 1 

.A.nrigie .................... .. 
13\l Taurl. .................... .. 

34 .Aurigro ....................... p. I 
35 Aurig~ ...... ., .............. w •• i 
: ~:::::::::::::::::::::::~::! 
60 ~::~~:::::::::::::.-.-:::::::.! 
61 Orioni~~------·-···········""··I 
64 Orionis ................... x• ... 

J Geminor .....•...... __________ ) 

62 Orion la ................... x4 .. f 
.fO .Anrigai ....................... : 

Ol'icml11 ...................... 1 

: ::~::::::::::::::::::::: i 
(J7 Orl<>nla .................... • .. i 
311 Camel<JP ...................... 1 
41 .A.nrlgm ....................... J 

AnrilE"' ............. (1114 B.) .. 
1 

A..nrigw ....................... [ 
-40 Calnelop ..................... . 

tuile. sion, 1880.0. 
l>Ecl inat.ion. 

1880.0. 
Various. 

----!------!-------,------------· 
I II.. m. o ' I 

5.9i 526.71 542ll\1503Ra.d. 

5.!) I 26.7' -1 4! 15h,002W". 

5.9 21.2 47 4-0 I 
5. 4 27. :i 14 13 i 
5.7 28.l 23 58 I 

4. g 2>!. 2 24 

3. 7 28. r. 51 

1. 9 31).1 - 1 '17 

4.5 1 30.3 9 13 

~e; •s u ~: 

aa, as m ~ 
5. 9 • 31. 6 30 fl() • 

5.4 32.3 2.5 00: 

~9 R 
5. 4 16 29 

5.4: M.3 125 
5. 4 

5.9' 

5. 9 i 
4.6 

5.3 

:;, 4 

5.2 I 

36. 6 49 47 

41!.3 9 2\) 

40.4 14 27 . 

40.9 39 08:. 

40.9 13 5'.l ! 
4l. 6 6 25 : 

41. 7 24 33 

42. 8 12 37 

43. 0 37 16 

·13. ~ . :J9 C8 

43. 4 9 50 

43. 6 14 16 

5.~ 

•. 9 

~-2 

~.9 

5. 4 
5.9 43. g 4 !!3 l1061 L. L. 

5.4 

i. 9 ' 

5. 9 

5. 9 

5.4 

5. 5 

4. 9 

1 "\"8.1'. 

4. 2 ! 
5.9 

5.9 
5.1 

1.9 : 
4. 7; 

3.2( 
5.9; 

5.' 
5.9 

4.9 

5.4 
5.1 
5.0 i 
5.9 i 

5.9! 

5. g 

5.9 I 

4.51 
5..41 
li.9 
5..9 

Ml 
5.5 

44. 2 59 53 

44. s !la 41 

45. 3 19 50 ' 

45. 5 ! 14 ();I : 

45. 8 i !!7 36 

46.2 14!1' 

47. 3 20 16 

·~.7 7 24 
49. 6 54 17 

49. 6 24 14 
50.1 

50.6 

50. 7 

51. 0 
51. 5 

51. 9 

5-<. 7 

sas 
5'i. e 
!!(1,4 

511.8 

116. 8 

58. 4 
58. 7 
:58. B 

5 511.4 

6 0.7 
II.It 
!I. 4 
4. 3 

4.5 ... , 

49 M 
2!i 511 

44 117 
45 56 

3'l lj 

41 &.t 
0 3!l 

411 53 
9 3ll 

1ll 42 

'1!! lG 

to Oii ' 

as oo 
Ill 31 
4 111 

ll8 St 
H~ 

" 411 i 
48 * j 

51 Ul 

•• 
.. Ot 

41l.! B. 
1592hd. 

l!!3B. 



 

No. ' B . .A. C. I 
. -------1 

610 1986 \ 

6ll 1989 I 
612 ' 1990 i 
613 1980 

6U 1992 

THE UNITED srATES COAST SURVEY. 

List of stars for latitude-observations-Continued. 

Const-Ollution. 

68 Orionh~ ............... . 

ij9 Orlon!s . . . . . . . . . . f' 
iO Orionis .... . .. g __ 

Cameilop ............ ------·---· 
l Lyneis, .... ·---· ........... _. 

Ma,11;ui­
tude. 

!L H 

5.5 

4. 7 

4. 6 ' 

Right ascen­
sion, 18130.0. 

h. m. 
4. }I ': 

Uecliaa..tion, 
1880.0 . 

19 4~ 

16 O!J 

14 14 

Various. 

c9 112 , (22 H.) 
1;1 33 , 

615 : 
616 ' 

ti17' 

618 

2002 7 Geminor .•..•. _. __ ..... ----11-. 

5. 4 : 

3.4 
4. 3 : 

5.4 

5. 9 

5. l 

5. I 

5.6 

6. 9 

7.tl 

7. 7 : 

8.5 i 

2'.! :l2 i 
2001 I H Aurigre ··-· .................. . 29 32' 
2009 . 7:2 UrioniR --- _ __ . __ - .. fl .. 
201!l: i3 Orionis -------- ......•.... kl .. 9.() 

9. l 

1L3 

12.1 

13.2 

H.5 

15. 7 ' 

15. 7 

16 10 

12 35 
619 2007 i 
6i!O 1 · .. 
62t I 202• , 
62'2 1----------. 
6123 J ••••••••• •' 

6241 2044 ' 

625 I 2047 
626 21M5 ,! 

627 2057 
628 I 208il t 

0¥11 I ~(181 I 

: 630 i 2086 i 
631 ! 2090 

632 i 2069 

633 ' 2083 

2110 

2 Lyncis. ____ .. __ . ·--. ___ . ·-·-·-

D. M.1235 ..................... • 

45 Aurigm·--··------·----------­
Orionis •.........•.•. (291 B.) .. ' 

Camolop --- .................... . 

46 Aurigre ·---·-····-·--···---
13 Geminor ...... _ .......••.. ,,. .. 

5 Lyncis ....... _ .......... ····-· 
8 Monooer --- . -- . --- .. __ ...... --- ' 

48 Auriga, .•..•....•...........•. : 

47 Aurigro .................•..... 

77 Orionis --···--···-·--···-··--· 
18 Gemin<:rT ... ,... . •...... v •. 

Cnmelop ............. (121 B.) .. 

C1unetop ...... . 

.Anrig~----···· 
l:fono{'er ............ (50 B.}. 

C&molop .....•.. __ ..•....•.... 

4. 9 

5. 9 

5_ 5 

5. ~ 
5. !I 

~- 9 

3.1 

5. 9 i 
4.7 I 

5.9 i 
5.9' 

5. 7 

4. 3 

5. 9 

~'l. 9 

5.5 

5. 4 

5. 4 

16. 6 

17. 4 

20.9: 
2l.1 
2l.1 
21.8 

22. I 

~!l 03: 

14 26 

53 30 ! 
14 43 : 12057 L. L. 
70 37 : 1707 Rad. 
49 21 

!!-2 3.5 : 

58 l!9 ' 

3 49 

30 34 

46 4fi 

0 22 

20 1-; 

72 00 

2'2. 8 7:J 4ti 

21.li ~2 :1-l 

25. 1 11 38 12494 L. L. 

2.~. 8 7!1 4~ (23 H. I) 

634: 
635' 

636 

637 

li38 

6311 

64-0 

641 

51126 13 Monooer. .. . . . . . .. . ...... .. 2H.4 7 %i 
Camelt1p .•.•.. -~- ..•.....••. 26. 4 71 "1 6978 A. Oe. 

2129 Geminor ...........•. .148 B.J .. 5.9 26.8 H U 

:Monooer ....... _ ...... (58 B.) .. 27. 5 - 1 07 12.~87 L. L. 

2P3 49 AuriJ1:"'. -· ................. . 

5. 7 

5.0 27. 7 2d 07 

! 642 2159 50 Aurii<<e ..... ...... ........... 4. 7 30.t< 42 31> 

643 2163 24 Geminor ................... y.. 2. 4 3-0.i' Iii 31 

644 2110 
645 2182 

54 AnMgro .. . ... .. . . . • . • 5. 9 31!. 0 28 22 ' 

55 Auriga....................... 5. 4 34. 4 i 4i 31' , 
646 2185 15 MQnOO..r. .... . . •. . .• ... .. . •. 4. 2 34. 4 10 01 , 

647 2191 26 Gilminor. . . • .. . .. .. • .. . . .. .. 5. 4 :!.'>. 4 17 46 ! 
648 2187 12 Lyneia.... ......... .. ......... 4. 9 :15. 7 59 33 

649 2194 27Geminor .................. .t.. 3.4 36.6 25 1$ 

: =~:1 
652 
li53 2200 

28 Gemlnor. . • • • . • • • . . • • . . . . . • . . . 5. 9 37. 2 29 06 
30 Gemill<lr.. ... . . .• .••.. . .•. . •• .5. 0 37. 2 13 2l · 

Lyncis ............. - l :i; 9a8) .. t :;, 9 38. 1 55 49 1806 Bad. 
56 Aurigre.... •. . . . . 5. 4 38. 2 '3 C2 

654 ' !1198 42 Camelop ..••...•.......• - . . • . 5. 1 38. 4 67 42 
llli5: HOI 57 Auriga.... . . . . • . . . •• . •• . • • • .. 5. 4 38. 5 48 54 
61>(!: noo 31 GemiB<>r ................... ;!'.. 3. s 38. 6 ; 13 o~ 

:I : 
- ! ft16 I 
000 I 2222 I 
661 i •...•.••. 1 

=1 =i - . ft:io' I 
:1····-~·1 
m illl7 

- llll'8 
- lllfl .,.. --

16Honooer..................... 5.9 411.0 43 
43 Camelop . . .. .. . . .. . .. 5. l 40. tl . 69 oi 
17 lli>n:oeer. ... . . .. . . .. . . .. . . . • . 5. 2 40. S i 8 lO 

JM :M:onocer. . • • . . . • . • . • . . •• . . • • . . 4. 7 4!. 6 : D 33 

Gemlllor ..•..•••..••.. (7tiB.).. 5.~ 41.9: 32 44 fil',12'l7 w. 
58 AU.rill"' ...... ·············-- 5.1 42.3 41 56 

Camelop..................... 4.6 fll.6 ~ 11 08 (24 H.) 
14 Lynclo .•• ......... .•. . .•. . . . . :;. 9 42. 6 511 3:1 

C<lpbet..... .. . .•. . ... . •. . . . •• . 4. 9 , 43. e !!1 ta : !il 11. 

36 Qamlaor --············-···d-.: 5.9 j H.4 ! Ill !» i 
34 Gemillor ..••.......•. , .•..• !l .. ' 3. 3 i 44. 9 I 3t 08 

' j 46. 9 l 15 =:;:::::::::-.:::::::::::-.1 ::: i 47.7.! ; ; Ii 

38- Qemill<lr .................... e .. ~'----6-4-7._9_l.._, ___ ... _-__ , _ 

149 



 

150 REPORT OF THE SUPERINTENDENT OF 

List of stars for latitude-observations-Continued. 

No. 'B..A.. C. Constellation. -
Magni­
tude. 

Right a.seen- i Declination,· 
' sion, 1880.0. ' 1880.-0. 

Various. 

671 

672' 

673 

674 

675 

676 ! 
677 

6713 

ff/9 

680 ' 
681 

682 

683 

6134 

6il5 
6$fj 

613'7 

6eS 
6,9 

690 

691 ' 
61r.1 I 
69a 
694 

695 

69~ 

697 

698 

69ll 

iO·P 

10! 

70-2 

70.1 

7().1 

705 

'100 

707 
Wll 

7C9 

710 

711 

71~ i 

713 ' 
714 

115 

716 
717 
71S; 

719 
'l'.IO 

nil 
7i!2 

'Ill:! 
'llM 
7Z 
'lll6 

m 
'!SB ,. 
'1311 
'231 

!l-261 16 Lynci• .. ---··'-·---·-- ---··· 
~ 41 Geminor .... •·········-···-~---
2299 Geruinor •......• - - - ...••.. .w •• 

GemiD1>r .•..•.. --- - -- (1!0 ll.) .. • 
Geminor .. _. __ .••. - -· (111 Jl.) __ 

2305 43 Gemiuor .•..............•.. C~-
230{) Geminor ..................... . 

2314 Auril(8' ...... - •.••.•.......•.. : 

Aut'il(<e ... · ........... ----·-· 
MonOct'r .•.. - - . -- - - . (32 B.) .. 

23:JO 4~ Gemino•--------·- ··----·-·· 
2338, 6:1 Auriga>-----·-·--·-·--·------

2J40 ; 
234:1 

2341 

2350 

46 Geminur .•..•.............. T. 

4i Geminor ....•.. -- .... - . - . - - - -
I~yneis .......... --- ...... . 

48 Getninor ....... - . - ....... ----. 

2349 18 Lyucis ..... ---·---··-----··--
23!l6 Canis "Min .. - --- ....• - .{1 Il.) .. 

CameJop ----·- ·----- __ ..... __ 
2358, 2:2 Monoec1· ......... . 

23fl"~: .51 GetniJJ<l'l'--··-· ··---~---··· ... 
2.'ltil l Lynd6 ............... (43B.) .. 

2:11:1, CanisMin.1 ......... (10 B.) .. 

:1379 Lynci"----·-·--
2381 63 Aurigm ... --·. ·--·-. --·- -· - - -
2398 54 Gemiuor ...••...• - .. -~ .... . ).. . . 

·····-·--· Lynei11 ...•...••.•....••....•. 

2410 , 55 Geminor ....... ----·- ---- . . o. 
24~7 19 Lynds. ___ . 

2411) 

24f.J3 ' 
24\!!J 

24Jl i 
2441 i 

' 24-44] 

2442: 
24:19 . 

2451 

2400 
Wl2 I 

24;,g 

2464 I 

2468: 

2411:l 

2467 

246'9 
2473 

6.5 ... -'\urigre .............•... ------
56 Geminor .•.•... -- .. -·· .. --- - . 

vr. Aurigre .... -----····-··--··--· 
57 Gemino-r ................... A .. 

21 Lyncis.---------·-·--·--------

1 C&nis:Min ·-·--···--·----····· 
i60 GemiDQT ...................... , •• 

Camelop ............. (14313.)._ 

II Canis Min .. ----------------•-­
Lyn<>is .... -- •.•.••••. {:>1 B.) .. : 

63 Geminor~-----·············-·· 
3 Ca.nis~in.----·-- ......... {J .. ' 

ll2 I.ynci•-----------·-------·-·-·' 
Geminor .......•.•.•....... p •• : 

4 Cani• :Min ................. y .. ' 

!I Canis Hin ...... - ...... ----~--
114 Geminor .................. l>I __ ; 

65 Gemlnor ••••••..•....•.... b' .. ! 
6 Cani&lllln ................... i 

D.M.1144 ...................... : 

7 C&niBMln ................ JI .. : 

68 Geminor ... ----··-··-···-·----i 
Lyneia •.••••.•.•••••. (54 B.) .. i 

66 ~~:::::::::::::::::::~:·] 
m Ge:mitt-0!" •.••••.•••••••••••. u .• f 

: ~:!::::::::::~::::::::::~::J 
Lyncia ........................ l 
Ly.11<lit ............... (51! :B. l --J· 

n Gemmer .................. .f .. 
lO Cam& lLin .................... . 

--·-- -------- ---------------

5.9 

5.9 

~. 5 

5.9 

5. ~J 

4.2 T"ar. 

4. 9 

5.!l 

5. 9 

5. 7 I 

..5. 5 

5-.3 

4. 6 

5. 4 

5.9 

5.9 

4. 9 

5. 4 

4. 3 

5.4 

5. 4 

5.9 
5.2 

5.U 

4.0 

5.D 

3. 7 

5.4 

5. 3 

5.ll 

5.5 

4. 9 

4. 5 

5.5 

4.2 

5.4 

5.3 

5.9' 
5.5 

3.1 

5. 9 

4.9 

4.9 
$,9 

5.9' 

4.9 

4.9 
5.9. 
5.5' 

5.4 

5. 9 

l. 5 
5. 9 

4.3 
5. l> 
4.9 

5. 7 
5,5 

5.ll 
5.ll 

It. m. 
6 4~.9 

53.4 

55.l 

:;5.4 

5~. 4 

57.0 

57.0 

58.2 
5V.5 

7 1.3 

1.5 

:J. 4 

a.5 
3.9 

4. 0 

5. 2 

5. 4 

.5. 5 

5. 7 

6. 5 

1.0 
8. 0 

9. 4 

II.>! 

I~. 6 

13.0 

!3. I 

14. 0 
14. H t 

15.t! 

16. 2 

17. 7 

18. 2 

1K3 i 
IB. 4 

l!I. I 

21),0 

"2(}.fi 
1!1).1 

20. 9 

21. 4 

21. 6 

21. 6 
111. 9 

!!ii. 4 

23-1 
ll:l.7 

25. 9 

'6-8 
117.0 
27.~ 

!1:1. g 

118.Jl 
:JO. 'I 
:n.s 
32.2 
311.. 
:llU 

'J llLO 

I 

45 17 ~ 

16 14 : 
2i 23. 

17 55 J fib, 1630 w. 
15 30 : ti•, lli33 W. 

20 45. 

11 07 '. (F.10.) 

34 4U ; , 
34 11 i 13104 L. L. 

7 40 : 137!1ll L. L. 

16 Oi: 

39 31 

30 26 

27 04 

51 37 I 

24 20 

!>.? 51 

5 51 
ll"l :19 (25 H.) 

- 0 l>l 

16 2~ 

47 2i' 

3 l9 

49 41 

41 06 

16 46 

4J 27 

22 12' 

55 3() 

36' 59 

20 39 

40 54 

2.'i 17' 

49 27. 

II 54 : 

28 Oil 

88 43 
9 31 

48 2ti 

21 41 

s 32 

49 !;<; : 

a2 01 

9 U)' 

7 11 

28 23 i 
ll8 16 ' 
12 L5 
l?3 00 : 

2 10 
16 Oil 

1900 Rad. 

00 0$ 1"51Wl... 

3$ Oii i 
ttl !l'1 . 

117 UI 
311 90; 

34 •! 
38 :n: 

1
1 aooo ltad. 

ill. 14 . llll05 ltad. 
-11' $ti" 

•• 



 

'l'IlE UNITED S'l'A'rES COAS~ SURVEY. 

List of stars for latitude-observations-Continued. 

l 
I No. B.A.C. Constellation. 

'732 2516 24 Lyncis ..•................•. ·-
733 : •.••••.... Geminor ______ ·--··- ......... . 

734 : 2532 Lyncfa ............... (60 B.) .. 

735 : ..•...•... Geminqr ·--··---·--·(li'9B.) .. 
736 i 2540 75 Gerninor. ..............•... u .. 

737 ( 2551 77 Geminol'- ..... ·--··-··---··''-· 
73S: 2555 78 Geminor _______ ......... {J .. 

73ft Lyn-ciS-.•... __ .•...•••...•.••. 

740 2558 8lGemiuo1· ................... p .. 

141. 2563: 80 Geruiuor ................... tr .. 

742' !1.'i64: 11 Canis Min .................. .. 
743 2612 · 13 Canis Min _______________ ~-

744' !?5001' Camelop ............. (161 B.) .. 

745 !1596! Camelop ............. (166 Il.) .. 

746 2609 · 26 Lyncis.---·------------------· 
747 
7(8 

749 

750 

7Sl 

7a2 

753 

75.4 

2617 : 

25S5J: 
2632 

2639 
2647 

83 Geminor .... ·----·--------iii-· 
Camelop .......... -·. (156 Il.)-. 

85 Geminor ...................•. , 
1 Cancl'i .•....... 

Canis Min·----- ............ . 
D. M.1130 ... 

Canori. ... -- .. __ ....... ('! B.). 
Camelop.f .. ___ . ·-- ..... . 

7:>.~ 

i.J(j 

757 

7~ 

75!1 

760 

761 

76~ 

763 

764 

76:i 

2653 14 t:ani•Mln ........ .. 
2659 3 Canc1·i ........... . 

2668 20 Motioet:>r. . _ 

2673 Cl\uis Min ..•.... 

2672 6 Cancri ........... . 

2690 ~ ti CnncrL •........ 
2700 9 Cancri....... µI 

2697 , 27 Lyncis ......... . 
2714 ' 

2707 

71;6 273"2 

767 : 

76ti I 

:1 276:1 

27'78 771 I 
:1 :: 
714 II 2'ra8 i 
Tl5 2700 l 

, Tl6 I 27911 

1:1-···-~-
779 I 2815 
780 !_ ________ _ 

:1 = 11l3 j 

'184 1. 
'Ill$ 

'18& 118{2 

787 118511 
'l8B ll85!I 
'189 llil6ll 
'191) 9811 

'91 -
- 118811 

10 Cancri ·--···-······-·· ... µ.2. 

T!"rs. M11jur ..•. (55Can. Ven.) .. 

Camelop. ... . ... (173.B.) .. 
J .... yncis. ____ _ 

16 Cnncri .... ... .. ........ ,;. 

15 Co.ncri ....................... . 
29 Lyncls ........................ : 

Urs. Mlljor .................. .. 
17 Cancri ••.•••..•...•..••.. •. {J.-' 
18 Cancri ..................... x .. ' 
19 Cancri .••.....•...•........ A •. : 

Cancrt ............... ~--· ........ f 

31 Lyncis ..•. .............. : .... ' 

Lynoie .••.•...••. ·-· .. (117 B.). -J 
L~'llcia ••.•••.•••.•••. (101 D.) .. i 
Ul'I!- M:ajor .••••••••••••••••••. J 

22 Oancri .................... <f>l .. j 

Lync!s .••. ---· ........ ------- -1 
23 Canori ...••...•..•••.••... <(>• •• ! 

Canori .••.•••..•..••..••••••.. : 

27 Canori ........................ J 

1 Ura. lhjor .•..••. ·--.---- ... o .. J 
lie Caneri .•••.••.•••••••••••. ..S .• 1 

!I Urs. Major •••..•...•••••.. A .. 
30 CnC1i .••••••.•••••••.•••• "3 .. 

31 CanerL .................... 9 .. 

'33 Canori •••.•••. ·- .. ·-- ------11-­
'33 Lynda ••.•••..••.••.. - .•.•.•. · 
3 Ura. YaU@r ................... . 

Hyilnl ---~--- .. -----(18 B.). 

4. 9 

5. 9 

5.5 

5. 9 

4. 9 

3. 8 

l. 3 

~),. 3 

5. 0 

s.:1 
4. H 

"- 4 
5. 5 

5.1 

5. 4 

4. 9. 

5.9 

5. 9 

5. 9 

5. 9 

5. 9 

5. 9 

5. H 

4. 9 

~5. 2 

5. 5 

5. 9 

5. 0 

5. 3 
..f. j 

5.9 

5. 4 

4. 4 

5. 4 

5. 9 

5. 9 
3. 8 

5. 4 

5.9 

5.9· 
4.Y \ 

5. 9 

5. 9 

5.9 
5. 9 
5.9 : 

5. 4 
5.1 
5.5 

3.5' 
5.5 
5.5 ' 

5.5 
5.9 
!i. 4 

5.7 

5.5 

5. 9 

Right ITT"Scen­
slun, 1880.0. 

h. m. 
33.1 

3.1. 8 

35.0 

35.3 

35.8 

37.2 

3~.o 

3~.€ 

3:J.2 

39. 7 

;19_ 7 

45. 5 

45. 8 

45. t: 

46.0 

4-0.:1 

48. 0 

-l~. "; 

50. 2 

50. ~ 

51. 4 

51. 7 

56.2 

&'. 4 

5R 2 

7 ~9.4 

B O. 7 

0. 9 

4.2 

4. 2 

5.:J 

5. 7 

7.9 ' 

8.9 

10.0 

H!.8 

12. 9 i 
13. 4 ; 

14. 6 \ 

14. 7 : 
17. 4 
18.4 i 
19.2 
19. 3 . 

19.5 
19. 5 

20.1 
20.3 

21. 5 

23. 9 

24. 4 

!?4. 7 

25. B 
27.1 

28. 5 

8 ll9. 5 

Declina.tion, 
liIBO.O. 

58 58 

Various. 

~3 19 7h, g;l.') ,,. -

50 42 

14 !?9 149•1 L. L. 

!?9 10 

24 41 

28 19 

37 48 7'. 1C83 w. 
18 48 

33 43 

ll 04 

2 04 

79 48 

74 14 

47 53 

~7 05 

84 24 

20 n 
tG Ofi 

8 5~ (1''.19~.I 

:=:i~· 2..1 

16 49 

2 3:) 

17 ::fLt 

-1 03 
2 4U (l! ll.i 

2i! o.~ 

13 2~ 

51 Sl 

21 56 

68 50 (:I ll.l 

It) 07 W92 Rad. 

55 49 . (I'. 505. I 

li' Ol 

3() 02 

59 56 

62 52 

9 33 

27 37 
24 24 . 

21 06 {F. 93.) 

43 3;» 

53 36: 

35 25 : 16431 L. L. 

67 42 ' 
28 17 
46 03 : 2111 Rad. 

27 ~ 1 

57 (12 II.) 

13 03 
. 61 08 

24 33 

65 33 

24 ll9 l 

18 30 

20 51 

36 50 
65 26 

1 02 

15i 



 

152 REPORT OF THE SUPERTh"'TENDENT OF 

List of stars for latitude· observations-Continued. 

II :Ma,.."lli· 1 Right al!Oen-1 Declination, i 
tnde. sion, 1880.0. i lesil.<I. i 

---1~-----·-1--·-·-·--~--~---1~-----: 
I No. r B. A. c.I i-____ c_o_n_•_t<!_ll_at-ion .• 

Va.dons. 

793 2884 

794 \l897 
'nl5 2901 

7lH! 2911 

797 2909 

798 2937 

799 2942 
800 ~5 

801 29~ 

~ 2953 

803 29"8 
804 29rn; 

BOS 2971 

800 11976 

807 2978 

sos 2982 

B09 2989 

810 2999 

811 3002 

812 3003 

813 3016 

814 3033 

815 30'.!6 

i!l6 3027 

817 3031! 

!'Ill/ :Jlf.l5 

8111 ' .•••••.••• 
I 

800 3047 

1121 3048 

8;12 3053 

!023 3049 

824 3055 

1!25 3056 

Btll 30~9 

821 30"lll 

828 3075 

Bill 3079 

83() 3087 

831 3100 

83i 3105 

1!33 3099 

834 3106 
83S 31611 
836 :noe 
e:t7 3111 

E'38 3113 

839 3117 
840 :mar 
1m 3125 

84!1 3131 

8'3 31311 

&H 3140 
845 3146 

848 3132 

sn 31e;;e 
!!f8 317-2¥ 

849 31'18 

850 3ll04 

s:u 3199 
B:lll ltU81 
i!5o1I 111117 

I . 

4 Urs. Major .................... 1 4. 7 j 

36 Cancri .................... c1 •• 1 5. 9 j 

: !~:: ~~::::~:.·.-::::::::::!J ~:~ I 

34 Lyneis ..............••...•.•.• 

43 GancrL .•...•.•••......•... y .. 
45 Cancri •..•..•...••••..... A 1 .. 

7 ~::r::aj~~-.~::: :::: ::::::::~: :i 
47 Canori ..••.....•••..•...•.. a .. 
49 Cancri ..••....•••...•...•• . b .. 
48 Cancri ..................... <.. 

11 Rydrro .................... .< .. 

Hydra> .•.....•..••••• (39B.) .. [ 
I 13 Hydr., ..•.................. p .. 

1

. 

5 Urs. Major ...•..•.•.....•. . b .. 

35 Lyncis---------- ·-···--------·I 
51 C&ncri. . • . . . . ... . . • . . . . ..... ·I 
55 Canori . . . . . . . • . . . . . . . . • •. p• •. 

1

' 
6 Urs. Ma.jor ................... . 

:J7 Caneri ......•...•...•...•. tr2 •• 

59 Cancri ...................... . 

58 Ca.nm·i---·---···---·--·--·P3 ··\ 

Lyncis .......•.. ------ ..... -··f 
16 Hyclr':'······ ............... ( .. 

1 00 Cancr1 ---···--·····-----····· 
Ca.mel.,.-,p ............... t 

tl'".l Ca.ncri ...•................ ol __ 1 

9 Ura. :Ma.lur .......•.......•. <. I; 

Cancri ...................... . 
8 Ur•.Maj-0r ................. p.

1 

65 Cancri ...•...•.......•...•. a.. 

64C•ncri ..................... . 
10 Urs . .Mo.ior ......••.•........•. ! 

Urs. Major .•.....••.. (44 B.) .. ( 

Ura. Major ..•......•....•. K .. i 
69 Cancrl ...•..•••.••.•...•••• • .. 1 

I! Urs. Major ..•..•.•.•...... crl •. 

Lyncis~ ..•..••....•.........•. 
18 Hydre ....................... . 
13 Ura. Major .................... . 
15 Ura.Major .............. ... f .. 
T:i! Caoori ...•.••.......•...•.. r .. 
14 Ur•. :Major .••..•..••.•..••. T •• 

76 Caneri ..................... K .. 

75 Caaeri ...................... .. 
n Caacri ...••.•.•........ .... e .. 

ura. MaJor ................... . 
16 Un. Major ................. e .. 
36 Lynois ....................... . 
17 Ura. Jda,jar ................... . 
18 Un. Major ..•...•••••••••.. o .. 
l!ll Hydre .................... e .. 
81 Canori ••••••••••••..•..••. wt .• 

3a Lynoia ••••.•..•.......•....... 
Ura. Major ................... . 

40 Lyneis ..................... a .. 
l Leonia ........................ . 

Draool\I& .••••.••••••.•••••.••. 
Un. lll\lol'. (or fl Lyll<li•) ••••. 

ll Leonia .••. ·--~-- ............. . 

5.4 1· 

4.5 

5. 9 

4. 9 

5.9 

4. 5 

5.!:I 

4. 3 

:1.1 

5.9 
4. 7 

5. 4 

5.4 
5. g 

5.9 
5.9 

5.3 

5.9 

5.4 

5.9 

3. 1 

5.5 

5. 9 

5.4 

3.3 

5.9 

;,, 0 

4.3 

5.4 

.f.2 

5. 5 

3.71 
5.31 
5.1 • 
4.6 

5.4 

5.3 
4.9 

S.9 

4.9 
5.4 

5.9 

4. 7 

S.9 

4.!I 

4.11 
4. 9 

5. 4 

4. 3 

5.5 
4.4 

5.5 
3. 3 
4.3 

4. 3 
5.4 
5.3 

h. m. 

~ 29. 7' 
30. 6 
31.3 I 

3'-l. 5. 

32. 8 

Jfi. 3 

:!li.6 

37. (I 

37. 9 ! 

37.9 

38.2 

39. 4 

40. 4 

41.2 

4:!. 1 j 
' 43. 5 i 

43. 9 ' 

4.5.2; 

45. 5 : 

46. 4 j 
4U. 9: 
48. 5; 

48. 5: 

4V7 j 
49. l 

49.4 
5ll.2 

5!1. 6 

51.0 

51.2 

51.1 

51.9: 

52. 2 

52. 9 

:15. 2 : 

!>5. 4 

S5.S i 

5'7. 9 

l>R.9. 
59. 7: 

59.8: 
9 0.4 

0. 7 
1.0 

1.3' 

1. 7 ' 
2.5: 

3.5 

4.9 

9.0 

6.9: 
7.6 

S. I , 
-S.6' 

11 .• 
12.9 

13.8 
11.7 

io.e 
111>.9 

9 KO 

0 , ! 

10 05 

ti 01 i 

3 46 

46 16 

21 55: 
)3 07 I 

3 50 

67 08 P. 2B6. 

18 36 ' 

10 31 : 
29 13 . 

6 52 

- 1 2R 

6 17 
62 24 . 

44 11 

32 56 

28 47 

65 04 

31 03 

33 2ll 

28 Zl 
40 40 D. M. 2125. 

6 24 
12 06 

84 40 

15- 47 

48 31 

9 51 

68 06 
12 19 

3~ 5.1 

42 16 

54 4.; 

47 3~ 

24 56 

67 21 

2218 Rat! 

38 56 , (l7 H.1 
35. 

67 37 ! 
' 52 05 

3() 09 

64 00 

ll OiJ 
27 07. 

~ 31 ( 

73 26 / {F. 300.J 
61 55 i 
43 ca. 
:;7 13 

:u 31 

2 4!1 
l-5 21 ~ 
;11 10 ! 
ll7 131 (I'. tU. l 
3* Ml 
!!ti 42 
81 &l {llU 
.c6 OS 1~ULf 

'35 



 

THE UNITED STATES COAST SURVEY. 

List of stars for latitude-observations-Continued. 

: . I I No. 1 B.A.C. : Constellation. Magni- Riiz:ht asc&o- ' Declination. 
Yariouf:I. 1-'----1---- --- tnde. sion, 1880.0. 1880.0. 

854 I :1221 

1
. 513 Urs. Major .............. .. h .. 

85S 
1 

3228 3 Leonis ....................... . 

856 ! 3231 i i2 Urs. Major ................. ··-
ilSi 

1 
3'1321 24 Ul'l!.:M:Bjor __________ . ______ d __ 

858 J 3-lH ! 8 Leonis:Min .................. . 
859 3'242 j 2-'; Urs.Major ................. 8 •. 

!'60 3246 l 4 Leonis ..................... .\ .. 
861 32.'ill I 5 Leonis ..................... ~--
862 3"-51 6 Leonis ..................... h .. 
eG3 
e64 

865 

1'66 ' -
@6'l 

868 

1'69 
870 

871 

S72 

873 

874 

875 

876 

877 

678 

879 

880 
881 

~ 

eaa 
8>l4 
8S5 

886 
8{'7 

8llB 

S8!I -· 891 

892: 
893 

894 

895 

896 ! 
897 

898 
l!lll) 

900 
001 

OOfl 
ooa i 
to4 1 

toll ! 
900' 

90'J 

3253 32 Hyd,.., .................... T'--
3256 26 Ura. Major .................. .. 
3261 10 I~oonis Mlu _ ................. . 
:J265 Lyncis .•.•........... ________ _ 

3!!68 , 11 Leonia Min ................. .. 
:!273 Leonia ....................... _ 
3286 1 Sextantia (or 10 Looui8) _ ..... _ 
3281 4~ Lyncia ....................... . 
~ 27 Ura. Major .............. : ___ __ 
3295 ~ Sextantis ............. ________ _ 

3284 Camelop (<>r DraC<mi•) •.....• _ 
:l303 35 Hydrre ....................... . 
:J:I07 43 Lyncie ................. _ ... __ 
3!112 

3311 

3321 

33'24 
3331 

3336 

3339 

3341 

3345 

3346 

:J:l58 

3366 

:r.rn 
3374 

3381 

3399 

3«12 
3400 

3400 

3415 
:Hl6 
3423 

34«6 
3453 

345'7 
3458 

3459 
3"68 
34IMI 
3500-

3$05 

a5e8 

Leonie ....... __ ---- .. ....... o .. 

15 Loo11is ............... .••••. f .. 
16 Looais .................... ti'--. 

Ure. :Ma,jor ........... (99 B.) __ 

17 J,eon\8 ....................... . 

Leonis ....................... ~ •... 
Sextantis ........•.••• (12B.).. 

15 Leoois Min .................. . 
I.oonis .................... lt._ 

29 Urs. l'i!l1\jor ....... .......... v .. 

30 Ura. :Maj<>r ................ .,. .. 
22 Leonia •••••• ' .............. g .. -

24 Leonls ..................... JC .. 

'T Sextantis . -· ............... - -
31 Ure. Major .................... : 
19 J.e<mis Min ............. ,. ••.. 

Un. Ma.l<>r .................... , 
J,eonis .....••.•••.•...•... _ ~ _ 

Loonis ··-- ---· ...... (92 B.).: 

119 Leonia ................... ··""-_ 
20 LwniaMin ................. .. 

Leonia ........................ ' 
21 Leonia Min .................. _ i 
36 Leonia ......................... i_ 

31 Leonie .................... A .. 

15 Sextant!&··-·········· ....... . 
3!I Leonie ..................... a •. i 

Leonia Min ..... -.•..• (&IR) .. i 
3!1 Ura. Ya,i<>r .................... ' 
l!:I Ltloot11 Min ..... : ............. , 
33 Ure.Major ................. .A •• 

Leonia ..................... ,." 

3. 7 

4. 7 

4. 9 

4. ~ 

4.fi 

5.4 

5. :~ 

5.4 

5.:i 

4_9 

5.9 

5. ~) 

3.8 

5.3 
5.9 

4. 9 

3. 4 

5.5 
5.4 

5. 7 

6Y&r. 

4.2 

4. 9 

:l.5 

4.2 

5.9. 

5. 4 

5. l 

4. 9 

5.4 

5.9 

4.9: 

5.5' 

h . ..... 

9 22.1 

2-2.1 

23.6 

~-9 

24.3 

24. 8 

24.9 

25.9 
26. 6 

26.9 

27.1 

29, 6 

30. 9 

31.0 

;J2.0 

:12-2 

3.'t 0 

33. 7 

34. 6 

:14_" 
36.5 

37. 2 

:18. 1 

39.1 

39_ ~ 

40. 2 

40. 8 

41.1 

42.5 

44. 0 

45. 1 

45. 9 

41i.O 
'7.9 

50. 4 

51.6 

51,8 

5'2. 7 
53.9 

54.1 

II 511.1 

4.4' 19 0.41 
3.5 0.8 

4.11 1.5 

4. 2 1.1:1: 
1.3: ~o _ 
Ii. 9 : 4.1 ' 
5. 5 i 9.:'I 

5.9; ~.4 

:i. 7' 9.9 
3. 7 10. 0 

908 3.\Hl 37 Leonia ....................... .- Ii. 4 10.11' 

·111119 ()amelop ..................... ., 4.9 12.0 
111-0 3li14 'Ura. M-.Jor ' 5. 9 i 19. o 
Ml[.......... Un.Ka,jur.::::~::::~::~~:::J 5.9 lU: 

6.1 35 

8 43 

72 44 
10 21 

:15 39 

52 13 

!l:I :JO 

11 :;o 
1ll 1:-. 

- o :m 
52 :16 

3fi :!6 
40 O!J 

36 l!-2 

31 42 (6 H.J 

7 22 

40 47 

72 48 
'5 1l 

7Y 41 (11'8 11.> 

- 0 36 
40 1~ 

10 2ll 

30 32 

14 34 

~.1 t-0 

24 20 

7 15 (F_ 2411.) 

2 20' 
46 35 516 4. 

ll ~ M. 420. 

:i9 36 

54 38 

24 58 

26 34 

3 Dl , 

50 !U' 

4l 38 
57 23 ; (F. 391.) 

13 00 
:Ji> 13 
~ 37 

:Ill 31 
31.1 3a' (15ll.) 

35 50 
11 !ll 

10 35 

0 13' 
12 33' 
;is 00 
li5 42 

ll9 54 ' 
43 31 
ll4 01 

14 !Ill 

• 

61 51 (211 H.) 

j111 !12 F. 447. 

411 00 49, 1940 B. tat 31111!1 «>l.eonia ........................ i s.7 1:s.11 llll o:; 
tu f 3lilll i-uta .................... r--' 1.t 1:s.4 • n 
-.. 1 1Slll ~ 1Q.lor ................ ,. •• ! :u 10 ts.II 411 • 

L . .........,.,;.,:.Jt-.,.....~~~~~~~-:-_,...~'-----,-~~~~~c~~~~~ u:·- :Bx. 133-i-20 
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154 REPORT OF THE SUPERINTENDENT OF 

List of stars for latitude-observations-Continued. 

I I I I Magni· Right ru1een- Declination, \ -Various. 

I 
No. B. A. C. I Constellation. I \ tude. sion, 1880.0. 1B8C>.O. 1 

1--1----- --- - --- ------- ____ i i --------
' I I I I 
I 

I I . h. m. I l 
. 915 3531 I Ura. :lla.jor................ . • . . 4. 9 I 10 15. 5 I 66 11 

I 
1>16 3542 ! 27 Leonis Min··-·······-··...... 5. 9 16. 2 34 3l 

9L7 \ 35!181 c .. malop ·-··-······-··· .. --····\ 5.1 1€.3 S3 10 
918 l 3548 1 28 Loonis Min ................... I 5. 5 I 17. 2 34 19 

919 I 3500 I 30 Loon ls Min . . . . . . • . . . • • • . . . • . ' 4. 5 19. o 34 25 

92lJ i 3!>til I 44 Loonjs ........................ i 5. 9 19. o 9 25 

(:fOH.) 

1121 3572\i 31LaonisMin .•..••.•. ---·--·ll--· 42 2l.O 37 19 

112-'l 3:>80 36 Ura. Major ...•.. ·-···-···-·-··' 4.6 23.C> 56 36 

3')971 3Q Sextantis ·-················--· 5.3 24.2 - o 01 
3')93 Draconis. _ ........... _.... .• . . 4. 9 · 24. 6 76 21 (9 H.) 
3606 ~ 46 Leonie ..................... i .. 

1 

5.9 2.3.8 14 4S 

36-07 ! Urs.Major----···-············ 5.1 26.2 41 oa 
3600 ! 47 Leonis .......•...•........ . p.. 4. !I !16. 5 9 56 

3610 i 34 Leonis Min ..•... _:........... :'i. 9 2". 7 

(33 H. 

927 

928 

9-29 

930 

931 
I 

932 i 

933 i 
934 I 

933 

93tl 

9J7 

36121 37 Urs. Me,jor.. .• .• ... . .. . . ... . . . 4. 9 
3639!) Urs.Majo1· ....•.• _ .. 06fR). 5.9 

3640 I 37 Leon is Min .... _.............. 4. 7 
3641 38 Laonis Min . . • . . . • • . . . . . • . . . . . 5. 4 

3645 I Urs. Major .•••.. ·- ......... _ •. : 5. 4 

3647 I 38 Urs. Major ... _ ................ : 5. l 
365'! I Ura. Major .. __________________ , 4.6 

3664 II 39 Ura.Major ........ _ ..•... -.... 5.5 
il6(Ki , 36 U rs. Majo1· ••• _ . • . • • • • • .. . • • • • 5. 1 

36661 40 LeonisMin .. _.: •....•.....•.. f 5.!I · 

1139 3671 i 41 LaonisMin ··-··· .. ·----------' 5.4 
1>40 36€511 42 Leonis Hin.·-·····-··........ 5. l i 
941 3691 lH Loonis·-··········-···-···-m : 5.4 
~42, 3693 

1 
52 Leonis ........................... k.. 5.5 

1143 I J7CS I 53 Leoni• . _ ................... i.. 
5.5 

27.4 

31.7 

3!1.0 
3!1.3 

3.1. 4 

33.B 

34.5 

36.2 

36.5 : 

36.9 1· 

31l.2 

3'J. fl 

40.1 
43.0 

43.!l 944 .

1 

3114 .
1 

42 Ura:Major ... _ .............. . 
!145 .......... 

1 

Ura. Major .................... ' 45.4 

!J.lli , .••••••••. 1 Uro. Major .......... (194 B.).. 5. ~ 45. 4 

5.9 

947 i 3725 44 Ura. 'Major.................... 5.4 46.3 
948 I 37'.ll! 46 Leonie Min·-·-······-··...... 4. 2 46.6 

a;; 36 

57 42 
54 17 

32 36 
38 31 

611 03 (F. 449.) 

66 21) 

69 42 (3.5 H.) 

57 49 

46 56 (36 H.) 

26 56 
2:t 49 

31 19 

19 32 
14 51 

1L 11 
5<J 57 
70 !19 12569 Rad. 

•.a 09 mg i IWl. 
51> 13 

34 52 I 
9¥.l i 3729 45 Un.Major .................... : 5.1 47.1 

: i ~= 54 ~:::.-.-.-::::.-:::::::.-:.-~_':~ ::~ :;:~ 25 ~ -
4

: : I (29 H.) 

9:>-2 \ .'1741 iJ 46 Urs. Maj. or Leon. Min. (128 B.). ' 5. 4 49. 'J 34 00 

~~ 1 ···-~;;·1 Urs.Major .•. --............... !:~ ::-: 52 32 112l2A.Oe . 
.,.,., 41 Ure. Major •.••..••..••... -. .••. j ~- o 4i 04 
955 .•••••.•.. Ute. Major .......... (11(}8 B.) .. ! 5.9 5-J.8 36 46 10h,l!03P. 

9:;.J I 375'3 ·1 Urs. Major .................... ; 5.9 53.4 i 16 09 (39H.) 
g:;1 I 3768 Ml Leonis ............... ., .••. a .. J 4. :1 ;:4· 41 • 16 
9Si!t 3769 5.!!Leonis._ .......... _ ........ c .. : 5.1 54.5i 6 -44 

9511 I 3767 48 Ura. Major ..... - ...•.•.• - . P .. : 2. 6 54. 6 I 57 Ol I 

960 I 37<.J?I :~ ::~=~~~:::::·.::::::::::~;j ~:: ~:~I -~ ~ 
; ·,1 ;jl : ~~:~j~;::::::::::::::::::::' ::: ::: i : : 
,,,,. '""" ia Leonw ••• _ ••.•..••••.••••.• x..i 5.1 to 58. BJ ? ll9 
oos

1 
3Til81 ll5Leonie ••••••.•••.••..••••• p11 •• ! s.9 11 ·o.sj l! 37 

966 1 3809 67 Leen!& •••••..•••••.•••••••••• : 5. 9 2. 4 I 25 m 
96'7! :telli Un.Jrlajor .••.••.• _.(220:8.) .. i 5.7 2.81 36'8 

968 l 381!1 52 Ure. Major •••••••••.•••••. 1j- .• I 3. 7 2. 9 i -45 00 
969 3832 ee x-nlB ••••••.••••••••••••. ; .. r· 5.3 1.ll 1 o a 

~97,01 l -384ll~ 08 1.e<JnlB •••••••.•••••.•••.••. O.., 2.4 7.7 ! lit 1l 
. ...,.,., -ro Leonill •.••••..•...•....•••. 8 •. '. lUi 7.~ i 111 tl5 

'1!11-lB .• _ ••...•.••........•••• : 4.11' s.111 llS (5 

9'13
11 3843 731.mnie ••.••••..•..•••••••.• n • .I :;.3; 11.lij 13 ~ 

9T4 3iH6 t1n. llf.aVur •• -- -••••••••• _ ••••. ! lU ) 9.11 :i1J '8 (F. 3H.> 
._'_r_:;-'j-~_38.'le _ __,___'_~_· r-.._. ·-···· ·-·- ·- •• ·-····._·_-·-·~j __ 5._• .. Li __ u __ 1_L_1_,_ ...... __ • __ '1'--'-------._...._, 



 

THE UNITED STATES COAST SUHVEY. 

List of stars for {a.tit-u<le-obscn;atiuns-Ooutinued. 

, ~:__/ B~ ~· c~! _____ c_·"_"_•_te_lk_t•_·o_n_. _ 

976 

977 

97H 

!179 I 
980 I 
981 
982 
98:l 

984 

985 

986 

! 987 
988 

i 989 

900 

991 

99-2 

993 

994 

995 

996 

997 

~!JS 

i 999 

1000 

100! 

1002 

1003 

1004 

1005 

1006 

1007 

1008 
fl)()fl 

WIO 

1011 

1012 

1013 

1014 

1015 

ln16 

1017 

1018 

11119 

10!!0 
10\ll 

3851 

3852 

:1856 
3862 

3€61 ! 
:JE6B : 

ami 
:J87!J 1· 

3~86 

asoo I 
39-0:; 

1 
3915 

39141 
3918 I 

39321 

3931 i 
I 39331· 

3937?1 

3946 I 
3949 . 

3952 I 
~:1 
=1 3979 

39s1 J 

3982 1 

3985 I 
:1990 

3!189 

3995 

3998 

4002 
(017 

4027 

4031 

403J 

4057 

4066 

-1()72 

. ····~~;; I 
4099 

4100 

41()7 

4110 

.fill 

4122 

4Uil3 
41ll5 

4126 
tun 
41!18 

4Hll 
CH5 

53 Urs. Major ................ -~-
54 Urs. M:a,lor .••...........•.. v. 

55 Ura. Major .................. . 
77 I ... eoni-s. _________________ _ 

Ure. Ka,ior ..•..•...•......... 
56 Urs. Major .................. . 

78 Looul~ ··--······--··-····-·i. 
79 Leonia ....................... . 
81 Leonia ...................... . 

Lconis ................... --.-T. 

51 Urs.M.ajor.-····-······--···-
66 Leoni• ....................... . 

D:raconiA .. ____ .•...•... __ .At. 

Ure. Major .................. . 
90 Leonis ........................ i 
.. Urs. :Major .......... (279 B.)--: 

2 Drs.oonis ...... ·--··-···-··--·· 
I..eonis ................ ·--··-·· 

91 I~eonie ••..........•........ v. 

Ure. Major .......... (28J H.J. 

59 rre.:M•.jor .................. . 

92 l,oonis ·---------··--·--····-·· 
61 Urs. Major .................. . 
ll2 Urs. M•joz-. ................. .. 

3 Dracoujs .......•..... ___ ... _. 

2 Virginis .................. -E-- · 
62 t;rs. Major ................ y. 

Virginia -----··--·--···--·11"'i .. 
Urs. Jlfaj<>r .................... • 

93 Leonis ...................... . 
4 Virgiaitt; .........•........ AJ. 

94 Leonis ............. ........ {J. 

55 Ura. Major .................. . 
5 Vlrgiuis ................ ~ .. P. 

64 Ura. Major ............ ..•. y. 

6 Virginis .................. A•. 

95 Leonie ..................... o. 
66 Urs. :Major ................. . 

Ure. :M~jor .................. . 
7 Virginia .................. b. 

e Virginie .................. ... 1T. 

Ure. Mnjor .................. . 
67 Um. :Major .................. . 
2 Comm ....................... . 
9 Virginb ................... o. 

Draoonle ..•.•.••.••...•....... 
Ura. :M•jor .......... (366 B.) .. : 

3 Comm ......................... : 

Comm ---·--··-····-···-···-·~j 
-4 Comm .•••.••..• --··-···-· ..•.. [ 
5 Comm ............................ ~ 

DrlMl<>llis ...................... ! 
Draoonie •••••...••••. { 17 B.) .. ( 

Urs. libjor ................. d. I 
G Comm .••••••..•••••..••..•••.. ! 
2 Can. Ven ...................... i 
7 C0nue ..••.•••.•••.••.••• · ...... ! 

Can. V~n ...•... L ............ .: 

Comae······ .......... (36B.). .! 
Draoouls ...................... \ 

n V-.irginlt1 ••••••••••••••••••• "--/ 
. .1-___ __, _______ ........ ---·-·'· 

Magni. ; Right .ascf'.n. : Dec.1ination 1 

tude. 
1 si~n, 1880.0. ' 1880.<l. 

Yarjons. 

5. 9 

5. 3 

4. ~ 
.5. 9 

J. 9 

4. ~ 

-1. 9 

5. 4 

a. 5 

!>. 9 

5, 4 

5, 9 

5.} 

5. !J 

4. t• 

5. 9 

5. 4 

~.o 

5. !.t 

5. 3 

4. 9 
4. 2 . 

1. 3 

5. 4 ! 
... 2 ~ 

5.Y 

I. tl 

5. 2 i 
3.5 l 
2. 7 
5. 4 

5. 9 

5.9 ! 
:J. 9 I 

5. 5 
4. 5 
5.4 

5.0 

~- 9 
4.3 
5.5 
5.9 
5.9 
5. 7 

5. 4 

5.9 

5.D 

5.9 
3. 5 

5.0 

5.4 

5. 3 
f.9 
5.5 

. -~.s 
3. I 

h. '.Jn. 

11 11. ~ 

12. 0 

12. ti 

1:5.0 

1.i. '7 

HL3 

17. 7 

n.9 
rn. 4 

21.H 

22.G 

24. 2 

24.3 I 
2.3. s / 
:.!rl.5 

28. ~ 

29.0 

30.0 

30.8 

:ll. 4 

:l2.0 

:14. 6 

14. 8 

35. 4 

3:i.8 

39. l 

39. 7 

39. 7 

40.5 

41. 8 

41.8 i 

42. !I. 
4:1. 3. 

44. 4 . 

47. 5 : 

48. 9 ; 

49. 5 . 

40. 7 . 

5.1. l 

53. 8 

54. 7 • 

55. 5 ; 

56.0' 
58. 6 . 

:>.'l. l 

59. 4 . 

11 59.7' 

1~ 4. 4 

4. 7 
5. 8 

6.1 

6. 6 

9. 4 

9.5 i 

9.9' 
10. I : 

10.3: 
10. 5 

Ill. 5 
11. 5 i 

12 13. I 

32 13 

33 4ii 

38 ;,1 

fj 41 

65 M . (1''. :!9~.) 

44 09· 

11 12 ' 
2 04 

17 08 
3 31 

40 00 

19 04 

70 00 

61 ~4 (F. 124.) 

17 27 

55 27 

70 00 
28 26 (45 II.) 

- 0 10 
51 18 : 

44 17 ' 
22 01 

34 53 

32 2.'i 

·67 2:; 

8 sa 
48 27 

7 l~ 

f>6 19 (F. 123.) 

20 53 

8 55 
15 15 
35 36 

2 27 

54 22 

9 07 

16 20 

57 15 

33 50 11', 1013 w. 
20 

7 17 

36 43 (57 H.) 

43 43 

22 07 

9 24 

77 35 2794 Rad. 
63 36 
17 !l8 
27 S1 

26 3:2 
21 13 

78 17 (4 H.) 

w li3 
M ill 
15 :u 
41 20 

24 37 

33 44 (t H.1 
119 37 

'l'5 51 (5 B.) 
0 00 

-------- ·---·- ---- --- ........ 
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156 REPORT OF THE SUPERINTENDENT OF 

List of stm·s for latitude-ob8ervations-Continued. 

Magni- I Right ascen· i Declioatioll, 
No. R A. c. <:onstellation. I Yariuus .. I tn<le. ' sioo, IBSO.O. 1sao.o. '-1------I------ ---1-1 k. m.1 

: 1031' 1 4148 3 Can. Vt-u...... i :l.4 12 l:l.~ 

. 1038 i 4l5'H Comre.·-·····-···············-i 4.9 13.9 
1039 I 4151 hi Yirgiuis .......... --· ..... . c.. 5. 1 l·t 3 

1040 · 4lJ3 Comm .•••••..•...•••. _........ :;,9 I 14.3 

lOtl ! 415(; 11 ComIB.---·-··················· 4.:i 14.7: 

1042 4169 12 Comre .............. -----··· 4.9' H. 7 

10~3: 4180 !i Cl\JI. V<'b.·-·····-····-········ '•.1 lG.5 
IOU 4181 13 Comre ......................... l "-2 lP.~ 

· 1040 4l~4 Comre ............... (69B.) . .' i>.9 19.2 
: 1046 

' 1047 
1048; 

1049 ' 

1050 ; 

1051 : 

4188 

4191 

419'1 

4L!lti 

4,io3 

Urs.Yajor ________ _ 

(i Can. Ven ..•.. --·--------·--- .. 
Uomre .••..... ------- .•.•••.•.. 

1.5 Comm ...................... y .. 

lti Comit ............•... ---·-···· 
73 Uni. :Ma,jor ....... ________ _ 

' 1052 i 4007 17 Comae.- .•.•. ·········-···-···· 
1053: 
10!>4 

'10;)5; 

42011 : le Comre ........ ·········-·· ..... . 

' 1056 
1057 

i 10:18 

1059 
)()ti() 

1061 
; 1000 

' 1063 
l 1004 

I 1005 
I 

llJ66 

: 1067 
1068 

4212 20 Comro.- •..•................•.. ' 
42!6 , 74 Ura. M>1jor .............. ·-·-··: 
42!!'1 4 Draooni& .. -. ··-··- ......... . 

4223 21 Comre .••.. -···-··-··········· 
4233' 

42:ia 

4239 I 
424-0 l 
4242' 

4246 

Can. Ven .....•....•...•••..... · 

scan. Ven ····--············s .. : 
5 Draeon-i.s..... ------« .. i 

2!) Comre .•..................•.... i 
24 Com"'··-······················' 

~ ~==~~~:::~~:~~.::~~:~~~~~~~~~] 
Vir~nis _____ ·---· ... t250B.) .. i 
Vil·ginis.- ..••..•......• - .• R .. : 

26 (.:'omre ........................... . 

Can. Ven·-··-··--····<44 B.) .. 

i JO!i!l' •21l8 2!• Yh'gini• ··········-·· ·-····r-· 
'1()70 4274' 31 Virgini• .. -··-· ·····--··--·"'·· 
· 1071 4271 · 30 Virginia-··-· .. ·····. -·····P·· 
'1072, 4287 ean. Ven ....... ·--···<60 Il.) .. 
i Ul73 ! 42"6 : 32 Ylrglolo .•••. _ ............. a•. 
I 1074 ! 4!JOO: 27 Comre .• --··-···--·--·-···--··· 

i 1-075 I-·--··---·· l!ra. MD,jor ••.•.• ·-· .{414 B.) .. 

/ 11)761 4.'IG2 : 7 Drac>Ollis .• -· •• ·- .. ·- .•••• ·- •. _ 

'1-077, 4;l()I i 29Com"'··-···-···-···-·····-·--· 
! 107B j Comro ·-··· .......... (121! R.J. 

l 10791 4-103 i 11 Cao. Ven •. ·--··-··-·········-· 
1080 

1 
4305 i Urs. :Major •••••••••. (415 B.) .• 

1061 i 

~=j 
i Jj)B5 I 

j 1Cl86 I 
I 11187 

! W88 
j 1Cl69 

4311 

43lS; 
4328 ! 

4329 ! 
-1300 t, 

.. -m I .f."ltl 

43to 

I 109& 434ll 

j Ul9L .f'.ff7 

I. 111112 I 4351 

! 1093 l -4380 

1:11·-···:· 
-I • I 

Can. Ven .. ·-··--·-··--···· ..•. 
3l Com!B. ·-··-········-······--·· 
35 C<>mru .• _ .. ------···------ ..... 
41 Virgin!"·······-·····-·····-·· 

Camelop '" •• - .....•...... -.f .. 
71 Uni. Ma,Jor .••. -····--·····-~--

Caa Ven·-·-···-··········---
43 Virginia-··:···-··-··--······· 
70 ll're. Ma,ior. _____ .•••. ···-· .... 

12 Can. Ve11 ·--·-·-·······-···•·· 
8 Dme001UI .•.. ···--- ···-·- ·-···· 

36 Co11ue·--···---·--··--······--· 
:n Com1e.-•. ··-···-·········---·· 

])racionle ...•.•••• - ••• - •••••••• 

g. Drallohia .. -· ·- ·-·- ·-· ..•. ·- ·-. 
'l8 Un. Jib,jor. _____ ···--·-·-·-··· 

5.H 

5. ~ 

:iO 

4. u 
5. 1 

5.U 

5. 9 

5. 4 

5.5 

:>. 4 

4. 6 

5.2 

5. 3 

4. a 
3. 5 

4. 7 

4. :1 

4. 7 

5. 5 

5.9: 
6 var. 

5. 9 

2. 8 

5. 9 

:i.l 
5. 4 

5. 9' 

5.1 
5.9 

s. 3; 
5.9· 
5.9 I 

5. 9' 

5.9 

~-9 

4. 9 

~::I' 
1.9 

5.51 
3.1 
:;. y 

3.1 
4.9 
.. 7 
5.1 
:;. 9 

HJ.!i 

20.0 

20.4 

21.0 

21.U , 
21.8 ' 

22.9 ' 
23. 5 ' 

Zl.7' 

~.{l 

27.8 
28. 0 
28. 4 

28.9 

~'9.1 

29. 7 

:Jl.O 

3:12: 
3:1.4 ' 
35.6 i 

~~5. 9 

35.B 
:!9,5 

:!!!. 6: 
40. 7 

42. 3 

42. 6 

42. 9 

43.0 

4:J.2 

<13. .'; 

44. 4 
45.9 

47,' 

47. s 
48. 2 

<18. 1 

49.5 

49. G 
ro.o 
50 . .f 

50. 7 
53.11 
54.:1 
!'i:i.t 
55,3 

19 .w;. 

49 39 

27 17 

:! 59 

27 44 

lB 27 

26 46 
24 36 

52 B. 

:i5 B. 

114 2!J 400 B. 

:19 41 

Z1 54 (H H.) 

2il 54 

27 29 

56 19 

26 3.~ 

114 46 

21 34 

J9 04 
69 !i2 

25 14 

33 :;:; (5H.) 

42 01 

70 !.!7 

!13 17 
19 IJ-;J 

70 '!12 

17 45 

2 31 
7 311 7, 2561 JI. 

21 44 

36 38 12'" 683 w. 
- 0 47 

7 !l8 

10 54 

4tl 05 
8 20 

17 14 

63 26 2913 .Ra<!. 
67 77 
14 47 

!15 00 1th, 854 w. 
49 Cle 

GO ll8 
ll! ll 

28 UI 
!It M 

l:l ... 

(6R.) 

13'1 04 {-3:1 H.) 
5fi 37 

47 51 
4 03 

Iii! 311 
31! lie 
jffj ti! 
lll (14 

31 ll6 

-ro m llDOOR.a.tt. 
11 lli" 
ll7 •• 



 

THE UNITED STATES COAST SURVEY. 

List of stars for latitude-obserMtion.~-Uontinued. 

No. B.A.C. Con~te1la tio-n. 
Jlfagni­

tn<le. 
RigLt .'lsc-en- Declinatitmi 
sion, 198().U. 1880.0. 

Various. 1-1, ___ _ .. ---···----- ------- -----

f 1097 ' 
l&!!R 

Yirgiui~ ..•....•....•...... c..\ 
Drac.om~ .............. (33 B.J .. 1 

1099 Can Ven .....•........ (07 B.) .. ' 
1100 4384 14 Can. Ven .................... . 
1101 
llOll 

1103: 
1104 

110:; 

1100 

1107 

1108 

ll09 

lllO 

1111 

1112 

lll:l 

1114 

1115 

1116 

1117 

4389 

4:li'7 

4J8B 

43!)3! 

4392 

4407 

4406 i 
4421 
4423 

443"J ' 
4438 
4440 

4448 

4446 

4451 

Can. V('n .•......••••. (9i! B.) .. 

39 Comie ....................... . 

43 Voma: ...................... .. 
Ure. Alinor .. ___ .. __ . __ ('j H.) 

Comre ..•••.•...••...• 

Urs • .!>Iajor .......... (420 B.). 

44 Can. Ven ............. (97 ll.) .. 

42 Coma~·-···-·· 
43 Com•• ...... 

Virgini" ............. (404 B.). 

Can. YeD •••••• 

19 Can. Ven .................... . 

59 \.·ir¢nii;::. --··-··· ...•..••.. e. 
Virginis ..... ·--· (4~:J H.) .. 

60 Virgiufa .................. . a .. 

20 Can. Ve11 .... 

Draconis ...••.......... __ .... 
. 1118 056 21 Can.Ven· ....••... 

Z\ Can. Yen .....•. 1119 4467 

112() 4470 Vir~inis .•.................... 
1121 4479 Can.V-eu ...... . 

1122 ' 44~4 79 Ura.Major ................ ~ 

. 1123 '------ .. C.orua• .•......•..... 

' 1124 
' 1125 

1126 
1127 

1128 

' 1129 
1130: 

; 1131 
. 1132 

: 1133 
1134 
1135 

1136 

1137 

1138 

Wl9 

1140 

uo 
1142 i 

44!13 llO Urs. :Ma,ior ................. g 

Can.Ven ............ (147 ll.) 

4499 I 70 V!rginiH .................... .. 

4500 Canis Min ............. (9 IL). 
45l0 Urs. :Major .......... . 
4527 Camclop ............ (ill.'i ll.). 
-4500 Coma• •••••••.•••••.•••.•.•.••. 

4:>~ 78 Virgin is ..................... . 
4532 79 Virginis ................. {;. 

4536 Can. Ven ..................... . 

61 Urs. Ma.ior ................... , 
24 c .. n. Ven ..................... . 

Co.1n.m ..•.••• ·--··--···-· ••.••. 
25 Can.Ven ...................... , 

D.:M.516 ................... ·· i 

Buotis (or Yirginio) ........... I 
Ura. Minor ........... (l:lll.J .. '. 
Can.Ven ...................... 1 

4564 82 UrB. Ma,jor ................... . 
1143 i 45tlll 1 Boolio ....................... . 
1144 : 4566 2 Bootis ...................... .. 
1145 i 4568 83 Urs. Major ................. .. 
1146 ; 4570 84 V!rg:inls ........... . 
1147 J...... Oan. Ven ............ (l!l4 B.) .. ! 
1148 i 4!i77 Draoo11l8 .••• ·-······ ......... . 
1140 :....... D.:M.\1676 ..................... ' 

1150 [ •587 Can. Ven........ . .. ......... -' 

:: i :: ! :::::::::::::::::::::::::~::! 
U53 li.......... Gao. Ven ...................... ! 
1U!4 :····· .. •·· D.11.466 ...................... ! 
llli:l 11 '4007 85 Ul'll. lohJ<>? ................. q .. 11 

ull6 ~10 Cari. 'i'en .................... .. 

ll.5"1 4615 L5..~~-----····--····--····v·-I_ 

3.1 

:J. H 

.J.!I 

;;_ 4 

;i., H 

:),;i 

4. ~ 

J.fJ 

5. fl 

5. 4 

;,, 1 

4.3 

4. H 

5~ 4 

;J.!t 

1.!J 

.1:i. 4 

4. 9 

5~ 9 

5. 4 

5. :i 

5. 9 

5. H 

4~ 9 

a. 7 

5. l 

4. i 

5. H 

5.2 
5. 9 

5. 4 

5.5' 
fJ, 9 

5.5 

5. 4 

5.4' 

5. 4 ' 

5. 4 

5. 9 

5. 9 

!i.9 

5. 4 

5.D 

-1.5 

5.4 
5.5 
1.9 

5. 4 

4.3 

h. m. 

I~ 56. 2 

5i. 0 

1~ 58. 4 

13 0. l 

0. 5 

-0. 5 

IJ.fi 

I. l 

I. 4 

1. .. 

4. 1 

4. 2 

fi.:l 

(i.G 

B.3 

10. 2 

lU.8 
11. ~ 

11.5 

12.. Q 

1:.!.J 

13. 1 
1:;.o 

l:l. {j 

l~. :J 

19, 1 

IR 4 

20. 4 

21.1 

22.6 

2:1.Cl 

::?4. 0 . 

2G. l 

zr. l 

2B. 1 

~~.() 

24°). 4 

21-J.ll 

2!l.(; i 
:n. 3 

~12. l 

:i:1.1 

33. 6 . 

~4. 4 ' 
:J4.8' 

34.9: 

34.9 

35.4 

:16. 2 
:l7. I 

37. 4 

37. 7' 

11.1 ! 
4l.2: 

I 
41. 2' 

41. 6 l 
41. B I 

::1' 
13 -13. 7 

I 

11 36 

G4 16 

4:i ;~9 

:ir. 26- . 

45 5;; 

21 48 

2:1 16 

73 40 , 2963 Rad. 
~B 16 '. 12h. B54 W. 

62 42 2965 J{ad. 

:JH 0.'i 

Ie 10 

28 2!l 

12 H 

40 4; 

41 30 

lO O:J 

]4 }(\ 

6 06 

41 l::! 

(11 H.1 

tiH 0-2 !3510- .:_\. o~. 

;10 UJ 

40 1~ 

2 13 F. 3S'7. 

:l7 39 (Hl Jl.) 
;,;; 33 

24 2t! (I~ H.J 

.55 37' 

4G 39 3013 Iw<l. 

H 27, 
7.1 01 I 

611 35,(69H.) 

79 15 

~H .59 1 

4 16 i 
0 UI 

~ 5ll

38

4g I (17 H ) 

4H 

25 131 (20 H) 
:m li4 

77 10 
11 ~1 I (1 II.) 

71 51 I JOOS lta<L 
:ll 37 13'» 6ilfi w. 
;..::1 :n 
2C 34 I 
!13 tl\l I 
55- 17. 

4 091 
: : I ~74Rml. 
41 Hj{20R.l 

~ 18 l 
18 03 

39 10 (21 H.) 

78 40 I 
49 l).') 

~l " / (F. 131.) 
U! 2'4 

·---------' ·----

157 
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List of stars for latit1tde-obseri•ations-Con tinned. 

1158 : 4618 

1159 I 4628 

116() 1 ······. 

1161 ••••••. 
116'2 ! 4640 

1163 ! 4G46 

ll64 I' ...... . 

1165 4618 

t166 I 4649 
1167 : 46.'il 

llu~ ' 46r,.; 

1169 : 4664 

H7-0 

1171 4672 

1172 

1173 4684 

1174 4696 

1175 4699 

1176 4701 

1177 4700 

1118 

1179 4713 

1180 4724 
1181 4726 

118-2 4733 

111!3 4732 

1184 4729 

118.'i 4141 

Constellation. 

6 Bootis .........•...••. ·····-•-. 
Uan. Ven .... __ .. ______ .•...... 

Draeonis ..••...•... (44 B.J .. 

D. M.2491i .•.. ·-- ··---- _ ....•. 

Hootia .•..•...•............... 
10 Ilra.conis ................... i.. 

Draeonis. ___ ........ ____ .. __ _ 

S Bootis •..••......•....... 
86 Urs. Ma.ior ...•............... 
92 Virginia ....... ___ ··-·- ...•... 

9 Bootis ·------···--·-········-
10 Bootis ...•.. _ .•.... ______ ---· 

Bootis ................ (53 B.) .. 

93 Vir¢nis .•................. T •• 

Can. Ven .................•.•.. 
Bootis .............. ·--- __ .. _ 

11 I>raco11is _ ••. -· __ ••. __ •.. _. u. _ 

Booti• •..•...•.. -- ·•·•• - ..... . 
13 Bootis .......•••••.........•.. 
12 Bo<>tis ..••.•••..•••••.••••. d .. 

Draoonis. --· ·-----. __________ . 

Vir-ginis ..... __ ...•...... _ ..... 

1.:l Boalia ••..••...•••........•••. 

Bootis ...•......•......•... :r .. 
4 Ur8.Minor ........... _ •........ 

Urs. Hino-r .... _ ...•... _ .. ___ .. 

16 Bootis .......•............. a .. 

19 Bootis ••.••••.•.....••...•. .\ .. 

1186 

1181 

1198 

111!9 
ll!IO 
lWl 

119'.I 

1193 

1194 

1195 

1196 
1197 

ll98 
119~ 

1209 
l!IOL 

lll02 
l!i03 

lllll4 ' 
1!<05 I 
1!206 I 
lllll"l 
l'llOB 
llill9 

ltlO 
:tt11 
11112 

1tt3 

lllH 
1:1115 
1'16 
1917 

llll8 

4742 21 Bootis ••••••••.•••••..••.••. <.. 

4747 Bootis ········--·-···-·--·A .. 
4748 100 Virj(inifl ..•...•..•...•..... v •• 

4751. 18 Bootis .••.•.•..•.•.........•... 

47531' 
4758' 
4766 

4773 

4789 

479!! 

4804 

4808 
.f8l0 

-4812 
4822 

4841 

41345 
4813 

2(1 Bo<>ti• ••.. •··••••••••••· •···•· 
Bootis •.••.•.•... _ ... (149 B )-

J!ootis. ··- ..•.....•........•••. 
Jloo;is {or Virginia) ..•.••. ( !) . _ 

23 llootis .•.••...••..•.•.••••. 6 . . 
1(15 Virgillis ..•••.•..•...•..... q, .. 

24 Jlootie .•................... g .. 

25 J!ootis ·•···················P·-
26 Jlootia ••.•••••••••....•..••... 
27 Jlootis .••••••.•.....••..... y . . 
5 Ur&Mfaor ................... . 

Draoonis ..••.....•............ 
28 llootls ........................ . 

F.481 .•••.••...•••••.•..••.... 
l3ootis ..•.••.••..•••. c2« n.i .. 
Bootis ••.........••.. (256 B.) .. 

33 l!<Jetis •••..•.•.••••••.•..•••.. 
:n-tts ........•...... f248 n.1 .. 

4847 2!I llootis• •••.•.••..•••.•••••. ,.. .• 
-48'9 II> :Bootl& •••........•••.•...•. ~--

-4851> 31 ~ ··-···-················· 
~tl53 as '.Bootis ················-······-
41!64 34 :Bootis •• -••••. -•••.••••••••••. 
.ct!'14 Dniconls -••..• - • • . • - (59 B.) •. 

VirgllliB .•••...•.••.. (Tl8 B.) •. 
-4819 :noot.la ••••••..•.••••• (214 B.) •• 

.cm 115 »ooti. ..................... o •. 

-1816 34 ~--·······--········'·-·--
48"1 109 VJrgbl'IB •••••••••.•••••••• .-•• 

I 
Magni· I Right ascen· : Declina.tfon, 

Yarious. 
tude. t sion, 1880.0. ! 1880.0. 

----:-----i----·-·· 
A. m. 

r.. o ! ta 44. o ! 21 52 

5. 5 
.5, !J I 

5. 4 

' 5. 9 ! 

4.' 
5. 9 ' 

3. 4 

:l. 9 

5.5 

4. H 

:i. 4 

5. 9 

4.3 

5. 9 

5. 9 

3. !i 

5. 3 
5. 4 

4. 7 

5. 9 

4. 7 

5. 3 

-1.5 

4. 9 

5. 3 

5. 3 

4. 2 

4. 5 
4. 7 

4. 0 
:1.4 

5.3 

5. 9 

4.9 

5. 4 

4.2 

4.9 

5.5 
4.2 

5.3 

2.8 
4. 9 

5. 7 

5.0-

5.4 

5.9 

5. 5 
5. 3 

!'i.9 

3.8 

3. 7 
5. 4 
5.3 

5:5 
5. !I 
5. 9 
5.4 

"-5 
fl.I> 

'4.li 

45.9 [ 
46. 0: 
46. ;'"') I 

47. 7 

47. 9 

48. l 

49. c 
49, ;) 

50.4 

51. 1 
;;,:1. u 

·- 6 ' ;:41' 
13 58. 6 
14 1. 1 I 

3, l 

3. 7 

4. 9 

5.1 

6.2 
9.0 

9.2 

9.3 

9. 9 

10. 2 

11. 8 

11.9 

13.0 

13. 4 

13.5 

14. I • 
14.9 
17. 5 

18. 2 

Ill.I 

22. 0 

24.6 

!16. 7 

27. 1 

21.'2 

27. 8 

!IS. 8 
!19. 5 

30.5 
33. 7 

31. 4 

34. 4 
34. 9 

35.1 
35. 4 

:15. 8 
36.0 
llB.11 
39,1) 

39.-0 
39.1 
39. 7 
au 

14 -40,2 

3:; 17 (23 H.) 

fi2 05 3103 ]{ad. 

35 02 

:ID 15 T. ~1:3. 
(l!j 19 

118 !i4 46 B. 

l!l llO 

54 19 

:J8 

28 05 

2'2 17 
9 29 2~74fi L. L. 

2 07 

46 ~ 2'i839 L. L. 

51 34 D. M. 1689. 
fi4 57 

44 25 (9 II.) 

w ll-:! 

2.5 40 

:;9 54 52B. 
2 58 (42 H.) 

111 40 

~;i l!l 

18 07 

70 00 (3 H.) 

19 49 

46 38 

51 55 

36 04 (16 If.) 

- 1 42 

13 34 
rn st 
39 2'J 

!! 00 (18 H.) 

fl ll!i (19 H.) 
5ll 24 

- l 41 
00 '23 

-31) 54 

1la 47 
3ll :;o' 
76 H, 

55 511 Hti65 A. Oe. 
30 itl 

49 54 
<14 1() 

543'2 

44 lill = 3fl ''+'· mw. 
111 liO 
H 15 

8 -41 
lli ff 
27 03 
61 Ml 

- II liil' lliliti!IL.L. 

-- #I 17 --~· 

!If. 
ll .!!' 

I 
i 
I 

I 
I 

I 
I 
! 

i 

I 
I 
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List of stars for latitude-obser'l1ationg-Oontinued. 
-·--

i•+AC! 
----"-----~-----. I 

. ) Magni- 1 Bight ascen-1 Declination~ ! 
Constellation. t de : . 1880 0 

Varfou&. 
111~,s10n, .. 1880.0. 

I I • - ----!-- ----- --- - ------t----·-----. 
h. m. ' ! 

11219 •.••••... [ Bootis ...••...••..•.. (279 B.) .. j 5.4 14 40. 5 ! 15 39 Ul>, 178 P. 

1220 48981 ll Lyra: ·························I 4.5 44.;; l - 1 48 
5.~ 44. 9 

1 
11221 ·••••·•••· :Boot1a .••••.......••. (:!!HlB.) .. : I I 24 25 1c1, 945 w·. 

12i.'2 4003, 38 Bootis •..••......••......•. h .. \ 5. 9 I 45.1 46 37 

11= 4907 \ 39 Bootis ·············-·········-i 5.5 45. G I 49 13 

I 1224 ·- I :Boot ls I 5.5 45.6 :<7 ~ (34 H.f ·--·--··---··-···-···-··1 
! i . 122.5 4905 I 37 :Boot!A* .................... E .. ] 4. !) 4!i.9 19 36 ~ I... ~ .. DraconiH ............. (61 H.) .. ; 5. 4 48. 3 ! 59 47 

1227 4936 ! 7 Ura. Minor ..••......••.. .. {J . • : 2. 4 51. l 7{ 39 

1228 4931 i 1 Serpentis ............. (41' B.) .. 1 5.9 51. 4 : (I 19 

12211 4937 i Boot is ·-- ---· ---·. --· --- .. -- . 5.9 52.4 50 00 F. 21m. 

! 123ll 4943 : 4tl Bootis ·------·---· ____ .... __ 5. 4 55. l 39 45 

11231 494Q I Urs. Minor (or Draco) ........ , 4. :> 5S. 7 6& 25 (2R.) 
' ! 4. 6 1232 4951 1110 Virgiois ..•••..••..•......••. 51;. 8 .2 3-4 

1233 4g53 41 Bootis ................... ··"'- 4. 6 56. 9 2j 29 

1234 :::~ I 42 :::-.--~---_-_·_·_-_-_-_-_-_-_-_._._._._- ~J 3. 1 51. 4 40 52 

1215 5.5 5i'.3 ' 35 41 (39 II.) 

1236 4982' Camelop(orUrsM:in).(2'23B.J •. j 5. ll 5~.4 S"J 01 

1237 4967 Draconis ..•••.••.•••.. (6:l B.) .. i 5. 9 5r3.6 60 41 

1238 4969 43 Bootis ..................... lp.-1 4.6 59.3 27 25 
1239 4974 .«Boot.is ..... --------· ......... i~.I 4. 5 H 59.8 48 07 

1240 4980 .fiBootis ................ ---- - ·"- ·\ :). 4 15 1. 5 48 38 

1241 4981 45 "Bootis ........................ c .. I 4. 7 2. 0 25 20 

124:l 4989 Drnconis -······ ..•..• (41 B.) •. , 5. 5 2. 2 66 23 
1243 4992 Draconisi ......•.............. i :;, 4 2.9 55 01 

1244 :Bootis ______________ .(384 B.) __ 

1 

!), 7 6.6 19 26 15h, 106 w. 
11145 ~ Bootis ...••...••..•.. (390 B.) .. 5. 9 9.0 33 42 

1246 5024 3 Serpentis ..................... ! 5. 3 9.2 5 Ill 

1247 

I 
5031 48 :Bootis .•..•••.•••.•......• X··i 5. 4 9.5 2l.l 36 

1248 5030 4 Serpenti• ..... ·-· .......•..•.. 5. 7 9. 7 0 49 

llH9 5036 49 Jlootls .................... 8 .. 1 :i.J JO. 7 33 46 

1250 5017 5 Serpentis ..••..•. - ... - ·•· · · •• -i 4. 9 13. 2 2 13 

lil:>l 50.58 Uno.Minor .•...............•. I 5. 1 13. 3 67 46 (1 Il.) 

l= D. lf. 20-52 .••.••••••.•.•...• .. j 5.9 14.2 46 03 
1253 5061 1 Coronm .....•.............. o .. i 5. g 15.3 30 02 

1254 Coron~ ............. --- - -- - - --- ·I 5.9 15.9 2j 24 3B. 

1255 5071 
50 :,i;n'.~::::::::::::::::::::::! iu i lll.5 52 ll$ 

12:)6 50121 5.4 17.0 33 21 

1257 5079 11 Ura.Minor .•..•••..........•.. ! 5.4 17. 2 7~ 15 

1958 50761 llootis ••.•........•.. (408 B.) .. 5.4 18. 2 40 01 3,169 Rad. 

1259 5075 OOT<>tl-e •••••.••. ----·····"f% .. i 5.1 i 18. 2 30 (3 
! 

12611 50<!4 51 Jlootis •••••••••••.••••• -···f'· -I 4.2 20.0 37 18 

1261 
9 !:.!;n:4.:~·.-_-_·_:::::·_::-.·.:·.j 

:;.7 ! 20. 1 45 4S 

16 5085 4. 7 20. 2 1;; lil 

1963 Dr.aconis. .......................... j ii.9 20. 4 62 27 3lSO Rad. 

1264 5091 Draconia ...••..•.••....•..••.. j 5. 9 20.6 63 (7 

12&5 5094 13 Ure.Minor .•.•••.••..••... y .. j 11.8 20.9 72 16 

1006 Jlooti& ............... (41~ B.J..i ::..9 21. 7 34 ~ 15h, 811'. 

tlil67 5097 12 Draooais ...••...••..•...•.. < .. 3.1 ! 21. 8 59 ll3 
' 

11118 Con>n1e ••.••••••••••.• (13 B.). ·j 5.9 i iii. 5 2S 31 151>, 83 P. 

191!9 0098 3 Curolle .•.• : •••••.••..••••• /I .. 4.2! 21!. 9 ;it 31 

11179 D.H.m7 ·---··-·--···-···-··I ~41 24.9 (7 38 

1111 512'.I 5!l Beotia ~or >/t Herenlis) . ; .... _ .. j 4.:; tel. 6 u 14 

tm :mt 11 Serpclltia .••.••..••..•.••• A 1 
•• 1 5.9 116. 8 -0 4G 

11113 iSt30 53 Bootle··--················•'·· 4.1 I ltl. 5 fl 18 

IW4 lil:Jl 4 ClllOllllil •••••••••••..••••••• fl .. 5.4 'aS. l 31 f6 

11'75 iSl3.5 u Serpenttat ...••....•••.•••.. a .. 

~:1 
211.1 10 57 

l9'M 51f'l n-ts ............. (75B.) •. llll. 4 114 35 

. ll'l'I' lil43 5()-........................ 1.9 ll9.6 111 07 

tm lit• 15 Serpllllltl.a - •• -· •• -- - •••.••. fl .. 5.9 38.1 18 OJ 

~ 51.11$ 8 ~---·-·······-- ··-···!'·· ul 15 311. 9 39 lilli 

"~·-·"' +Cl"ll'-5".&inDc.e. 
f Double Jt, - able, = 0-.00' t 311 in Dee. 
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List of stars .for latitude-observations-Continnetl. 

Constellation. I No~-1 B • .A.. c. r-· 
I I 
I···· 1----, ---····· -------· ·-····· 

I ! i 11290 \ 5153 I 18 S&rpentis .................. T• .. i 

I~: 1::::::::::1 ~~i;~~'.;~::::::::::::::::::..-.t 
I. 11~ 1·····;.l·~~-li D.M.1166 .................... : 
i ~,,.. - ~I Bootis .................... (b .. 1 

: 1285 , .......... \ Draeo11is ...................... : 
'121l6 i 5177 [ Bootis ........................ ' 

~= I ~~~~ '1 1~ go:i;;;~~~·:::::::::::.-:::t:I 
1289 SJ81 I Draco (orBootis) ·-···- ------) 
129-0 5180 Serpcntia ................. T'··i 
1291 51851 !l(J Serpentis .................. x. -~ 
1292 5167 , fierpentla .................. i.. 
12!13 5189 [ 22 Serpentis ................. T 7 •• 

1294 .. _. ... -/ Urs.Minor ................... -1 
11~ ~11~6~ I 8 Coronre .................... y .. ; 

""""u ... ., 24 Serpentis ...•....••..•..•.. o: •• ; · 

12!17 

1298 

1299 
13!)0 

13!11 

13112 

1303 

1304 

1:!05 

1306 
1307 

1308 

l300 
131() 

1:111 
1312 

1313 

13H 
1315 

1316 

~::: 11 

1320 

~=1 
132.'l 

132t 
1:125 

13116 
1327 
1328 
1329 
13311 
11131 
13311 
1333 
1334 

1335 
1:1311 
1~ 

1338 
1339 

1140 

5210 \ Uraoonis .............. _ .••..... ! 
M06 \ 2.5 Serpentis . _ ..... _ .. __ .... A2. 

5214 I 27 Serpenti" .................. "'· _. 
52Hl , 28 Serpentis ... · ............... ~ · · i 
,522:,] I 

szw I 
!'i2:W 

5238 

5-248 

5244 

5245 

5249 

:n Serpoo.tis .•.•...........••. v .. : 
Ser-pentis .•..... ___ ... __ ... K •. : 

Coronre ............... (50B.) .. ( 

34 Serp-cntis .................. w •• ! 
Drac.>nis ...................... \ 

10 Voronre ...... .............. 8 .. . 

37 SerpentiR ..............•... t .. 
Draeonis ...................... : 

llraeonis ............. (82 ll.)..: 

38 8arpentia ··················P··! 
11 Coroms .................... K. -'I 
1 Herculis ................. _ -X--. 

l:'rs . .Mfoor ................ b" .. ! 
2 Ilerculis ...................... I 

:~ ::.:i~.:~::-.-.::::-.:::·.·.-.-~::I 
4 Berculi• ...................... 1 

Serpentis .................... ---1 
la Coron"' ....................... !· 

Coronro ............... \68 B.) .. 

l)ra.conis_ - - . -· ---- ···--- --- -· ·,\ 
llootia ....................... ; 

5 Herculie ............... .... r. ·I 
15 Coronie ................... . p .. , 

H Coron"' .................... • .. I 
u Serpentll! .................. fr. · l 

Draconio ...................... ! 
6 Hercc:tlls ...................... 

1 13 Dl'llOOnls ................... 11 ... 
7 H&l'Cllli& ................... t .. 

16 Coron ......................... .. 
11 llerculis .................. </> •• 

Dnlconia ............. (87 B.) .. 
lG HeNnlill ..................... . 
·91fet"C1ili• ..................... 1 

Ura. llinor .................... j 
Irercttlls ..................... ·! 

16 li'ercalls .................... .. 
lTCeron111 ................ ._ ••• --1 
11! c-oa.e ..................... .. 

Various. Magni- i ~ght a.•cen-1 Deelina.ti<>~-
tn<le. i sion, 1860.0. 18il(l.0. 

- ·--'---·-·- !--------· 1------· 

5.9 

5.9' 
5. 9 

5.9 

4. 9 
5.9. 

5.4: 

4. 4 ! 
4.9 i 
5.9' 

5. 9' 
5. 4 

4.;, 

5.9 

5.9 

4.2 

2.5 

4. 9 

5. 4 
4. 9 

3. 5. 

5. 9 

5. 9 

4. u 
5. !"i Y~\1'. 

!J. 9 

4. a, 
3. 7 

5. 5 

5.9 

4. 9 

4. ll ; 

4. 3 

4.6 
5. f 

3. 8 ' 
5. 4 
5.9' 

5. II 

4. 2 ' 
5.5 

!I.II 

5.9 

4.9 

5.4 

4. 9 

4. 5 

5.P 

4. ll 

3. 1 
5. 4 

4.9; 
3. t! ' 

5. 9 

5.11 
5.5 i 
5. !I i 

5.9; 
ll.9 i 

5.411'' 
5.i4 

i 
h. m. ! 
15 31. 0 

32. l 

32. 7 

32. 9 ' 

:1:1.5 

34. 4 

34. 5: 

34.9; 

J.~. 0 ! 
35.0' 

35.5 

36. l 

36.51 
Jlj, 5 

37. 4 

37. j 

38. 4; 
:l9. 6 : 
!19. 9 I: 

40. 6 i 
40. 7' 
41. 7 i 

43.3 
43.t; 

44.2 

44. 6 

44.6 

44.8 

44. D 

45,2 

~6.0 

46. 7 

48.ll 

50. 7 

fi0.7 

00. 9 

51. 4 

51. 5 

51. 7 

52. 6 

~4.5 

fl!i. 0 

!>5. 7 

55.9 

00. 5 

56. 7 

57. t 

59. 0 

:>9.1 

15 59. 7 
16 ~7 

4. 6 
5.JI 
fj. 0 

fi.l\ 

i.3 

'1.6 
1.9 

lO. :t 
llU 

16 11.11 

16 31 

54 00 :J.11& JlAd. 

52 28 
:;:; Ill 

40 45 

54 55 3426 Rad. 
47 12 F. 270. 

37 ()2 

77 45 

50 4l'l 

16 261 
13 14 

20 03 

18 52 
69 40 l:i..'\84 A. 0<>. 

!J6 41 

6 48 

52 45 

- 1 ll6 
7 44 

15 48 

14 30 

18 31 

28 :ll 

5: : I 
26 26 

4 ~ 
62 58 12 H. 

59 57 34W Rarl. 
:.!l 20 
36 ()2 

42 47 

78 10 

43 30 

1(j 03 

38 18 

42 54 

14 46 

n 14 
36 5B 
5!i -05 
50 15 D. M. 2'139. 
18 Ml 

33 40 
311 11 

23 08 
53 15 

Ml S2 

lit!! !i3 

17 w 
36 47 
~ 15: 

. ., 418 

IQ -411 
5 1ilO 
,, ., 3Alf. :a.d. 
·JI) 11 31 B. 
.m Oil· 

·114 ti 

• " I 



 

TIIE UNITED ST.ATES CO.AS1' SURVEY. 

List <>f stars for latitude-observati<>m-Continued. 

No. I B. A. C. I' _____ c_o_n_s_t_•l_la_t,_io_n_. Ii M"d"'lli· Ill R'.ght ascen-1 Declination. I Various. .. tu e. slOil, 1880.0. ,
1 

1880.0. 

_________ ! ____ ! h. m. , I 

134l 

1342 
1343 

1344 

1345 

1346 
1347 

1348 

1349 
1350 

135l 

1352 

1353 
1354 
1355 

1356 

1357 

5462 

5459 

5!60 

5456 

5466 

5479 

:1481 
54!11l I 

5511 I 
54961 
5502 I 

5514 

135ll 5523 

13511 5520 

1360 552.'i 

1361 5527 

13® 5531 
1363 553;; 

1364 5532 

1::165 5545 

1366 
1367 55.~2 

1368 5560 
1369 556:i 

1376 5592 

13Tl 5568 
1372 !1574 

1373 

1374 

1375 
13TIJ 

1377 
1378 
13?9 
1380 

1381 
138!1 
1383 
1384 

138!! 

1388 
1387 

1388 
1389 
1300 
lJl)l 

131911 
J.3911 
UllM 

13!15 .. 
l3ll'7 
13118 .. .. 
Hfl 

5575 

5587 
5596 

5599 
5597 

5604 
5602 
5617 

5619 

5628 

5nl 

19 C"rs.Mlnor .................... ! 5. 9 16 14, 2 76 11 I 
Dmeonis ............. (92 B.i .. i 5. 2 15. 3 60 04 j 
Hereulis .............. (49 B.) ··I 5. 4 15. 7 39 58 j 

SO Serpenlls ................ .. u ·· 1 4. 9 16. 0 1 191' 
22 Herculie ................... T .. ! 3. 7 16. I 46 36 
20 Herculis .................. y •• [ 3. 1 16. 6 19 l!6 

19 Cor<>Dffi .................... f .. / 5.0 17.4 31 JO I 
5!0 Coronre ........................ v1 ... j 5.1 17.8 34 t5 

21 Corona> ..................... • .. i 5. 3 18. 0 33 59 I 
21 Hercnli• ................... o .. / 5.9 18.4 7 13 

24 Hereulis....... .. . .. .. .. .. .... . .. 5. 1 19. 9 14 19 

21 Urs. Minor ................ ~--1 5. 2 21. 0 76 6'2 

25 Rereulie..... ..................... 5.5 21.1 37 '40 
Draeouis ............. (9S D.) .. 5. 4 21. 8 55 29 

Draconis ..••...•..•. (102 B.) .. , 5. 4 22. 2 tl9 24 

14 Draoonis• .................. ~.. 2. 7 2'!. 4 61 47 
Opbiuchi ............. (;.Jl B.) •. , 5.9 22.5 O 55 16•, 391W. 

30 Henmlis .......... ........ g .. [ 4. 7 24. 7 42 09 
10 Opbinchi .................. A .. , 4.2 24.9 2 15 
37 Hercnlis ................. .{I.. 2. 7 25. 1 21 45 

Herenlis .................. s.. 5.!l 25.4 20. 45 F. 492. 

28 Hel"Culia ....................... 
1 

5. 7 26. 7 5 46 1 
MHel"Culis ...................... \ :i.5 26.8 49 14\ 

WHercnHs .................. /1..ll 5.1 27.0 11 45 
15 Draconis .................. A.. 5.1 28.2 fl9 02 

llerculis .... ·-- .... (~ 2063).. S.4 28.3 45 53 16•, 810W. 

35 llercnlis .................. a.. 4.2 30.2 42 12 

Draoonl.8 ............ (106 B.).. s. 9 30. 7 til 05 
Hercnlis...................... 5. 9 32. 3 13 56 107 B. 

Urs. Minor.................... 5. 4 32. 4 '19 13 

lierculia...... ............ .... 5. 9 32.8 '46 52 
16 Draoonle.. ..... ••. .•• . .... . .• . 5. 2 33. 4 53 ()8 

17 Draooni•-··--· .............. .. 
Hel"Cnlis •. ·····--· .. (121 B.) .. 

42 Het'Cnlis .................... .. 
Dracmlie •••••..•••.• (11-0 B.) .. 
llenmlis.... . _ •.• _ •. (12:i Il.) •• 

40 Herculie .... .............. ft .. 
39 llercnlie ..................... . 
44 Hercnlis ................... 1J •• 

lien:ullR ............ (138 B.) .. 

18 Draoonis ...••......•.. ..... 11 .. 

43 Herculie .••••....•..•...•. .0 .. 
Hereulis ..................... . 

43 Rerculio ................. .. l .. 
Herculie ..................... . 
D.raconis •••.•.•.••.. (114 R). 
Herculia .•..•..•••..•..•...••. 

4T 11ercnli8 ..••••••••••.••...• 1: .. 
21 Ophinehl .................... . 
5!111ercolis .................... .. 
51 Rerculis ..•••.••..••..••..••.. 
35 ()plducbL •••••••••••• ·····-'·. 

Ura.11'.inor .••••••••••••••.•••. 
Hercolla ............. (174 H.) .. 

54 Rercalia ••••••.•••••. : ••.•••.. 

'II Qpllhm.bl •••••••• ··········"·· 
· ·111 Dfaeon!ll ................... A •• 

58 Herctllle .................... .. 
Herealie •• ·- .... -- .. (1111 B.! .. 
:or-la .•..•....... (UM R.} •• 

4.9 

5, !I 

... 9 

a. 2 
5.9 

3. 1 

5. 9 

3.1 
5. 9 
5. l 

5. 4 

5. 9 

5.3 

5. 7 

4. 9 

5. 4 

5. 9 

5. 9 

4.9 

5.3 
4.2 
5. 9 

5. 9 

4.7 
3.1 
5. 3 
3. 7 
5.6 

5.9 

33.4 

3J.3 

35.5 

35.6 

36.0· 
36. 8 

36.8 
38. 8 

39.4 

40.1 

40.1 
41.4 

41.9 

'2.6 

43. 0 

44. 0 

44.5 
45. 3 
45. 7 

4G.8 

48.3 
fil.4 
fll. 7 

50.1 

5!1..0 

115.4 
».1 
55.9 

UI 57.ll 

53 10 
12 39 
49 l!O 

56 15 

115 o~ 

3l 49 

27 09 

39 09 
34 16 

64 49 
8 48 

43 !!() !fib, 1289 w. 
5 M 

13 48 H2B. 

51 00 
13 29 F. 1i!lf. 

1 118 
1 • 

t6 Lil 
24. 5!t 

10 !l!t 
..,. ta 
ltl IL tG', U13 W. 

18 38 

9 M 
115 19 
31 90 
la 4!J 10", 1'88 w. 
58 Iii 

161 



 

162 REPORT OF THE SUPERINTENDENT OF 

List of stars for latitude-observations-Continued. 

··--.-----·-··1 ·· 

No. I :s. A.c. I Con•tellatlon. 

__ I ___ ------------
1402 i 5747 59 llerculis ........•...•..•••. d .. 

1403 j ......... - Rerculis ............ (2tJOB.) .. 

Rerculis .. -· .. -- ............. . 
Ura. M:.l.nor .•...•.•........ . e .. 
Ura. .Miuor. _ ............ -..• -. 

j 1404 I 5749 

HO.> i 5,so 

14061 5759 
Ophiuchi .....•••••. (120 B.!) .. 
Rercnlis ... _ ......... (2.51 R) .. :!: I .. -~~~-JI 

1400 I 5765 60 Herenlia .... ······--·····----· 
) 

1410 !· ... ·····-1 
Hll I 5776 i 
1412 I 518J i 

14131 57"8 I 

1414 i 5811 

93 Ilercnli& ..•......•••. (212 B.) .. I 
95 Herculis _ •....••..•.. -.....••. 

DraeoniR ------------------1'---
Heronlis ....... .•.......... c .. 

t: ra. Me,lor ........... (77 B.) .. 

Ilercnlis .•••.......•. (228 D.) .. 
11441106· I ..... ;.:;..2· · 1' 

'-""'• 37 Opbiuchi ...•...•••......••.•. 

:::~ -. -~;-I' 
Hl9 5821 

::~ '-· --~~~~-\ 

Draeonis- .... _ -- . -- - .. - --------
2!1 Draoonis ..•.......•••••.•.. g .. 
64 Hereulia* .. : ................. a. •• 

Hereuli• ..............•.... .! .. 
Opbinehi ..................•. 

142'2 5i!3ll I 

H23 58341 
H OphiU£hi ··-··-········-·--··-

Hercnlis. -·-- .. ·-- ..•. ·····"'·. 
1424 r.tl40 i 
142'5 ---····1 

Dracollis .•.•.....••. (131B.) .. 

Herenlis ..........•• (245 B.) .. 

1425 5842 j ~ Herenli• .......... •....••. µ .. 

1427 58H 1· 

14118 5847 

1429 ····1 

~::i ··;~~;i 
1432 ··········! 
1433 saoo I 
14~4 

J435 

J.137 

1438 

1439 

1440 

1441 

lUil 

1443 
14« 

1445 

Ufa 

14"171 
1448 

Hiii 
lf5(1 

U51 

1f511 

1'53 
1(54 

14" 
li.'i6 

5e63 '1· 

:;871 

f>874 t 

58!lll 

:1 
5903 J 

5911 I 
5917 l 
5910 I 
5918 
5919 ! 

0022 I 
:;wz I 

:! 
.••.••..•. I 

1,f57 I ~ 
lt58 lilllil 
U511 

1 
•••••• : ••• 

ttlll> I 591111 

l ... I lllti 
lfllll ~ 

Opbinehi. ...........••... •. e .. 
69 Herenlls ..••..••. .••..•..•. e •• 

llercn!U! •••..•••.••. (2:>213.) •• 

HenmUs ........... (238 D.) •. 
Her<lnlis ..•... _ ••••. (256 B.) .. 

llerenlis ..•...•..••. (259 B.) .. 

70 llerculis. .•...•..•..••••••••• · 1 

72 Heronlis ................... w .. 
74 Henmlis ..•...•••••.••...•.... 

Herenlis .•.•........ ~271 B.). _ 

73 H ercnlia ..•.••.•••••••••••.••. 
Ophiuchi ............ (201 D.) •. 

Draoonie .••......•.•.•.•.•.••. 
7.5 HeronliB .••.••..••.••..•••.•. 
49 Ophinchi . • • . . . . • . . • • . . . . . . . -

Hereulis .•.•••..••••• (l!7 • B. I 
Opbiudli •.....•.•.. (214 B.) .. 

77 IIerculls ................... :i: •• 
Draeonis .................... . 
Ophinchi.. ••.••••••• pn B.) .. 

Draunis •••..••..•••••••••.... 
Opbmcbi ............ (225 B.) .. 

76 Bercolia .••..•..•••••••.••. A .. 
llennll.e .•..•..••••••..•••••.• 

78 Hercv.li.s •••.••••••••••.•••.••. 
l?3 Dracanis •••••••••••••••••• P. -

Her<m.lia •••••••••••• C295 B.) .• 
Opllht<ihl. ••.•••••••• (238 B.) •. 

lI.,....ali& ••••...•••••• r,l97 B.) •• 
55 Opbhmhl. ..................... . 

JM Drunoie .••••... ··-•······"'·. 
fl5 Dr-w. ...................... . 

Bet'Oll:U. •••••••.•••• (!llllfB.) •. 

lie.rwlle •••.•••.•••• f306 B.) •• 
W::n-ie._ ................ .f .. 

. 'Ill :lienllllle •••••.•••••••••••••••. 

Mai:ni· 
tu de. 

5. 0 
5. 9 

4. 7 

4.2 
5. 9 

5. 5 

fl. 9 

.4. 5 

5. 9 

5. 5 

4. 7 

5. 4 

5. 5 

5. I 
5.5 

5.9 

3.1 

3.1 

var:3. l 
5.4 
4.3 

3. 1 

5.5 

5. 9 

4.9 

4.9 

4.6 
5. 5 

5. 9 

5.4 
5. 9 

5.9 
5.4 

5. 4 
5. I 

f>.5 

5. 4 

5. 9 

4.2 
4.2 
5. 4 

5. 4 

5.9 
5. 4 
5. 3 
5.9 

:u 
4. 9 
5. 5 

5.4 
3.1 
4.1' 
4.9 

5. 4 
1.9 
l'l.1 
5.1 
5.9 

5. 9 
l>.f 

5.9 

Varic>na. Right aBOOD· J. Declination, 
siou, lSl!O.O. 188@.0. 

~~~~-!-~~~~~~-, 

,. ..... I 
16 ~~::I 

57.6 

58.31 
58.6 

59.3 I 
59.31' 16 59. 8 

17 l. 2 

1. 7 I 

:.:1 
s.sj 
5.7 i 
u. s 1 

7.9 ! 
s. 4 I 
ul 

10. l I 

10.s \ 
10.~ 

10.9 

11.6 
12. B 
12. 9 

13.0 
13. 5 

14.1 I 

14.4 ! 
15.0 I 

15.3 

16.0 

16.l! ' 
l7.1 I 

17.9 ' 
19.1 

19.1 

19.2 

19.6 
li!0.6 

21.6 
22. 7 
23.6 
24.2 
2-1.2 
24.3 
25.3 
~ti 

26.4 
!¥1. l 
21. 7 
ltS.l 
118..3 
119.3 
119 • .f 
1111.8 
ti.9 
311."9 
3!1.0 
llt.5 

l'7 ... 

33 45 
2:i 41 lfjh, 1725 w-. 
14 18 

Sli 14 

73 17 

- 0 43 

19 46 
12 54 

36 tJ6 

75 !17 
40 56 

10 44 

Hib, 1191 w. 

liib, 1844W. 

17h, 114 w. 

5~ 33 a 1378 L. L. 
65 52 

14 32 
24 59 

1 21 

- 0 18 
36 57 

ll3 01 

1'i' 27 
33 14 

11 00 

37 25 

l7h, 308W. 

!IS G6 j 31545 L. L. 

:18 56 17b, 377 w. 
18 13 
25 39 l7h, 405 w. 
24 36 
32 3il 

~ 21 
43 05 

23 05 
16 it> 17•,516 w. 
53 32 1937 n. 
37 16 

4 1l> 
!If) 12 
0 27 

413 23 
CiO 1111 

- 9 57 
5B 46 
2 !;!} 

26 lit 

31 15 F. 4211. 
118 ,., 
5ll 113 
1& 21 17h,S13W. 
16 !16 31&15 L. L 

n llO 
111;. 
Iii H 
au 
ti 11$ fl\,:9'1 w. 
30 .l!l 

-~ 
lH -



 

TUE UNITED STATES COAST SURVEY. 

List of stars for latitt4de·obsertiations-Contiuuell. 

I I 
No. I B.A.C. 

I 

146:! : 5.'175 

1464 i 5978 

146.5 \·········. 
1 .. 06 l 5990 

1467 ! 5591 
146~ I 5999 

l46!J I 5006 1' 

H701 ooOO 
1471 , ___ •••... J 

14721·····--·· i 
Hi3 i ! 
1474 1··· .. ··--·i 

::!~ 1-----~;; I 
1471 . --· ------1 

i 

~;~; -----~~-i 
)48() !--·---··--! 
1481 ; .......... ! 
1482 6030 

1483 6033 

1484 6047 

1485 1----······ 
1486 I fiOJ2 1 
1487 

1 

...... ---·I 
~:: ·····~·1 

!:: ::\ 
H!l21 .......... , 
1493 : 6079 
1494 : 6082 
l4!J5 j 60!!4 

HOO 
1 

6091 

14117 0087 

1'98 0089 
1499 
1500 6004 
1501 6092 
1502 6114 

lso:I 6101 

1504 

--·---C-o-ns_~_u_a_ti_on_. ____ j 

ll2 Heronlia ................... y .. I 
26 DTllconi• ....... _ ............ . 

Ophinchi.. .......... (263 ll.) .. 
85 Heroulis .................. _. --1 
74 Ophlncbi.. .......... (267 B.) .. 1 

: ~~:~---~-~._-._._._.:~:::·:·:--_--:-~-~::I 
Ophiucbi ........... (271 B.1) .• 

Draoonis ..... ___ . --- ----- __ ... 
Oph.iuchi ............ (~75 B.) .. 
D.M.800 ..................... . 
Draoonis ..... ..................... . 

86 Herculis .................. . µ •. 
Hercnlis ............ (33"2 ll.) .. 

Hercnli• ............ (336 D.) .. 

62 Ophiuchi. ••...•...••..•.. . y .. 

Herculis ..•..••..•.. (337 B.) •. 

Herculis ..................... . 
Hercn!is ............ (:!39 B.) .. 

87 Hereulis .................... . 
31 Draeoni:s ................... -E •. 

Herculis ............ (349 B.J .. 

30 Draooni• ..................... . 
Ophinehi .••..••..•• (297 Il.) •. 

Ophiucbi ................... . 
90 llerculis .................. f .. 

Ophluehi .................... . 
8!J Herculie ..................... . 

Herculie ..................... . 

32 Draoonis .......... ········~--
9l Hen:u)is ............. .••.•• 6 .. 

9'J Herculie ............. ·-----~--
33 Draconis .................. y .. 

94 ReTIJUlie ................... v . . 

66 Ophiuchi .................... . 
Herculls ..................... . 

93 Herculis .................... .. 
61 Ophiucbi ................... . 

35 Dra<lOnis ..................... . 

68 Opbiuehi .................... . 
Herculis ..••.••..••.. (38'1 B.) •. 

1SOS 
15116 

6106 95 Hercnlis ..................... . 

·l!i07 
1!108 

1500 
1510 
1511 

liic.l 

1:113 
1514 
llilS 
ISUI 
151'1 
DUI 
llla& 

Jlllll> 
llilU 

1• 
l$lD 

6109 Hercnl:la ............. (391 B.) .• 

D.H.3009 ................... .. 
6110 96 Hereulis ..................... . 
612\l 34 D.raconis ................ .. .p' . . 
filll:l 70 Ophiuohi._ •••.••••••••••.••.•. 
613-1 118 Il-eroulis ••.•..••••••••••.• ·.- •. 

Herclllls .••..•••••••• (464 B.) •• 

6142 7l Oplli&ehi.. ................... . 
6143 '12 Ophillehi.. .................. .. 

6147 99 Herculie .................. . b •. 
11150 103 1"'rcnlis .............. -•... o . . 
6Ul 100 HercltliS ..................... . 
Gl57 102 Rerenlis ........ - ....... - .... . 
61:111 101 · Rerealis - •••••• - ••••••.•..•••. 

n-& ..................... . 
JI~ ..................... . 
D.H.:lftO ............. , ...... . 

.JLmmlia .•••.•••••••. (11'7 B,) •• 

Magni­
tude. 

5. 9 

5.9 

5. 9 

4. 2 

5.0 

5.9 

3.1 

4. 7 

5. 9 
5. 9 

5.9 

5. 9 

5. 4 

3. 7 

5. 4 

5.9 

3. 7 

5. 9 

5.5 

5. 9 

5. 4 

4. 7 

5.9 
4. 9 

5.9 
5. 7 

4.9 

5.5 

5.4 

4.9 
3. 7 

3.8 
4.2 

2. 5 
4. 5 •

1 

5. 3 

5. 9 

4. 7 
4.2 

5.1 
4.5 

5.4 

4. 3 

5.9 

5.9 

5.1 

5. 9 

4.2 
:u 
5. 9 

4.9 

3. 5 

4.9 
3. 9 

5.7 

4. 3 

5. 4 

5. 7 

5.1 
5. 9 

5.11 

' Right aiwen- / Doolinatfon, 
sion, 1880.0. 

1 
1880.0. 

it. 111. 

Ill _____ _ 

17 33.5 i 
33.8 : 
3:), 7 i, 

36.1 ! 

36.6 

37.6 

48 40 

~I 58 

15 14 

46 04 

16 02 

24 38 

4 37 

17•, ll!O w. 

37.6 

37. 7' 

37.~ 14 21 

38. 6 51 !i3 32455 L. L. 

38. 8 14 28 32408 L. L. 
39. 4 7"l 31 

~l. 6 :i3 00 3"--'166 L. L. 
41.8 27 4" 
41. 8 17 41 lih, 1324 w. 
41. 9 :l8 !')Ii 17h, 1334 ""· 
41. 9 2 45 

42. 0 ;j9 22 17b, 1342 ,v. 
43. 3 20 36 llO•, 3576 W. 
43.() 

41.0 

H.1 

45. 7 

46.2 

46.5 

47.4 

49.5 

50.2 
50.6 
50.8 

5l. 5 
52. 1 

53. l 

53.i'! 

53.9 

54.3 

54.5 
54. 7 
54. 7 

54. 8 

5.5. 7 
56. 2 

56.5 
[}6. 6 

57.2 

57.3 
57.4 

19 17 

2:i 41~ ,i 

7:! ... 

29 22 I 1 ;b, 1438 w. 
50 50 l 

1 21 

6 07 3!?707 L. 1.. 
4D o~ 

0 42 

~ 05 

~ 28 15'>, 1591 w 
56 54 

37 161 
: :1 
30 12' 

4 c.i:l i 
36 l~ 1171', 1719 ''· 
16 46 

2 56 
76 !19 

18 
3.l 13 17h, 1764 w. 
21 37 

45 31 
33 20 
20 !IC) 

~ 00 

17 59. 4 

18 LO 
I. 4 
1.6 

2 32 

l!2 12 
~ 14 17h, llHI W. 
8 {3 

18 

1. 7 

2. 5 

2. ~ 
3. t) 

3.6 
3. 7 
3. 9 
-f.t) 

4. 7 

4.8 

9 33 

30 33 
28 f.'i 
26 05 

20 (9 

20 03 
3G 23 16>, 76 w. 
41 ll7 

3 18 
111 27 33Ull L L. 

• Do:ubla. 1ld - oo 3 ; - 31' in Dec. 
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No. ~\ --

1524 

1525 6178 
1526 6185 

1527 
-----~~~;· 1 15ll8 

~=l·--··::·1 
1532 l 6~18 
1533 6213 
1534 6223 

1535 ! 6227 

~= 1-----~~~-
1538 6235 

1539 6243 

1540 6237 

1541 ~ 

t542 

1543 6245 

1544 6255 

1545 ' 6251 

154~ 1 •••••••••• 

1:>41 61W8 
1548 6269 
1549 6l!ll9 

1000 629'7 

1551 6302 

15:>2 630il 
1553 6316 
1554 

·-··-~-1 1:;:;5 

l.'l:W ! 

1557 6348 

1558 63.U 

1551t 

1000 

1!561 6350 
1562 

1563 

Ui6f 6355 

1:16:> 
1.566 
1597 

lli6B 6372 

1!169 G379 
1510 

um 6368 

1572 ~ 

1573 6391 
157t ti3ST 
1515 tl392 

ll>711 63!U 
1577 

1578 

1579 il397 
158> Mll4 
lJ38l 

tli811 . "10 

ll!S.1 
158t 

HEPORT OF THE SUPERINTENDENT OF 

List of &tars for latitude-observations-Continued. 

Constellation. 
tude. sion, 1880 O. 1880.0. 

'Tarious. I
· Magni-1 Right asoon-1 Declination, Ii 

-------------•---- --------
: I h. m. / c ' I 

Heronlls .•••..••..••. (425B.) .. : 5.9 I 18 !i.8 '1 36 26 18•, 137W. 
104 Heroulis .................. A . .i 4.9 7.4. 31 22 \ 

Draconis ··-··-------(157Il.) •. I 5.9 I 8.1 i !'>4 15 i 
Lyrre. --· •••... __ .•.... (2 B.) .. [ 5. 5 8. 91 41 08133612 L. L. 

Lyrre---·--··----------(3Il) .. I 5.9 9.1 38 46 
Urs.:Major .....•••.....•... o .. ] 4.5 11.0 I 86 37) 

Lyl'8!1.------·----------(5B.) .. / 5_4 11.911 42 08 I 
36 Draoonis .•.•••..••••••.•.•.••. 

1

1 4-9 13.2 64 : \ 

Lyre .••.••..•......... (BB.).. 5.9 13.3 \ 40 
13

1 

Ophinchl...................... 5.5 13.41 7 : 
105 Hercnlia ______ .••....•.••.••. \ 5.4 14.3 24 24 / 
'74 Ophiuchi... ___ ... _______ ... __ ·I 5. 4 15. O I 3 2(1 \ 

106Hercolla ..................... ! 5.9 15.!!I 21 55/ 

24 Urs. Minor .............. =····-! 5. 9 15. 5 i!6 5U 'I 

!Lyre ••..•..••••.•..•.•••. A"• •• 1 4.6 15,7 3601 
37 Draoonis ...................... t 5.9 16.1 68 42, 

108 Herculis ...................... J 5.4 16.3 29 481 
107 Herculis ................... t..j 4.7 16.3 18 49, 

Ophiuchi. ..................... j 5.9 17.0 11 59 \ :J3t!95 L.L. 
Herculi8 ............. (447B.) .. j 5.1 17.5 tr 46 I 
Dmoonis ............ (168 B.) .. i 5.0 18.5 49 04 

109 Hcrculis ...................... [ 4.5 18.6 21 43 

~ E::::::::::::::~:::::::::i ;: ::~ ~ : 3~002 4. L 

39 Draconio ................... b .• j t.7 22.2 i Sil 44 

43 Drao<>nis .................. <j> .. I 4.6 2-2..5 7l 16 

H Draconi•-·-···············X··i 3.8 23.2 72 41 
Bereulis ............ (460B.).. 5.9 24.e !13 47 

42 Draconia ...................... 4.9 2i.6 fj:i l!!J 
Herculi• .•..••••••.•. (462 B.) .. 5. 4 25. 7 16 51 
Hereulio ............. (464 B.) .. 5. 9 27. 8 23 32 
Lyl'8' ................. (28B.) .. :\4 28.3 30 28 

45 Drseonis .................. d . ., 5. 2 30.5 56 51 
Hereuli•. ---·-·-·--- .. , ....... 1 5. 9 30.5 !!3 0-2 
Uphiucbi. •••.••..•••••..•.•••. 5. 3 :JO. 7 9 0-J 
Ophlucl1i. ..................... 1 5. 5 30.8 6 34 
Draoonill ••.....••••. (190 B.) •• j 5. 4 31.2 52 15 
SerpentiR .• _ .•. _ ... (1116 B.), e .. , 5. 4 31.4 - 0 !15 
Lyroo ••••..• -· ........ (38 B.) •. I 5. 5 32. 2 33 22 

3 Ly...., ...................... a .. 5. 3 32.9 38 40 
Lyrre .•............... (42 R.) .. t 5.9 aa.1 43 08 
Draconis ............. __ ....... ! 5. 9 35. 8 65 22 
Draoonls ..•..............•••.. , 5. 4 3G. 5 tJ2 !15 
- .............. ~n.1 .. 1 5.4 3'.7.2 52 © 

4 A.qnile ·--·-···········-----·· 4.9 38.8 1 56 
Lyrre .••.• · •.•••.•••••• (53 B.) .. 5.4 39.4 31 49 

C6 Draoollis ..... ···-·-------· c .. 5. 3 40.3 55 ll5 
4 Lyne ...................... •' .. \ 4. 40. 4 39 33 
5 Lyne ....................... • .. 4.5 40.4 39 ll9 

110 lieroulill ...................... 4.l! 40.5 ~ 2fi 
6 Lyrm .............. ---·-···''·· 4. 4 40.6 31 !Ill 
7 LYH"-····-··············-·'2·· 5.• 40.7 3'J '8 

D, :M:. !1126 ..................... 5. 9 -W.9 :;;! 4ll 
Lyno ................. (63 B.) •. .f.1 41.2 l!ll 3ll 

111 Hercol!B ...................... 4.2 41.7 18 .Q3 
Lyrm .••.•••....•••.•. (!15 B.1 •. 5. 9 .fl!.3 H 19 

16l Draoottle ...................... 5. 9 42.5 Si 46 
I>nioobla ••.••••••••• (203 JS.) .. 5. 9 410 1111 ~ 
L.rrm ................. (67 B.J .. 5. !I 43,ji 31 3fl 
LJrlO ··-··---··--···-----···-· 5. 9 ·1e •«-a .JS M 

lBn, 70'J W. 

lllh, i94 w. 

18h, mi w. 
3448fi L.L. 

34499 L. L. 
18h, 934 w. 

3995Rad. 
34817 L.I,. 
16518 A.Oe. 

:J:iSS3 L. L. 

181t, t~tBW. 

18618 A.O.. 



 

THE UNITED STATES COAST SURVEY. 

List of stars for latitude-observations-Continued. 

No. 

I 
..,. A. c. j I' Yagni-1 Right aecen. Declinati<>n, .., Constellation. I tude. sion, 1880.0. I 1880 0. 

-i--1---.----1--1-~1 0 

15851 6428 Draoom•··-···-···--(206B.) .. 1 5.9 1845.1 48 57 
I ' 

Various. 

1586 6427i 9Lyrm ..................... v2-.\ 5.41 ~.4 1 32 25 
1587 6429 i 10 Lyrro .......... - ...... ___ .. ,8 .. 1 28 var. 4.,,7 I 33 13 

1588 ••••••• - • · 1' .Aqutlro ............... (10 B.) - -/ 5. 7 1 46. 5 · 13 50 ~5150 L. L. 

158!1 6438 112 HereullB ........ - ... ·-···-··-·i 5. 4 \ 41.1 21 17 
1590 .......... j F. 85.......................... 5.31 48.B i 73 57 
1591 6452 I Draoouis ............ (209 B.) .. ! 5. 4 : 48. 9 1 5\l t9 ! 
1592 6463 '. 47 Draconis ................... o .. ) 4. 3 ,

1

1 49. 4 ! 59 14 / 

1!193 M51 62 Serpentm .................... · I :>. 5 49. 6 I 6 28 : 

~E :! 
1

: 2~;~::::::::::::::::::::d ::: I ::: I ~ !~, 
1597 6470 Draconis ............ (213 B.) .. ! 5. l I :iO. 3 I SO 34 

1598 6466 • 12 Lyne ...................... di!.. : ... 
7

5 I, 50. 3 I 36 45 

15!l9 i······---· Herculie ............ (493 B.).. J 50. 8; 17 58 16h, 1526 W. 
1600 6473, J,yrre ................. (92B.).- 5.41 51.0

1

: 41 27 
1601 6471 64 Serpentis ............ _____ .. .. a. 5 51. 2 2 23 

1602 6476 f Drsconis .. _ ... _ ..... (214 II.) .. ; 5. 4 j 51. 1 j 48 43 
1603 6475 j 13 Lyne _________ .. ______________ ! 4.9 'l'ar. I 51.7 1 43 47 

10041··· .. ·--··J .Aqnilm ..... ,_ ... .,_ •. (181!.) • .! 5.5 I 52.9 j 17 l!! 354!!lL.L. 

1

1
1
: ·····~~~-· Herculis .• -........... ______ ) 5

5 
.. 
3
51

1 

::!\ 19 38 494B. 
11 .Aquilro ....................... / 13 2ll i 

1607 6487 13Aqnitm ....... _ ............... '

1

, 3.9 M.2

1 

14 541 

160i! 6491 14 Lyrm ...................... y.. 3.4, 51.5 I 32 32 i 

1609 &l!J6 48 Draoonis ...................... 
1 

5.:; i 54. 7 
1 

57 39 1 

1610 Lyr1e ............ _ ... (I02B.) .. I 5.51' 54.91 26 04,1Sh,1670W. 
-Hill 6497 15 Lyrie ...................... lo... 5. 5 I :>5. 5 31 59 I 

1612 6510 5'2 Draoonis .• - .. - ............. v.. 5 31 55.91 71 os I 

:::: 1::::::::::1 ~:~::.::::::::::::::::.~::::i ~~ 1 ::: I' : : 1

1 

:::::~· 
1616 Aqnilm ............... (30 B.) --1 5. 9 I 57. 5 38 ~35598 L. L. 
1617 D. M.3888 ............ -........ 5. 9 I 57. 7 19 29 I 

~:~: :: ~: ~0~~::::::::::::::::::::::1 ~:, :::: : : I 
lfi20 6528 17 .A.qnilro ............... _____ , .. , 3.1 18 59.9 13 41 ! 
1621 6534 50 Lyroo ____ ........ - ... (Ill!! B.) .. i 5. 9 i 19 o. 4 31 34 f 

16llll 6543 18 .Aqnllm •• .... . • .. ..... •• . ••• • . 5. 1 I 1. 3 10 5.1 I' 

1623 6542 V ulpe ................. (2 B.).. 5. 3 i 1. 6 24 04 

1624 .Aqullre ............... (47B.).. 5.41' 1.61 16 41 35851L.L. 
1625 6547 Lyrro .... -........... (125B.).. 5.4, 1.9 28 26 i 
1811G 6551 51 Drae<>nis....... •• • • • .. . .. • •• .. 5. 2 2. 2 53 14 : 

1m 65:13 17 Lyrro ............. ............ 5. 9 2. 91 
lfiB 6!iOO 1 B Lyrlll ...................... i.. 5. 1 3. 0 
1&:19 

1130 

1631 

1632 

1633 
11134 
1635 
1836 

1637 

1638 
1639 
1440 

IMl 
14411 
11143 
1&H • 

D. M. 572 .............. -····-·. 
lll Lyne ........................ . 

Reronlls (or Vnlpt>) ••.•.•••••. 
21 .A.qullie ...................... , 

53 DTlloonis .................... .-. 

!IO·Lyrre ·-·--····-·· .......... JI .. 

V..Upe .............. ••••••• •••. 
t Volpe (or Saglttre) .••.•••••••. 

211 Aquilll! ..................... .. 
L;rne ................ (H5 B.) •. 

Aqnilie ............... (71 B.) •. 

2 Vulpe ................ ." .•.•••. 
M Draoouia .................... . 
lll Lyrre ...................... O .. 
!15 .Aquila> ............. ; _____ ,,, __ 

l23 Aqul}w ...... • •••••• -••••••••. 
ll7 :DrMonla ................... .i .. 

5. 9 

5. 9 

5. 9 

5. 4 
5.4 
4. 5 

5. 9 
5.9 
5.4 
5. 5 

5. 7 

4.6 
5.11 

4.6 
5. 3 

... 9 
3. :i 

6. 6 

7.2 
1'.5 

7. 7 
9.4 

9.7 

9.8 

10.1 
10.6 

10.8 

11.0 
11.1 
11.8 
l'l.2 

12.11 

12. 4 
19 12. :i 

32 18 i 
35 55 I 

82 12 I 
31 05 134853 L. L. 
21 21 I (F. 273.) 

: El 
20 oo/9B. 
Ill 01 

4 38 

30 1\) 36zs:l L. L. 
H 20 
Ill 11 I 
57 30 

37 51> 

11 23 
I) 52 

67 117 

165 



 

166 REPORT OF THE SUPERINTENDENT OF 

IMt of stars for latitude-observations-Continued. 

I 

ll. A. c. ConBtell&tion. 
!rl&gni· Right UCl<lD· ' Deeliua tion, 

Various. No. 
I 

tu de. oion, 1880.0. 1881l.O. 

-- ---1 
h. m. 0 ' 

~:~ 1··---~~~ I 
Aquilm .......•.....•.••••.•• 5. 9 19 13.2 9 24 80 B. 

S9 Draoonis ..•••.••••••.••.••.... 5.' 13.5 76 21 

1648 6615 28 Aquil"' •••••......••..•••• A .. 5. 4 14. 0 12 09 

1649 l 66231 l Cygni .••.•••..•.•....••.••. K •• 4.5 14. 3 53 C9 

~: J ..... ~'.~.! 27 Aquilre ••••.•.•.••.•••••••. d .. I 5. 3 14.4 -- 1 07 

Aquil"' .....•.......•. (88 B.) .. 4. 9 16.2 -0 30 3MB9 L. L. 

1c;~2 i 6650 I 60 Draoonis .••••.•..••.•...... r .. I 4. 3 17.Q 73 08 

1653 ti631 I 3 Vnlpe .••••••.....••••••••..••. 5.4 17.9 26 C-J 

1654 6640 I 
Draoonis •••••....•.. (245 B.) .. , 5.9 18.1 57 25 

1655 6642 2 Sagitl\al ······················1 5.5 19. 0 16 43 

lti56 0044 

I 
31 Aquilro ..................•. !> •. 5.4 1!1.3 11 41 

1657 l 6648 2 Cygni .•••••.•••.•.••..••••.•. , 5.2 19.4 ;!!) !l3 

16.58 : 0046 
30 ~;:.,~:·.-.-:::.-.-:.-.-.-.-.-.-.-.·.·_-:::; 3, 4 19. 5 2 53 

16591 0062 5.3 20.1 65 29 

1660 6656 Lyrm .•.....••.....•• (170 B.) .. 5.4 2fl2 43 09 

1661 I 6654 
4 Vulpe .•.•.....•.•••.•..••.•.. 4. 9 20. 2 19 34 

1662 6653 32 Aquil"' ....•.••.•.•...•. ···•·· 4. 9 20. 4 0 1)6 

1663 '·-·······. Aquilm .••.•••.•••••. (106 B.) .. 5. 9 20.8 12 48 36il:>L.L. 

~=~ l···--~~~.1 
4 cy,,.i. •••••..••......••..••••. 4.0 21.8 36 415 

6 ~~~~::::::::::::::::.::::::/ 5. 9 22.0 14 IJ>I 36781 L.L. 

1666 0014 4.3 23.1 24 25 

::: 1 ··. ·;;.;;. 
Aquil.re .•••.•••••••.. (115 B.) ·· 1 5.9 23.9 14 21 .l6S67 L. L. 

6 Cygni •••••.......... .••••• (1 •. 3.1 25. 9 27 431 
1009 ti687 7 Cygni ......•..•.•.••••..... i.. 4. 2 !16.1 51 28 

1670 6698 8 Cygni .•••.•........•.•........ 4.5 27. 4 34 rn 
1671 Cygni .•••.•••.•.••••.•.•••..•. 5. 9 llS.2 50 03 1933! A.. Oe. 

1672 6761 I 38 Aquilm .•.•••.•••••••...••. µ .. 4.7 28. 2 7 OB 

lti73 6709 9 Yulpe •••..•.•••..••.•.....•.. 5.5 ll!l.3 19 31 

1674 ..••••.•.. , 133 Aqnibe .••..........•..•...... 5.9 30. 0 15 21 

11'75 6714 9 Cygni .•••..•••••••••••.••••••. 5.5 30.1 29 12 

1676 ---·~;~I Cephei. ••. · ..................... 5. 9 30. 2 83 14 3268Ra,d. 

urn 4L Aquilm ····················'-· 4.3 30. 5 -1 33 

1678 ms I Gygni. .••.•••.•••••.••.••..••. 5.5 :ro. 8 42 08 (F. 423.) 

1679 6723 Cygni ••.....••....... (47 B.) .. 5.9 31. 2 50 59 

I 
1680 6122 11 Cygni •.•••.••••••••••..••..••. 5.9 31. 5 3ti 41 

1681 6124 4 Sagittre ••••••••••.•.•.••••.•.. 5.1 I 31.9 16 12 
I 

16tl2 ' GT.IS 61 Dr&e0ui.e ....................... 4.9 32.6 69 27 

1683 6"T.ll Cygni ••••.•.•••.••••• (54 ll.) .. 5.3 32. 9 44 ~ 
1684 6734 13 Cygni ••• : ......•..••••..••. 11 .. 4. 7 33. 2 49 5'7 

1685 67'10 12 Cygni ••••••••••••.••••.••. ;. .• 5.2 34.6 29 S:J 

1686 Gi36 45 Aq1:1ilai ••••••.••••••••••.••••. 5.5 ~4. 6 -o M 
1687 6739 5 S&gittai ••••••••••.•••••• ... a. •• 4.4 34. 7 17 « 
161jij Aqnilll! ••.••••••..••. (156 B.) .. 5.5 l!i.5 13 33 19h, 884 W2. 

1689 67-45 H Cygni •••••.•••.•••••.•••••..•. 5.9 35.G 42 311 
1600 6144 6 Sa.gittre •••••••••••••••••••. IJ •• 4. 4 a:i.7 17 12 
1691 6748 CygnL ••••••••••..••. (65B.) •. 5.6 311.1 M 41 
16911 6'149 47 A.qnilm •••••••••••••••••.•. x-- 5. 4 3'. 9 11 31! . 
1693 67M Cygni •••••••••••••••. (66B.) •. 5. 4 37.2 45 u 
16!M :--········ 

Cygni •••••••.•••••••• (67 B.) •• 5. 9 38.1 32 09 3'1Ml'l L.L. 
111113 8158 10 Vu)pe •••••••••.•••••••••••••. 5.5 38. 7 Ila 29 
169'1 6759 48 Aq11il.e •••••••••••••••••••• + .. 5. 9 ll!l.O 13 01 
109"7 6169 Cygni •••••••. : ••..• ~.(76 B.) •• 5. 9 39.8 41 5111 
1698 6767 49 Aquila> .••••••.••••••.••••• 11 •• 5.11 39.8 19 
1600 6771 15 Cygni ••••••.••••••••••••.••••• 5.3 40.0 31 04 
1700 6772 !Ill Aqnilal •••..••..•••••••••• • y .. 3.1 40.6 ]Q l9 
1701 6779 18 Cygni •••••.••••.••••.•.••.. <l •• 3.1 41.2 4t • 1?02 l'l'ii4 17 Cygai ............. ··:·····X·· &il 41.9 • er 
l'lWI 11783 ,. s.g1.ttai •••••••••••••••••••• .i .• 4.2 ti.1 18 l4 
lTIH GT89 II& Aq1tiliB ........................ 5.:; 43..2 11 ll1 
1705 61" 8 Sagittie .••.•.•••••••••••••. f .. 4.11 C3.7 '18 5t 
1'106 f8llll 113 Aqalll& ••••••••••••••• • ........ 1. \ .u 43.D 8 33 



 

1707 6799 

1708 6805 

l7-09 6S10 

1710 6S001 

1711 6813 

171ll 6811 

1713 6817 

1714 

1715 ~ 

1716 

1717 
1718 

17JQ 

l'llJO. 

rnu 
112'2 
1723 
11'14 

1725 

1726 

1

1127 

l'll!8 

1

1729 

1730 

1731 

6827 

68'l5 

6836 
6e26 

6830 

6833 

6838 

6839 
li847 

685-2 

6849 

6851 
6853 

6856 

6857 
6858 
6tl61 

173\l 

1733 

1734 

1735 
17:16 

rm 
1738 

1739 

l7CO 

1741 

17fll 

··········1 
4l866 I 
6B6S i 
68761 
6875 

1743 
1744 

17'5 
1746 

GS'79 

6890 

6893 

1717 6897 
1748 6901 

l'H9 

1150 
USI BllO:i 

17.!ii 6111'1 
1753 6915 

11'54 611!16 
1755 
11!16 6936 
1757 11928 
11ll8 
1'1'511 69llll 
1700 Clfl37 
l'IU 81134 
1'1111 .. 
na 
l'IH IM3 

1~ -
1'11111 G.71' 

l'la -

I 

THE UNITED STATES COAST S URYEY. 

List of stars for latitude-observations-Continued. 

Conatell&tion. I Magni- J Right aacen-1 Declination, ! 
tude. ' slon, 1680.0. 1880.0.. I 

I ·~~~~~ 

Various. 

I 
54 ~~~:~;::::::::::::::::::::J 
12 Vnlpe ....................... . 

Cygni. ••..•...•..........••.•. 
19 Cyltlli. ...................... . 

5.5 
5. 4 

5. 4 

6 yar. 

55 Aqnilm .................... ~ .. 3.8 var. 
crnni ................ (91 R).. .5. 4 

Vnlpa ..••.••..••..••.•••.••... 
20 Cygni. ..................... d .. 

1 
C.vgnl. •••.•...••.. -- ...•...... 

13 Vnlpa .....•.......•........... I 
59 Aqnilm .................... f.. 
63 Draeonis .••. : ............... e* .. J 

58 .Aqnilre ....................... 

1 Cygni .•.•..........•. (!l9:B.) .. 

60 :::~---_·_-_·_· __ ·_·::.·::::.·.-_·_-.-~::I 
Cygni ..•...•.•••.... (104 ll.) ··1 

61 Aqullao. •••.•••..•.••••.••. <f> •• 

: ~~:~:::::::::::::::::::::::! 
Cygni (or Dra~o) ....••...•.... 

1 22 Cygni ................... .- ... ., 

21 Cygni.. ••••......••.••• ---·~··I 
11 Sagittm ...... --··-···--·······1 24 Cygni ..••.•••••••.•••••••. >J- •• 

Cygni ••••..••..••.•• (113 ll.) .. 
li Sagittw .••...•...•..••..••. y .. : 

Cygni (orCephei) .•..••...•.•. : 
Cygni •••••.•.•••.••.•••.•••.•. 

H Vulpe .••••.•••..••.••..••..•. 
13 Saii;ittre .••...••.•••.••..•...•. 

Cygni ............... (120 B.) .. 
25 Cygni. ..•••••••..•••••..••... 
15 Vnlpe ••••••.••..•••••••.••..•. 
16 Vnlpe ........................ . 
26 Cygnl ••••••. ............... e .• 
14 Sagittm •••.•••..•••.•••.••.••. 
113 Aquila .••••••.••••••••.••. ~ .. 

Cygui ••••••••••..••.••••••.••. 

15 Sagittw .••• ·••••••••••• ··-···· 
16 &.gittm •••.•••.•••.•••..•.. n •. 

Cypi .•••••••.•...•• (13' B.J .. 
A.qnila> •••••••••••••• (lll!l ll.) •. 

64 Draeon:ia ••••••••••••••••••.••• , 
17 Vulpe ....................... . 
27 Cyg.ni. ••• -· .. ·-····· .••. __ ,,, __ I 
67 D-18 ••...•.••••.••...•. JI •• 

A.qui.he •••••••••••••• (!128 .B.) •. 
119 Draeonta •••.••• · .••••••••••.••• 

Cypi •••••••.••.•••• (1'1 B.) •. 

()yglli ••••••••••••••• (110 .B.) •. 
66 Dracollla ••••••.•••••••••••.••. 

ti Cypi' •••••. ··-······ •••••. IJ' •• 
M AquJlle •••••••••••••••••••• fl •. 
t& Tulpe ••.•.••••.••••.••••••.••. 

'Valpe ••••••••• - ••••••••••••••• 
\& Va.lpe ........................ . 

11'1' A.qnlbD ······--···· •••••••. p •• 

11 Vu)pe., •••••••• ~··········· ••• 
O)"f)ll ........................... ,1 .. .. 

5.4 
5.3 
5.~ 

4.5 
5. 1 

3.8 

5. 9 
5.5 

5. 7 

4.2 

5.9 

5.4 
5. 1 

5.2 

5.411 
4.3 

s.s j 
5.4 

5.5 

3.8 

5. 0 

5.5 
5. 7 

5.e 
5.5 
5 . .5 

4.9 

5. 4 

5. 0 
4. II 

5.D 

5.9 

5.11 

5. 9 

t. 9 
5.1 

5." 
5.0 

5. 9 
5. 9 

5. 7 
5. 11 

4.9 

5 .. 4 
3. 5 
5.4 

5.11 
5.:; 
4.9 
5. D 
t.D 

h. m. I () I I 
' I 

1944.)! 4738J 

45. 31 10 01 I 
~~::1 =~ 
46. 4 38 25 

46. 4 

4G. 5 

47.0 
47. 6 

4B. 4 

48. 4 

48. 5 

48. 6 

48. 6 

48. 7 

49. 4 

49. 4 
:;o, 4 

50. 4 

50. 6 

50. 8 

51. 4 

51.6 
51. 8 

52. 3 

52. 6 

:,;i. 1 

53. 4 
5.1.6 

r.a. 9 

54.0 

54.6 

56.2 
56. 9 
58. 0 

58.0 

58. 3 
58. 7' 

58. 7 

59.8 

59.9 
19 5!1. 9 

20 0.2 
1. 7 

1. D 
2.3 

2. 9 

3. 0 

s.1' 
3.1 

3. ti 
5. IJ 

5.1 

5.5 
6.1 

6.8 
8. 7 
9.S 

20 9.5 

0 42 

40 18 

24 41 19h, 1501 w. 
52 41 

46 43 197'20 A. Oe. 
23 41) 

8 09 

69 57 

- 0 0-2 

17 39 
24 00 (F. 22.) 

36 41 i 3e039 L. L. 

11 06 ! 
lfi rn I 
57 12 

59 23 

38 10 

34 46 

16 29 
52 07 

40 03 

19 JO 

58 32 

:w 39 19', 1739 w. 
22 40 
17 11 . 

45 21 

36 43 

27 26 
2-4 36 
49 .w 
15 4!1 
6 $'7 

29 35 19h, 19Ul W. 
16 45 
19 !19 

31 53 19h, 4957 w. 
15 10 

f-4 ll9 
113 16 

35 38 
67 3ll 
10 llf.l 385M L. L. 

76 08 
52 49 
34 04 3i!liB8 L. L. 
Cil 38 
36 li!9 

- 1 11 
!Ill 33 
lit 31 14 B. 
llll :11 
14 l50 

ll8 llO 
46 ll7 

167 
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List of stars for latitude-observations-Continued. 

I-! N-o.-1 n-. A. c.I !-____ c_o_n_•t_._n_.t_i_on_. ____ I 
68 Draooni•---- .•. _ .•••..•....... 1 
31 Cygni. •...•............... 02..

1 

Magni- I :Right a•cen-1 Declio.ation, I 
tnde. I •ion, 1880.0. 1880.0. 

!--------
1 k. m. I 

Var ions. 

I 
I 1768 6970 

696.5? 

6!167 

6966 

6968 

6976 

6973 

697!; 

6980 

I 1169 

\ 1770 

i 1711 
I 

1

1172 

1773 

' 1774 

I:~: 
1771 
1778 

: 1779 
'1780 

1181 

6993 

69e6 

7005 

6900 

~~= 1-----~~-
1784 

1785 7014 
1786 

1787 "lW4 

1788 7-022 
1789 

1790 7027 
1791 7029 

1792 -··-·· ·---1 
1':'93 

1794 70371 
179'1 

1796 7001 

1797 7062 

1798 7007 

1799 71!'1!1 

1800 7085 

lSCl 71JS6 
lS(J;j 

18ro 7088 
1804 7008 
1805 7091 

1806 

1807 709t 

ltlllB 7100 

1800 7!07 

1810 71111 
1811 7121 

1812 

1813 

1814 

1815 

1816 

1817 

1818 

1819 
18llO 
18!11. 
1S!22 
lSQ:J 

18lK 

11!25 
111$16 

1Sii' 
18118 

713T I 
'7156 
714~ 

'1143 

'7111 
7138 
'1146 

'714& 
'71581 
7180 

'71'18 

29 Cygui ..................... b'--1 
Vnlpe ••••••..••.••.•..•..••••. 

2-2 Vulpe ••••••.•••..•••.•..•..... 

1 

33 Cygni. •.•....•.•.•.•.•. _ ... _ .. 
2.1 Vnlpe •••.••.••..••.•••• _ •..•• 
18 Saglttie ••••.•.•••.•..••••••••. 

Draoonis .••.•••.••.•.•.••...•. ! 
~4 Vulpe .•••.•.• _ .•.•••••..•...• 

32 Cygni. ...... ·-· --- -----· ---·-· 
LJ'l'ro ................ (166 B.) .. 

1 Cephei* .••••••.•••.••.•.•• • K •• 

3~ Cygni. ....................... . 
Delphini. •••.. ____ ..... (I ll.) .. 

35 Cygni ........................ . 

Cygni. ...... ·-···· .••..••••••. 

.A.quilie ······-···············-
Delphini ••• ' - -•..••.•. (5 Il.) .. 

71 Draconie ...........•.... ------1 
37 Cygni ••••••...••.•••. -• ·-·r· · 

Cygni. .••..••..••••• (182 Il.) .. 

Cygni. •••••••••••..• (163 B.J .. 
39 CygnL ....................... . 

Cygni ·--- ·- ..••.•••. (190 B.) .• 

D. :M.1618 .••••• , •.••••.••...•. 

Draoonis .•.....••••• (275 B.) .. 
Vnlpe •••.•••.•.••••••• (90 B.) .. 

40 Cygni. ................. _ ...•.. 

43 Cygni •••••.••••••••••••••• 011 •• 

41 Cygni. ••••...••••••••.•••••••• 
1 Delphlni. •.••.......•.•....... 

45 Gygni .••.•....•••.•...... w2 .. 

Cygni (or Cephei) ••••••••••.•. 
V11Jpe ..•••.••••••.•••.••••••.. 

2 Delphini. .•••.•....••.••... • .. i 
. 2 Cepbei. ..•....•..••...••.•. 8. · 1' 

46 Cygni ...................... • .. 

Cygni. •••••.•••••.•••.•• ······I 
3 Delphini. ••••••••••••••••••••. 

47 ()ygni. •••••..•••••••••••••.... 

4 Delphlnl.. ····--·······----~-­
Cygni •••••••••••••.. (217 B.) •. 

6 Delpblni ..••••••••••••••••• P .. 
27 Vnlpe .•••.•••.••••••••••••.••. 
71 Aquilre .••.••. --- .••.•••.•.•.. 

5 Delphinl ••••••.••••••••.••• <.. 

(,'ygni •••••••.••••••• (22!.I B.l .. 
8 Delphlni. ••• .•.•••••••••••• 8 .. 

'2:1 Draconh! .................... .. 
29 Va.lpe .•••••.•.•••••••••••••••• 
IS Vnlpe .•••.•••••••.••.••••••••• 

7 DelpblDi ••••••••••••••••••• z .. 
1 .Aquatil. •.•••..•.••••••••••••. 

Delphini .•••••.••••••••.•••••. 
Vulpe ••••••.••.••••• (105 B.) •• 

fl Delphilll ••••• ·- ............... . 
Cygni ••••••••••••••• (Bl B.) •• 

ti) D61ph!D1 •••••••••• ·-··-······· 
'I'S nr-Ja ..••.•.•••••.••••••••• 

Cypi ••••••.••••••••••••••••• 

a. s : 20 9.fj I 

4.2 '1 9.9 '1 

5. 2 ' 10.1 ' 

5. 1 I 

a. 4 I 
4.5 j 
4.71 
5.9 ! 
a,9! 
5.9 ! 
4.9 I 

!:~I 
5.3 i 
5. 4 i 
5.3 i 
5.~I 

5.4 i 
5.5 ! 
5.5 i 
2.Bi 

! 
5.5 \ 
5. 9' 
4.9) 
5.91 
s. 7 I 
5.9 i 
5. 4 r 

591 
5.9, 

. 4.31 
5. 5 
4..9 I 
5. g i 
5.9 
3.8 ', 

4.2 

5.7 
5.9 

5.9 
5.3 

4.5 
5. 9 

3. 7 

5. 9 
4.6 
4.9 

5. 9 

5. 4 
5.4 
4. 6 

5. 3 
5.4 

5.3 

5. 9 

5.9 
3. 7 
5.fl 

5.~ 

5.5 
5.9 

10. ll I 

10.311 
10.6 

10.s I 
11. l j 

11. 3 

U.7 [ 
lU[ 
12. 5 

12. 0 

13. 4 
13.9 

14.0 ! 
15.5 

17.2 

17.3 
17.6 

17.9 

18.2 

18.5 
- 19.1 

19.3 
19.5 
19.6 

20.4 

23.1 

23. 3 

24.5 
24.6 
llli.3 

26.4 

lIB. 8 
27.5 
27. 6 

!17. 6 
27. 9 

28.3 

29. 3 
29. 7 

3'l. 0 

31. 9 

32. 0 
3ll. 1 
3!2.1 

32. 9 
33.1 
33. 2 
33.2 
33.3 

33. 3 
33.3 
33. 5 
:1:1.11 
34.1 
W. ll 
115.;; 
!15.'1 

llll :r:u 

tl 43 
46 23 

36 Q7 

25 14 {16 R.J 

il3 CB 

21 H 
00 17 D. M. 2099. 
24 18 
47 21 
gg 59 

77 21 

37 39! 

12 52 00'-', 302 w. 
3! 37 
s;; 01 4734 Rad. 
4 58 (23 H.) 

14 09 39l8S L. L. 
61 52 

39 52 
45 24 Wf3{) A. Oe. 
40 39 

31 48 

37 05 20h, 665 w. 
63 37 

68 30 

21 01 39329 L. L. 

38 03 

4B 59 

29 58 
10 3()-

48 :J3 

55 40 

il5 24 39594 L. L. 

10 :>4 
62 35 

48 49 

51 54 21~ R 

12 38 
34 lH 
14 16 
t6 11 
14 ll 
26 03 

- l 32 
10 58 
37 5S 39se5 L. L 
12 '4 

74 3ll 

00 47 

23 -42 
9 41) 

0 04 

15 lll 32 B. 
21 lW fill, 1uew. 
15 119 
-40 • 
14 ll 

81 tl 
Cl el llOb, tl.ll3W. 



 

: 

~Ei 
1932 I 
1833 ! 

1834 

18.'l:i 

18:!6 

1837 

1838 

1839 
1840 

1841 

1842 

1843 

1844 

1845 

1841i 

1847 

: l&it! 
1849 

1850 

18:;1 

18:;2 

1853 

185'1 

18:;5 

1856 

18:>1 

1858 

1859 

1
186-0 

1861 
186~ 

1863 

1864 

1~65 

1866 

186'7 
leGB 
1869 

1870 

1!111 
1m 
1873 
1874 

1875 

18'8 
1817 

18'18 

18'19 

1880 

l~l 

18811 
11!1!3 
1884 
1£18$ 

18116 
1887 
1888 

28llt 

THE UNITED STATES COAST SURVEY. 

List of stars for latitude-observations-Continued. 

···- j- ~a~~~-- ~~h~·asoon-1 Declination. I. 

1 tude. sioo, 1880.0. lffiO.O. i 
i---- "· m. I , 1--------

Constellatfon. Various. 

716411 
7111 

7l74 

717J II 

7182 

11ss I 
7200 

7194 

71E~l 

7204 

49 CygnL ..................... 1 
50 Cygni ................... "-··! 

Cyp;ni --·--· ......... (232 B.).-, 
14 DelphinL ................. cl. ' 

51 Cy11:ni. ··-····--··----······--· 
30 Vnlpe ........................ . 
12 Delphini. .................. y .. 
52 Cygni. ........................ . 

Cephei. ........... ·-· ....... .. 
53 Cygni. ..................... • .. 

7211 4 Cephei. ______ ... _ .. _________ __ 

7215 Ce.phei. ............. - ...... .. 

Cygni. ..•.. --· ..... -· ...... T .. 

7213 54 Cygni ..................... /\ .. 
72'20 3 Cephei. ............ - ....... YJ .. 

Cygni. ....................... . 

7
7::'. l 1

1
5
4 

DDeeJ1p~~n'. ................. . ••• puun ..................... . 

Cygni ............... (2fi B.). 

7233 55 Cy~L---------------··------
Cygni. ................ .. 

7241 56 Cygni ........................ . 
1Jel11hini. .......... _ .. (50 

7~46 31 Vulpe .................. . 
7253 57 Cygni. ...................... .. 

7256 

72551 

7258 

7:157 

721\8 
7278 

7277 

7271 

7275 

7276 

WO 
7294 

7301 

7311 

7310 
7306 

7320 

7318 

7332 

7333 

'?336 

7337 

Cygui ..................... . 
32 Vulpe ....................... .. 

Equulei ..... ___ ............. . 
17 Delphini.. .................. .. 
16 DelphinL .................... . 

76 DraconiR ... --· ..... --·· .•.. --· 
C_rgni. ....................... . 
Cygni . . .. .. . ('!75 B.) 

58 Cygni. .................... . v .. 

16 Delphini .............. .. 
33 Vulpe ........................ . 

nraconis ___ . __ .. _ .. ____ .. _ ... . 

1 Equnlei. ................ .. 
Cephei. .................... .. 
Cygni ...................... .. 

CygnL .............. (l: 2741) •• 
Delpbini ............. (5.SB.) .. 

511 Cygnt ..................... / .. 
Cephei ............... (85 B.) .. 

Cephei. ..................... .. 

60 ~~:::::::::::::::::::::::::::! 
3 Equulei. ..................... . 

Cephel. __ ..•...•...••. (8:JB.) •. 

Cygni .... -- ......... (illl4 B.) .. 

62 C.vgnL ................... f .. 

}v1 Cygnl.. .. ,, ................. f 
CygnL ....................... . 

63 Cygni ....... ---· ---·· .... fi .. 
5 Eqnolei ................... ,, .. 

Cepbei ....................... . 
Cygni ............... (304 B.) •• 

64 Cygni ...................... t'·-
1 Equolei. ................... .. 

Cuphei ....................... . 

H'. Ex. 133--22 

~.9 

1. 5 

5. 3 

4. 3 

5. 4 

5. 4 

3. 7 

4. 3 

!'), 9 

.5. 4 

4. 5 

5.9 

4. 6 

3. 8 

5. 4 

5. 4 

r.i. 4 

5.9 
5. 4 

5.U 

5. 4 

6.0 
4.0 

5.3 

5. 9 

5. :l 

5. 4 

5.4 

5. 4 

5.9 
5. ~ 

5.4 

4.2 

5. 1 

5. 0 

5. 2 

5. 4 

5. 9 
5. g 

5.4 
~. 7 

5. 2 
5.9 

~. 4 

5. 4 
5.9 

5. 4 

5. 5 

~.4 

4.2 
4,9 

5.2 
5. 4 

4.a 
4. 2 

5.9 

5.4 
3.1 
4.6 

5.9 

1 
20 36.2 j 37.3, 

37. 6 

37.9 I 
3e. 5 I 
39. 7 1 
40.1 I 
40. 7 ' 

41. 1 

4L 4 

41. 7 

42.4 

42. 4 

42. 7 

42. 9 

43.9 

43. 9 

4:!.~ 

44.3 

44. g 

45.1 

45.9 

47.0 

47.0 

49.0 

49.0 

49.5 

49. 7 

4~). ti 

49.9 

5L:J 
51.8 

52.6 : 
52. 7 

52. 7 

52. 9 

53.0 

53. l 

53.1 

M.0 

54.0 

5.'i.O 

55. 7 
56.2 

!rll.6 

57.0 

58.4 

58.6 
20 58.9 
21 0.1 

0.6 
I. 5 

1. 5 

1. 5 

2. 5 

4.5 

5. 6 

It 5 

7.S 

8. 7 
l!l 8. 8 

31 53' 

44 51 

4L 17 

H 3~ 

49 55 

24 al 

15 42 

3() 17 

56 03 

33 31 

66 13 

57 09 (6 H.) 

33 51i 20', 1373 \V, 

36 03 

61 22 

47 21 21126 .A. Oe. 

12 07 

7 2S 

51 5B 21140 A. Oe. 

45 40 

51 2il 21161 A. Oe. 
43 36 

17 34 20•, 141l3 w. 
26 3E 
43 56 

32 59 32', 39SO B. 
27 36 

4 04 
13 16 

12 07' 

82 05 

46 58 

50 16 

40 42 

10 24 I 

ill 52 / 
80 06 • 5006 Itad. 

I 
:i 50 I 

S6 26, 
I 

0 00 

50 00 

18 5~ 40082 L. L, 

47 CJ 

75 27 

56 5B 

15 41 

3" 11 

5 01 

56 11 500 l Jta.d. 
&l 49 

43 27 

3E 09 

3E 09 

30 42 409Sl L L. 

47 10 

9 39 
70 57 

53 04 

29 ~4 

9 31 
5!J 28 

169 
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List of stars for latitude-observations-Continued. 

I :Magni· I Rl_ght ascen· 1 Declination, . 
No. :B . .A.. C. Constellation. d 1880 0 1880 0 Various. 
___________________ !~ s10n,h. ~: 

1

. . . , ________ , 

:: : 6~ ~;;:~~-::·.-.:·.:·.:·.:::::::·.·.:::! ::~ 21 1~:: I ~ ~~ 
1S92 '13!18 67 Cygni.. ...•...•.•.••.•••••. ,,. .. ! 4. 5 12. 7 38 53 

1893 7399 66 Cyi:ni. ..................... v •• : 4. 3 13. 0 \ 34 24 

1894 D. JI[. 2588 .........••.•..•..•.. j 5. 5 13. 3 53 30 

lll95 7401 Cephei .•••.......... (lOOB.) .. 1 5.9 13.7 55 17 lOOB. 

1896 7402 68 Cygni .....••..••...•...... A .. 1 5. 3 14.1 43 26 

1897 Pegasi.. .............. (llB.) .. i 5.9 14.S 21 32 2lh,3HJW. 

~:: ~:~~ 9 ~;::•i_._·_-_-_-_·_·_·_·_·_·_·.·.·(;~·~.;::i ~:~ ;~:~ 4: : 

::~ ~:~:? 3; ~:;~:;.·::::::::::::::::::::~::i ~:: ;::~ :~ :~ F.2;. 

1902 Cygul. .............. (326B.) .. ; 5.9 16.3 32 06 41554L.L. 

1903 7418 1 Pegasi. •...•......... : .••..•.. ! 4.3 16.5 19 18 

1904 7428 6 Cephei. ..•....•............... 1
1 5. 4 16. 9 M 22 

1905 7421 10 Equulei .................. . {3 . . ; 5. O 16. 9 6 18 

1906 'N38 Draconis ..•••.•.•.•. (107 B.) .. 1 5. 9 17. 1 76 30 

1907 7431 Cygni. ••..•...•...... (3.11 B.) .. i 5. 4 17. 9 48 52 

1908 1437 Peg1lSi. ............... (15 B.)... 5. 5 18. 6 23 46 

l!IW Cygni. ..••......•.•. (334 B.) .. ) 5. 9 18. 9 36 50 

1910 74U Vul~ ............... (131B.) .. j 4.9 19.3 25 4l 

1911 74:.5 Cygm ..•..........• , ......... , 5. 9 20. 9 46 12 

1912 745:! 69 Cygui.. ....................... \ 5. 9 20. 9 36 09 

1913 746~ 70 Cygni......................... 4.9 22.41 3ti 36 

l9U 7461 35 Vn1pe .• . . . . . . . . . . •. . • . . ••. . . . 4. 3 2-2. 4 27 o;; 
1915 Cygni. •. . . . . • • .. . . . . . . . . . •. . • . 5. 4 2-.!. 6 48 19 2227a A. Oe. 

1916 7468 Cygni. .............. (347 B.) .. , 5.5 22.8 52 2-< 
1917 7465 Cygoi. .............. (:146 B.). _I 5. 5 23. 1 31 42 

1918 Pe~ ..•••..•...•.... (21B.).. 5.4 23.5 21 40 21•,536 W. 

1919 7474 i !! Pegaai................... •. . . . 4. 5 24. 5 23 06 

1920 7480 71 Cyg11i. .•.. -•...•........ - .. g.. 5. 3 25. 0 46 01 I 
19"21 Pegasi. ..•••.•...••••. (26 B.>.. 5. 9 25. 3 11 37121', 557 W. 

~= 7482 7 ~:::::·_·_·:_·_-.-.-.-.-.-.-.·.·:.-.-.-.-.-_-t/::1 ~:: ::~ : ~~ 
1924 74g5 Cephei .•••••••••.... (110 B.).. 5. 4 27. 7 59 S6 

11!25 75Hi Cepbei ..••.•.•..••.. {122 B.).. 5. 9 28. 4 

1926 

lW"l 7503 

l!f.18 7505 
19119 7:i20 

1930 75~1 

1931 
1932 7527 
1933 7542 
lll34 7.544 

1935 7546 

19311 75t7 
193"1 7555 

1938 7M4 
1939 7560 

19411 
194l 7561 
19tt 7:566 
1943 'l:it!B 

1944 7587 

l!WS 7571 
1946 '1582• 
1947 758EI 

l~ '158S 

1114!1 7~ 

1950 

Cygni. ....................... . 
73 CygtJi ......... _. .......... p •. 

7: ~!;:!; ::::::::::::::::::::::::! 
74 Cygoi. ...................... .. 

5.9 
4.0 
4. 9 
5. 5 
4.9 

Pegasi ......................•• 5.9 
ll5 Aqn.arii ••..•....•.•.•••...• d.. 4.9 
9 Cepbei.... .• .•.. .. ••• •.• .•. . • . 4. 9 

75 Csgni. ....•..•........•....... , ~. l 
26 .A.qus.Tii.. .••...........•...•.. i 5.5 
7Pegasi .•...•.••......•••••.... / 5.4 

Cephei .•••...•.••••. (132 B.) .. I 5. 9 

Cygni. .•.....•••... (377 B.) .. f :l. 7 
80 Cygni. ••.••...........•... .-1 •. ' 5. O 

Cygni......................... 5.0 

8 Pegasi .•.•.•.•.•.••..•••••. a . . 2. 6 
79 Cyi::oi....... •.• . . . . •. .. • . .• •• . 5. 9 
78 Cygni .•.....•....•........ p .. , 4. 5 
ll Pe,11alri ••••••.••••••••••••••••. I 4. 2 

10 Pepsi. ••••••••.•••..••••••.. i 4. 2 
Cephel. ••..•••••••••.••••••.• ., 4.9 va.r. 

11 Cepbe.I. ••..••••• ··············1· 4. 9 12Pegui........................ 4.9 
27 Aquuii •••••.••.• (11 Pegaa!)., 5. 4 

D.'.M. 4S98 ••••••••••••••••••••• j 5. D 

28, 7 

29.5 

29.9 

32.1 

32. 2 
33.4 

33 . .5 

34. 7 

35.4 
:Jl;.1 

36.3 

36. 'l 
37.5 

37.8 

38. 3 

36.3 

38.5 
38.8 

~ 38.8 
311. !! 
40. f) 

~0.2 

40.ll 
'1.!! 

lll 41.4 

79 47 

49 25 22436 A. Qd. 

45 04 

38 00 

18 47 

39 52 
19 44 421!1!1 J •. L. 

1 43 
GI 32 

42 44 
0 45 

5 «ii 
54 ~ 
40 :12 
ro 38 
40 37 (F. !l4.) 

9 19 
37 44 

ll8 12 

16 48 
'5 04 

5fl H 
70 <Cl 
112 114 

SI ll8 
16 119 



 

195[ 

1952 

1953 

1954 

1!155 

1956 

1957 

1958 
1959 

1960 

1"6l 

1962 

1963 

19641 
1965 j 

1966 

1967 

1968 

19611 

1970 

1971 

19711 

1973 

1974 

1975 

19'6 

I 
~:~: 
1979 

1980 

1981 

198~ 

1983 

1984 

1985 

1986 

1987 

IU&l 
198!) 

1~9() 

1991 
1002 

1993 

19!14 

199~ 

1996 

1991 

11198 
1999 
!llOO 

!!001 

2002 
2003 
2004 

~ 

2006 
*7 
ll)Ot! 

2009 
llOUl 
lill11 

THE UNITED STATES CO.A.ST SURVEY. 

List of stars for latitude-obseri•ations-Continued. 

7598 

7605 

7606 

7607 

7623 

7627 

7631 

7641 

7658 

7659 

76t0 

766i! UJ Pegasi ........................ ! 

7664 ; 20 Pegasi ··-··· .•...•..••........ : 

7616 Cygni .•.••..•...•...••........ ~ 
7ti;;fi 1fi CepheL. ····---· .•......... ___ 1, 

7681 Lacertre ... __ .. _. ---··. (4 B.) .. 

768.5 3-2 Aquarii.·--·····--··--··-·····I 
7089 2"i Pegasi. .................... v •• : 

~: : ;::::;'.:::::::::::::::::~::~::! 
~~~~ ~~ ~::~:~:::::.:::::::::::::::'.::! 
770:l J,a<iertre .......... _ ... (LO B.) ! 
77()7 20 Cepbei. .•....... __ ......... __ . \ 

7706 24 Pegusi ··-··················'--1 
7708 19 Cephci. .........•..........••. 

1

1 

7712 25 PegasL ....................... . 

7721 27 p,,gasi. ........ ······---""'·· 

~~~ 26 ~::::::::::::·.::·.·.::::::~~::! 

71331 
774u I 
7749 

7758 l 
775411 
7753?1 
ms I 

·----~~11 
7770 

7778 

'717 

7789 

7196 

77118 
7800 

7M 
7815 

7814 

78li01 ..... 
78i1' 

Pe~asi. -- .. -- .. __ . --- (130 B.) •. 
28 l'egasi ---- ·--- ......... ___ . _ .. 

I,acertre ...........••. (17 B.) .. 

21 Co1•hei. ----···-··-·····---·~--
24 Cephei. .••.••..••. ----·------· 

Cephei ....••.•...••. (18:1 B.) •. 

Pegasi ----·······--·(U5 B.) .. • 
-2;! Cephei. ••..•••.••.•••..••.. .\ •. 

Cephei ...•••.••..••. (169 B.) •. 

Cephel. .••.••..••• _ ··-----. --· 

Laeert>e -----· ·-·-··-···-····· 
Laoertre ..••.•.•..••.. (IU B.) •. 

Lacertm - .... ···--·---(~4 Il.) .. 
23 Cephei. .•...••.••.•... ---·•--

1 L&certre ------ ----- .......... . 
25 Cepbei. .•.•. ___ ... _ ------- .••. 

31 Pegaei ................. -------· 

32 Pegaai ·······--·······--·-···· 
2 J,a.certm -----· ······-----· .... 

~~-:::::::::::::•::::::: 
:.2 Aq11&rii - •••••••••••..••••• ir •• 

4 Laoort,e .•.••• ---- ....•••..•.. 
34 Pegaai: ...................... . 

35 Pegaai ···--·-· ···----- ---· •••. 
LaoerilB ·········-····-···--··-

5. 9 

4. 9 

2. 8 

5. 7 

4. 5 

5. 7 

4. 6 

5.9 

4.2 

5. 9 

5. 7 

!i. 4 

3.5 

3.8 
5.9 

5. 9 

5. 9 

4.2 

5.1 
5. 9 

5. 5 

5. 4 

5. 7 

5. 3 

4. 7 

5.9 

5. 9 

s.o I 
4.8 

5.9 

5.4 

4.9 
4.9 

.5.9 
4.6 

4. :> 
4. 9 

5. 9 
4. 7 

5.9 

Ueclination, 
1880.0. 

Various. 

71 46 (16 H.) 

6-0 34 

48 45 

00 09 

Hi 45 

29 37 

19 16 2th, 1096 w. 
2S 14 

25 21 

55 14 

19 06 ill b, 1136 w. 
20 4:! 

11 32 

63 03 

6 09 
0 ()2 

7 H 

12 33 
52 18 

72 36 

44 04 

- 1 28 

4 l/8 

- 0 54 
28 23 

ti4 03 

62 36 

44 26 

62 11 

24 46 
61 42 

21 07 
32 35 

5 36 

3'2 35 

11 02 

00 23 

50 14 
57 37 

71 45 

56 15 

:14 01 

58 49 

69 32 

tiO 10 
39 07 
44 l)l 

42 Ill 

56 27 
37 09 

62 11 

11 36 
21 44 
45 56 

29 u 
51 38 
0 46 

48 52 
3 47 

4 06 

2\lh,:>JW. 

(1 H.) 

5614 Rad. 

30 12 5121>, 467 w. 

171 
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4 

List of stars for latitude-observations-Continued. 

No. B. A.C. Con•tellation. Various. II, y,.~i· I Ril(bt asccn.

1

1 Declination, I 

· tuue. ! sion, lSoO. iesu.o. I 
- ----1-------------i ! _______ _ 

1
-1 "· m.I 0

, 

2012 7851 

2013 t····" ... 
2014 I 71132 

20151 71333 
2016 7Bai 
2011 

2018 7843 

2019 7845 

2WO I 7848 
2()'.ll 18~ 

~ 

1

. ,85, 
""1..W "7855 

~!I 7874 
·~- 7868 
1!(126 ! 7iIT6 

2021 ! 7881 I 
2028 1 788-0 I 
=i ~= 
:~1. .... ~~~-= 1--··-~~'.. \!03S '7902 
!2036 I 7912 !l 

::1 .. ---~~.I 
20391 1908 
!!040 i 791!'> 

!l04l ! 7914 
ll4lt2 ! ........ .. 
2()43 11· 7923 
2()44 7932 

2045 7943 
llO.ffj I 794S 

2047 7945 
204B 
2049 

2050 

=1 
20:!3 

~ 

ll055 
2056 

20:11 I -ilOSI 

9000 

2061 
906ll 

90d3 

-4 
90G:; 

llllCkl 

iClll7 

9068 
2069 
mo 
llO'il 

ll01ll 

'7958 
7961 

7967 
7971 

797'.J 

7972 

797l> 

79133 
798i 

'79€8 

79951 

'79'J7 
711119! 
llOO.'i 

Ce11bei (or Urs. Minor) .••.••.. ! 4. 9 I 22 22. 7 ! 8:i 30 I (32 ll.) 

C•pl1ei. ....................... i 5. 9 !, 2'.!. 7 i 70 O<J 124148 A. Oc. 
55 Aqnarii ................... , .. ! 3. 5 I 22. 71 - o 38 
36 Pegasi. ...................... , 5. 5 I 23. I ' 8 31 I 

26 Cepbei. ....................... I 5. 5 I 2:J. 31 6~ 31 

Pe11asi .............. (188 B.J. ·I 5. 4 . 2.1. 5 211 09 22", 120 P. 

~ ~:::::.~:::::::::::::::::::::::! ~:~ ! :::: l ~~ : : 
27 C. epbei. .................... 8 .. 

1

1 3.8 var. i 24. 7 j 57 48 
6 Lacertro . . • • . • . • . . . . . • . . . . . • . . 4. 9 i 25. 3 42 30 i 

28 l:epbei. ....................... 
1 

5.9 
1 

25.8

1

1 78 10 i 

7 Lacertm ....... ...••.....•. a .. ' 4. 2 [ 26. 4 49 40 ' 

29 Cepbei.. •.•....•.....•..••. p .. ! 5. 4 j 28. 9 78 12 

62 Aq uarii ................... q .. ! 3. 8 ~ 29. 2 [ - 0 44 
Cepbei .••......•••.• (2-:1311.) .. ! 5.9) 29. 6 i 69 16: 

Cephei .............. \226 B.) .. 1 ~- 4 I 30. 21' 75 3;; 
8 Lacertro ...................... · "· 4 1 30. 6 39 01 

9 Lacertw ...................... ; 5. 4 j 32. 5 50 56 
31 Cepbei. •.•.............•...... ·. 5. 4 1 ~2. 8 I 1:1 01 

40 Pegasi. ....................... : .5. 91 33. I I 18 56 

Cephei .............. (2~7 B.).. 5. 9 I 33. 9 I 56 10 [ 57Bl Rad. 

10 Looertre •• • • . • . . . • • . • . . • . . .. . . 4. 9 I' 33. 9 •

1

. 38 26 ] 
Lacertre . . . • . . . . . . . . . . • . . . • . .. ~- 9 34. 2 36 58 44342 L. L. 

30 Cepbei.... .• . .. . . . ..•.. .. .. . . . 5. 2 i 31. 4 l 62 58 

Pegasi .............. (224 B.).. 5. 5 ! :u. 9 i 13 55 2-lh, 186 P. 

Lacertw .. • . .. . . . . . . . . . . . . .. .. 5. 9 ] 35. 4 1 53 13 57~1 :Rad. 

11 Lacertre . • . • . .. • . . . • . . . • . . .. .. 4. 7 [ 35. 4 I: 43 38 i 
42 Pegasi ..................... ;.. 3. i I :15. 5 1 lll 11 i 
12 Lacertre ...... ... .......... ... 5. 3 i :m. 1 I :l9 37 

43 Pegasi. .................... o.. 4.5 i 36.1 ! 2>l 40 I 
D.M.~60................... 5.!li 37.4i 53 16' 

44 .i>egasi.. ................... ,, .. 3. 4 I 37. 4 I Z'J 3.5 I 
13 Lacertm • . . • . • . • . . . . . . . • • . . . .. 5. 1 I' 38. 9 I 41 12 
46 Pegasi. .................... f.. 4. 7 40. 7 i 11 331 

I.ooerts; .•••.•••...••. {OOB.J.. s.9 i 4o.s / 43 55122-, 927 w. 
41 P.,gaei. .................... A.. 3. 9 ! 40. 91 22 :ifi I 

D. M. 4933 . . . . . . . . . . . . . . . . . .. . :;, 9 i 42. 7 I 3tl 40 

Lacerlm • • • 5 9 43. 8 53 41 5839 Rad. 

Cepbei..::::::::::::(~·~.i.: 5:91! 4Ul 6!l 18 5842:Rad. 
48 Pegasi. •••••.••...•..••..•. /L.. 3.9 44.2 23 SS 

Cepbei............ •.•..• .••.•. 5. 7 44. e :;.; 16 

32 Cepbe! ........ ...••• ..•..• .. ti. 8 45. 4 o!'i 34 ! 
49 Pegasi. ................... . O'.. 4. 9 46. 3 9 13 I 

Cepbei. ............. (241B.).. 5.9 46.7/ 61 03· 
lS Laoortm .................... .. 

Peg""! ............. (254 B.) .. 
Cephei. ..................... . 
Laeertm ..................... . 
L1ulerts; ..................... . 

50 Pegasl ..................... p .. 
Lacertm ..................... . 
Lacer!"' .................... . 
Laeertm .............. (F. &l) •• 

51 Pegaoi ....................... . 
L&eerWe ............. (F°.6.5) •• 

2 l'tecium ...•.•.•..•••....•.... 
D. M.3!H4 .................... . 

l'egaai •••••••..•.••• (:.!7'.! B.) .• 
Cepbei (or C"8:slop.) .•••••.••. 
Cephei ............... (36H.) .. 

l Androm ••.•.••....••..•• ot •• 

4.9 

:;,4 I 
4.91 
5.u I 5.5 i 

•. a, l 

;,, 7 

5.9 
4.S 

4.91 S.2 
!1.9 

5.9 
5.9 
5.9 
4.9 

3.8 

46. 7 

47. I 

49.S 
!iO. JI 

SL~ 

M.1ll 
5L8 

.., !13.3 [ 

54.0 

55.0 
05. l 
115.4 

ll!IJ16.4 

42 391 
!ti 1!2 i 

81! 31 i 
44 07 ! 
a9 HI 
ll 11 

oil 21 2!11>, 1121 w. 
:i:; 44 ftl>, ll:J:I w. 
49 00 fl!'. 6-4.) 
2() Jill 
48 Oil (F. fl5.) 

Cl~ 

Ml 00 
3() in m n. 
a 18 D. ](. ll8fO. 
l!ll 6 (36 H.) 

41 41 



 

THE UNITED STATES COAS~ SURVEY. 

List of stars for latitude-observations-Continuetl. 

I JI Magni· 1

1

1 

Rig!Jt ascen- .
1
! Declination, 

1 

}fo B. A C I Constellation. 

~ ~1-------------l

1
_t_''_d_e._ 1 _ sion, 1880.0. _I 1880.0. • 

Tarion.s. 

Jt. ni. : 
2073 D. lL 4762 ••··•• ..•...•...•.. I 5. 91' 22 5!i.:; I 2-2 40 ! 

2074 8031 4 Piscium ............ _ ....•. (f .. i 4.6 57. 8 I 3 10 

2015 8032 53 Pt>gasi --------·------··---P--] 2\"BT-1 !"1~.o i 27 2(i 
2076 803ll 3 .A11drom .•...•... __ ..••.... _ .. ! 4. 7 , 5B. 8 i 49 24 

2077 8034 

2078 8():19 

2079 8051 

2080 8052 

2081 8054 

2082 

20&1 8058 

2084 ~059 

2085 8060 

2086 8070 

20$7 8071 

2088 8074 

2089 

2090 8076 

2091 8078 
2092 !"082 

2093 8083 

2094 8100 

209S 8107 
2096 8105 

2097 8114 
2098 8124 

~009 8125 

2100 8128 

2101 8127 

2102 8136 

2103 8131 

2104 8138 
210.'j 8141 

2106 e149 

2167 8153 

2108 8159 

2109 8100 i 

2110 8162 

2111 8169 

2112 8177 

2113 8182 

Z114 8188 

2115 8195 

2116 

2117 S>lll3 

·2116 81213 

2119 

21!20 S!l06 
\!Ult 8211 

11li2 8212 

2lll3 8217 

2124 !'W4 
21ll5 8227 

21~ 8illl9 
111117 $!131. 

lllW! l!l!:W ! 

2li!9 8233 
2130 

2131 IWIS 
illllll 81137 

i133 

Pcgasi .......•.. -·-·--- .... a. .. : 

Cephei --···--- ------(255 B-)- _I 

55 Pegasi.·-·-····----···-··-···-i 
56 Pegasi ....•................... i 

1 ~~~'.0;;;:::::::::::::::::::::1 
4 Androm ··-··················-! 
5 Androm. ·-· ......... ·-· ..... ·I 
5 Piscium. _____ .. _ .... ···- .. A .. I 

57 Pej!;asi .•..•.. ·-· ··-···-···-· ··[ 
58 Pega.si ·-····· .... ·-· ..•...•... 
33 Cephei .... ·- ........•.. ·-. ir. ·I 

Peg•Mi ··-- ......•.. . (31J5 JI.) - I 
6 AndI·om ·-----···----·-··----·! 

59 Pegasi -- .. -- . --- - - -- - -- . · -- · · -l 

7 Androm ·-·······--··-····-···1 
Cassiop ..... ·····-···--· .•...• 
Cephei ·-· ... _. ·-· ... (268 B.) _-. 

A_nd~m ··-· .................. 
1
J 

6 P1sc1um .••..•..•...•••.•.. y •• 

1 
e Androm ..................... . 

~r ~::::-:::::::::::::::::::~·:! 
7 Piscium ..............•.... b .. i 

12 Androm ..•..•••..••.•••.•.•.. ) 

62 Pega.si ...••...... ---- ...... 'l". -1 
Cassiop ...•...•.......•..•... -1 

64 Pcgasi. ........... - .......... . 

1i6 Pe11asi ····-· ...... ····-· ..•... I 
Ca.ssiop .. __ .......•.. (274 R) . .'I 

ll7 Pega.si.- ..................... . 
Pega,si ..................... v .. 

4 Cassiop •...•.. -- .. •· ---··---··i 
Piscinm ..................... ii: •• \ 

10 Piseinm ··-····-····· ·-····8··1 
70 PegMl ... ·-···-·.":·········U°·· 

Caa•\op ·-··· ................. _ 

H Androm ·····-··············· 1 
Pegasi .•.... -··-· ... (300 R) .. 

71 Pegasi. ••. -· --······---· ...... I 
Cephei .•..• - •.. - ... - . (39 lI.) .. ,

1 

Pegui ... --· ................. . 

72 Peg.W ················-· ..•... 1 
73 Pei:asi ....................... . 

15 Androm ··-··· .. ······-· .. •••· 
Cephei ·--··--··-----(295B.) .. 

16 Androm ·----· ••.. , •..•..•• /.. .. 

75 Pegaa!. ........... --···· ..••.. 
17 Androm .......... _ ..•••.. -•-
18 Androm ••••••••.. _ •..•..•• - .. 

Pegasi •••.•••.•.. ---· .•• ··-··· 
P!Jleium ••••••.•... __ ...•... •-
Cephel. ....... _ .............. . 

35 Cephei .... ............... y .• 

lll A.ndrom -··--······---·· .. ··--
.Androm •••••••• ·-··· .(23 B.) .. 

1. 9 i 
5. 4 i 
5.1 
5. 3 

5.3 
5.4 

5. 4 

5. 9 

5.9 

S.3 

5. 4 

4. 5 

5. 9 

5. H 

4. 9 

5.Y 

5. 9 

3. 8 

4. 7 
5.1 

.5. 9 

5.' 
5. 4 

5.9 

4. 9 I 

5.9 

5.5 
5.3 

5.9 

5.9 

4.5 

5.3 
5. 4 

4.6 

4. 7 

5. 5 
5. 5 

5.0 

5.9 

5. 9 
5.9 

4.9 
5. g 

5.9 

5.9 
3. 7 

5.5 

4. 3 '1 
:i.4 

5.9 i 
4.3 I 
5.41 

!:~II 
5. 9 

58. a 
2-J 59. 0 

1. 0 
1. 3 

1. 5 

1. 7 
2. 2 

2. 3 

2. t3 

3. 5 

4. 0 ; 

4. 1 : 

4. 7: 
4.9: 
ti. 7 ! 
7. 1 I 

7. 5 

11. 0 

11. u 
11. 0 

12. 2 : 
' l:i. 8 : 

13. fJ J 

14. 2 i 

H. 3 

14. 7 

14. 7 

15. 3 

JO. l.· 

17. 0 1' 

17. 2 ' 

19. 0 

19. 4 

19. 5 

20. H 

21. 9 

23.1 

24. 5 
25.5 

23. 5 

27.5 

21. e 
27. 9 

28. 0 

28. 7 

28. 8 

29. 7 

31. 7 

31. 9 

32. 3 

a:J.3 

33. 7 

33. B 
34. 2 

34. 4 

34.5 

ll3 34. 7 

14 34 

66 34 I 

B 46 ' 

24 49 

5B 47 

52 10 

45 H 

4R 39 

1 27 

o~ 

11 I 

74 Hi 
16 5<J I 23', 4 P. 

42 55 ' 

8 04 

48 45 : 

56 30 

70 14 

52 34 

2 38 

4~ 22 ! 
ti1 2.-; I 
47 5$ ! 
4l 25 ' 

4 43 ' 
31 31 

23 05 : 

61 33 : 

at 09 : 
11 :rn : 
:rn 2...~ i 
31 43 

Z.J 45 ' 

Ul 37 

0 3fi 

4.1 

12 06 

57 5;J 

38 34 

(1 IL) 

28 00 ~h. 516 w. 
21 52 

86 39 (39 B.) 

20 11 2Jh. 567 w. 
30 40 

32 50 
39 34 

70 58 

4.'i 49 

17 46 

4~ 36 

49 48 

01 (F. 57.) 
:;s 

73 18 6148 Rad. 

76 58 

43 40 

3CJ 03 23h, 735 w. 
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List of stars.for latitude-observations-Continued. 

Various. :--I j' .. 1
1 

Ma:zni-1 Right ascen-

1

1 

Decllnationf ; 
No. j B.A.C. Constellation. t d . 18800 18,,0 n , 

1 
u c. s10n1 • • i.; .v. 

1 1_1_\ ____ ·_1 h. m. I 
0

, 1--
!
. 2U4 824J 18 Pisciuw .•••..••..•...... .\.. 4. 51 23 35. 9 , 07 I 

2135 ·-····1 D.N.2038 ..................... ' :>.!> 35.7 I 63 51 ! 
I 2136 82'.">C 1 i7 Pe,1?.asL......... 4.9: 37.3 I 9 40' 

I 2J37 825li 78 PegasL....................... 5.1 [ 38.0: 28 42 

12138 8261 20 Androm .•.••.............. .J. .. ' 5. l I 40.1 ! 4S 45 

I 
21:w CasMiop • • • • . . . . . . • • . . •• • • .. . • . :;, 9 11. 2 ] 56 47 26023 A. Oe. 

:~:~ :~~ 5 ~:~~:f.::::::::::::::::::::~::: ~~I :~:~ ~~ : i 
11. ~~:: 8279 

G ~:·~:.:~· :::::::::::: :: :: :::: ::i ~: ~ I ::: ~ ~~ :~ : 4667G L. L. 
6~96 Pegasi. ....................... l 00 I 

1 2145 8299 81 Pegasi ................... -'P·. ! 4. 9 ) 4G. 4 18 27 ) 

i ~H6 8300 e2 Pegasi ......................... : 5. 9 I 45. 5 10 16 i 
12147 ~310 7 Cassiop .................... p.. 4.9 r 48.5 56 49 i 
I 21!8 D. M. 4214 ..................... : 5. 7 i 49. 5 46 41 i 
i :2149 PHgasi --- --- . - - -· ___ (420 B.)_ 5. 9 50. 6 21 59 r 2311 , 2'35 P. 

~J.J-0 

2151 

2152 

;it5J 

: 2154 

i 215.5 
; ~15ti 

I 21J1 

l 215!-i 

I
i:~: 

2151 

2162 
21G3 

i 211l4 

8321 

~3;!:2 

E324 

83:l0 : 

eJ3J 

83H, 

8'l5fl i 

Cephei..,_ .................... · 5.9 50.9 8~ 31 i 
Arnkom •.•......•••.. (32 R.) •. ' .,

5
•.· 

9
9 ·.~.JL. 0

2 5
4! 5

0
•
3
G. 1· fjil"i6 Had 

Cas8iop . ...... ·----- .. (Hi B.J-- .., 

84 Pege.si --·---·--·----·-·--·1.fi--1 4.3 51.ti 24 2S 1 

4_ 9 53_ 0 ! 5:i 0.) ( 

4. 4 l 53.2 : 

5.;, I 53. 41 
5. 9 ! 54. () i 

5. n \ ,.,. h I 

~: ~ i ~::: I 
5. 91 5B. 5 i 
- ' ss 5 I 

8 Cassiop. ______ .. ______ -· ·----- · 

2d Piscium ................... w .. 

Androm ---··- ............... i 
D. M.4538 .................... · 

Cassio\> .. . . . .. ...... (2'2 B.) .. , 
Pegasi __ . _ _ _ . __ . _ . _ ( 43.) P..). 

1') ' 

33 o~ ( 2e51 s. 

44 35 I 

110 33 I 
lG s2 i 435 u. 

I 
01 37 i 
66 29 I 6293 Rad. 
41 

!) Cassiop . ............... --·· .. . 
Cephei"-.... .........•.. (313 Jl.) .. ] 

Amlrom .................... ., 

~-:I 23 ~::~I 
261 D. M. 49J3. 

60 39 s:!W i Cas.iop ............... (2'1 B) .. 
1 

8370 [ 86 Pegasi. .....• _ ................ 1 1~ 4l 

Annual precession in declilw.tion. 

, ~t1g~;:.~~~-:r~:~.~-;~~~ I ;.,~::::rjJ Right a•cea-1 Annual pre- : Right ascen--1 
1 

Rto.n. 1 ces."'lwn. J sion. I s10n. / cesSion. I Irion. 1 

I I Ii ! 

r-~;~ 1 --=-,~-0~ '~-4 ·~ 1-~ ';;~ --:~~ i ~~ ~ I 
30 I 19.88 30 30 - 2.6!! I 30 I 
00 W.37 23 00 I 7 00 .5.19 I 17 00 

30 18. 53 30 II 30 7. 67 ' 30 I 

: : :;:: : E Ii ' : :;:: :: E I 
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API'ENDIX No. 15. 

ERRATA IN THI<J HEIS CATALOGUE OF STARS. 

Page viii, note. For v=300 27' read o=310 21'. 
Page xii, line 2. For sexta read septima. 
Page xii, line 5. Sentence inserted in Heis's Corrigenda. 
Uorrigenda, first page, fifth line from hottom, for " b loco b1 '' read "dele b1 ". 

Same page, fourth line from uottom, for '' <lele b'" read '' b loco b' ''. 
Second page of Corrigenda, fourth line from bottom, for "de le g1 '' rea(1 "fJ1 loco g •·. 
Same page, third line from bottom, for "g loco g'" read " dele g' ''. 
Page 1, No. 14. For B. A. C. read R 
Page 1, No. 16. Dele asterisk. 
Page 1, No. !30. 4966 B. A. U. =8 Urs. Min. 
Page 3. No. 4. Add an asteriHk. 
Page 3, No. 8. This is 2 Draconis. 
Page 3, No. 13. Dele second line. 
Page 3, No. 16. For 4122 B. A. C. read 4112 B. A. 0. 
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Page 3, Ko. 29. For 2983 R. rca<l 2985 R., and change the place to U. A. 1970 7', Decl.+6Sc' 3'. 

P 4 N 3 - F 9 ,.. 9 ()0 d ~ +57° 14!.l8 B i a.ge , o. 4. <or .-u- v rea I +5lo !499 B j · 

Page 4, No. 46. This is 294 of StruYe's second catalogne. 
Pag~ 7, No. 142. De le asterisk. 
Page 7, Ko. 161. Dele 18. 
Page 9, No. 216. =7187 B. A. C. 
Page 9, No. 220. =729fl B. A. U. 
Page 10, No. 33. =.!-Hf. 
Page 11, No. 40. The places shoulll he-

.A. R Deel. 

Page 11, No. 51. =l: 2836. 

3220 52' 
3220 54' 

+6GO 51 

+66° 8' 

Page 11, No. 52. Strike out this star, wl1icb is Heis 19G Cygni. 
Page 11, note. For" min. 5m" rea(l "min. 6m.5''. 
Page 12, No. 76. =7799 B. A. C. 
Page 12, No. 78. =!: 2903. 
Page 12, No. 88. For 7';99 B. A. C. read 7871 B. A. C. 
Page 13, No. 99. Dele +67° 48'. This isl' 2947. 
Page 13, No. 101. =2'2950. 
Page 13, No. 131. For B. A. C. read R. 
Page 15, No. 19. =I 3049. 
Page 16, No. 35. Transpose the designations of the two stars. 
Page 16, No. 40. =16 Cassiopem. 
Page 16, No. 46. Should be 175 B. A. 0., n. A. so 22', Deel. +f3J0 20'. 
Page 17, No. 80. =35 Cassiopem. 
Page 18, No. 99. Dele asterisk. 
~age 18, No. 120. =J: 302. 
Page 19, No. 9. =g. 
Page 19, No. 20. =1: 268. 
Page 19, No. 21. =I 279. 
P&gfl 20, No. 61. For B. A. C. read R. 
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Page 2J, No. 80. Should be J). ]1. + 4r;o 7G2, A. R 4!l0 53', Deel. •!Go 21'. 
Page 21, No. 94. =38 Persei. 
Page 22, No. 108. Should read 1219 RA. C. 
Page 22, No. 100. ShoL1hl rea<l 1228 Il. A. C. 
Page 22, No. 113. Shouhl read 73". 
Page 23, No. 9. For 1415 B. A. C. read 393G A. Oe. 
i>age 23, No. rn. Should reau D. M. +so 28G, A. R. 540 22 1

, Deel.+ G8° :l'. 
Page 24, No. 29. Shonhl read 51'P 310 B., A. R 58° 35',+ns0 S1. 
Page 2u, No. £>9. =8 Camelopanlalis. 
Page 25, No. 'ii. =1S Camelopardalis. 
Page 25, No. 79. =HI Carnelopanlalis. 
Page 2G, No. 114. For 2650 Il. A. C. read 205!J H. 
I>age 26, No. 115. Sbonhl rea<l 2650 D. A. C. 
Page 2G, No. 117. For 20!12 R read 27:..!2 H. A. U. 
Page 28, No. 28. Dele ,17:>'. 
Page 28, No. 32. Should be 4448.! L. L., A. R. ~)3!iO 12', Deel. +4G0 '.:!-11. 

Page 30, No. Til. =2732 B. A. C. 
Page 30, No. 5(1. =30 r,~-ucis. 
Page 3J, No. G5. Add an a&teri;o;k, awl for 3.3 rea<l :32. 
Page 31, No. <i7. Dt•le asterisk. Thi:'i is~33 Lynci,.;. 
Page 31, No. Insert a,.; No. :~S:\", D. :\f. 470 lGGU, mag. fi.7. 
Page 34, No. 6G. Heh; has thh; star 011 maps JII and lY. 
Page 34, ~o. (i(i. =5:!1". 
I'age 34, No. 80. Should he 24fif.I n., A.H. Hi2'.) W, Deel. 420 1!1'. 

Page 3J, Xo. lU. Dele ai;teri.sk, aud for 40 read 4o. 
Page 35, No. J28. For B. A. U. read H., hoth lines. 
Page 36, No. J4S. Should be ~)901 B. A. C. 
Page 37, No. 177. Dele 2.U'. 
I'age 38, No. 200. =4-300 B. A. C. 
Page 38, No. 208. =4392 TI. A. 0. 
Page 40, No. 43. 15 Can. Yen. =4408 B. A. C.; 17 Can. Yen. =4415 H. A. C. 
Page 40, No. 4:>. =2GF. 
Page 40, No. ui. Dele 21JU'. 
Page 40, No. 61. =2G!l". 
Page 41, Nos. 81 and S::l. Brace the star identified with 82 as a part of 81, aud insert for 82, 

4632 B. A. C., A. ll. 2oGo 21', Deel. + 350 J 0'. 
Page 42, No. 25. =500". 
Page 4:3, No. 42. =8345 B. A. U. 
Page 43, No. 61. =26 Audrom. =5'. 
Page 44, No. 86. =li8 B. A. C. 
Page 4-1, No. 87. = 181, Il. A. 0. 
Page 44, No. 101. =5152

• 

Page 45, No. 108. =S 108. 
Page 46. All the stars of Eqnnlens, except IO, are wrongly identified. They i,;bould be as fol­

lows: 
1. =7255 B. A. C. 9. = { 41136 L. I ... } 
2. = 7276 B. A. C. 41147 L. L. 
<) .,. =i302 B. A. C. 1 l. =7372 B. A. C. 
4. =40806 L. r_,. 12. =7380 B. A. C. 
5. = 7318 B. A. C. 13. =7405 B. A. C. 
G. =7324 B. A. C. 14. =41533 L. L. 
7. =20h 484 P. 15. =7421 B. A. C. 
8. =7350 B. A. C. rn. =41615 L. L. 
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Page 47, No. 7. :For 'V read W 2
• 

Page 47, No. 11. :For W read W'. 
}">age 47, No. 17. =7528 B. A. U. 
Page 47, No. 22. For 'V read 'V'. 
Page 47, No. 26. For W read W 2

• 

Page 47, No. 28. For W read W'. 
Page 48, No. 38. For W read'"'· 
Page 48, No. 5-1. For W reau 'Y'. 
Page 48, No. 55. Aud r., For 28 read :!!J. 
Page 48, No. 56. Add 28. 
Page 48, No. 62. For "\V read W'. 
Page 49, No. 64. For W read"''. 
Page 49, No. 65. For W reail "T'· 
Page 49, No. 83. For W read''"· 
Page 49, No. 84. For W read 'V'. 
Page 49, No. 85. l•'or vV read 'V '. 
Page 49, No. 89. For 'V- read 'Y'. 
Page 49, No. 96. For W read 'V'. 
Page 54, No. 71. =299 B. A. C. 
Page 5!, No. 77. =3:31 B. A. C. 
Page 56, No. 12. Add 5. 
Page 58, No. 42. =834 B. A. U. 
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Page 59, No. 54. Insert before 5-!: 5fo.*=45 Arietis=901 B. A. C., A.H. .n:i :i5', Deel. + 77:i 
44'. Also, change 54 to 54b, and dele first line. · 

Page 60, No. 5. Under 7(10 27', in column AR., place 700 16', and lJrace. Under +450 41', in 
colnmn Deel., place +450 3G', autl lJrace. 

Page 61, No. 48. Above 511 702 \Y place 51. 6\.ll \V, and brace. 
Page Gt, No. 48. Above 310 4' place 81° O'. Above +320 38' place +320 42', and brace. 
Page 61, No. 56. For +340 18' 1·ea<l 540 18'. 
Page 62, No. 56. O\·er 10569 L. L. write 10533 L. L.; nmler same wl'ite 10560 L. L., and brace. 

Over s20 30' write s20 17'; under same write 370 54', and brace>. 
Page 62, No. 72. For 1857 B. A. C. read 1850 B. A. C. 
Page 62, No. 75. =1875 B. A. C. 
Page 62, No. 83. For +480 51' read +480 Gi'. 
Page 65, No. 35. For 1182 B. A. C. read 1177 B .• .\.. C.; and for .J30 7' read 55° 9'. 
Page 66, No. 59. For A 1 read A. 
Page 66, No. 61. Dele A'. 
Page 67, No. 89. For 411 311 W reatl 1342 B. A. C. 
Page 67, No. 91. F'or '11 reacl a. 
Page 67, No. 92. For 1342 B. A. C. read 4h 311 W. 
Page 67, No. 94. Dele t1'. 
Page 67, No. 99. Delea". 
Page 67, No. 100. Dele v1• 

Page 68, No. 101. For v9 read v. 
Page 68, No. 130. For c1 read c. 
Page 69, No. 134. Dele &. 
Page 70, No. 165. For 5h 606 W read 1734 B. A. C.; for 80° 1:>1 read 81 o 161

; aud for + 1so 151 

read + 180 26'. 
Page 70, No. 175. =1793 B. A. U. 
Page 71, No. 33. Under 39 write 40; under 2275 B. A. C. write 2:.!i8 B. A. C.; for 102° 381 

read 1020 28', and under it 1020 381 ; for +:wo 61 read 2ao 161
, and under it write 26° 6', and brace. 

·Page 71, No. 38. For w1 read w. 

Page 72, No. 45. Dele w'. 
Page 72, No. 70. Dele b1• 

H:.:Ex.133~23 
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Page 74, No. 16. Dele ,ri, 
Page 75, No. 28. For 2047 read 2636. 
Page rn, ~o. :33. In column Dupl. Str. write 1168. 
Page 75, No. 35. }'or lii6G7 h h read 2647 B. A. C. 
Page 75, No. :l5. For 118° 30' read l 17° 21'; for +!J0 18' read +9° 2'. 
Page 75, No. 3G. =2G73 B. A. C. 
Page 75, No. 37. }<'or 90 18GO ll read 1.}667; for l!)!)O fl' rPad 118° ::W'; for+ 9° 41' read 9° 18'. 
Page 75, No. 12. I>ele ,,,1 • 

Page 75, No._13. JCor :1
2 read I'· 

11age 76, No. 4.7. }-.or 127° 59' read 128'.) 2'. 
Page 77, No. 57. =2991 B. A. C. 
Page 77, No. ()(). De le a 1 • 

Page 77, No. 74. I<'or a" read a. 

Page 78, No. 8. For + 2~P 34' read + 230 36'. 
Page i9, Ko. 27. :For !Jh 809 ·w read H" 780 ·w; for l4JP 2i' read 141° 6'; for +19° 21' 

read rn° 32'. 
Page W, No. :i::i. Add :.W. 
Page 80, No. 66. Add 42. 
l'age 83, No. 161. For 1770 32' read 1770 :.'>±'. 
l'age 84, No. 1. Hele 1::mG. 
Page 84, Ko. ::l. In column Dupl. Str. place 1J96. 

Page 84, No. 13. Add { 1
9
0: 

Page 85, No. 14. =4152 J?. A. C. 
Page 85, No. 37. }'or 4232 B. A.. C. read 12" 757 W. 
Page 87, No. 1. For +no 10' read +130 HV. 
Page 88, No. 28. For H.0 271 B. read 140 2718 B. 
Page 90, No. 102. In column Dupl. Str. place 288'. 
P:age 90, No. 103. Jn column Dupl. Str. place 28!12. 
Page 91, No. 135. =508± B. A. C. 
Page 93, No. U. De le 10. 
Page 93, No. Hi. Add 14. 
Page 93, No. 39. Add 34. 
Page 94, No. 48. After lGh 147 P. write ;'j50! B. A. U., and after 161' 149 P. write 5582 B. A. C. 
Page 94, No. 63. =5G47 B. A. C. 
Page_ 94, No. 69. IJele 49. 
Page 96, No. 108. For 228' read 3:.kl". 
Page 96, No. 110. l<'or ;31545 read :n5u. 
Page 96, No. 117. For"' read \V. 
Page 98, No. 1!13. For GJ;H read G151, awl write under it 6153 B. A. C., and brace. 
l'ag·e 98, No. l!H. Jn eolumn Du111. Str. place 344". 
Pab"e 101, No. 3;1. =6455 B. A. C. 
Pl\ge 101, No. 3i). In column Dupl. Str. place 525". 
Page 103, No. 41. In column Dupl. Str. place 2!){)2, 
Page 104, No. 70. In column Flamst. place 30 opposite 6!.lo!!, autl 31 op11osite 6960, and dele 

IJracket. 
Page 105, No. 92. Allll 43'. 
Page Hl5, No. 98. For 7091 r<'ad 7085. 
Page 105, No. 100. For 708.3 read 7091. 
Page 107, No. 159. In column J,itt. Bay. al. place .A. 
Page 107, No. 161. Dele A. 
Page 107, No. 179. =;:7889 B. A. C. 
Page 113, No. 24. Add 14. 
Page 113, No. 29. In column Litt. Bay. al. place <f'1• 

Page 117, No. 156. Ad<l 93. 
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Page 118, No. 25. For !P7 B. A. C. read 59255 L. L. 
Page 118, No. 27. For 1013 rea(l 997. 
Page 118, No. 29. =1013 Il. A. C. 
Page 125, No. 120. Add GS. 
Page 127, No. 18. =2070 Il. A. C. 
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Page 127, No. 19. :For 2070 B. A. C. read 12278 L. L. At \.Jottom of page read 18fi8 for l8;1G. 
Page 128, No. 76. Add 2-1. In column Dupl. Str. place 169'. 
Page 128, No. 77. Dele 2-1. 
Page 12!l, Xo. 10;1. For Hi5.Jf) L. I~. n~:u1282:i11. A. C. 
Page 132, No. 22. Add G. 
Page 13.'3, No. 35. Add I:!. 
Page 134, No. 18. Add 1. 
Page 139, No. 90. Dele i. 1

• 

Page 139, No. 91. For JY read j,_ 

Page 139, No. 113. Dele b2
• 

Page 130, No. 115. For b" read IJ'. 
Page 140, No. 117. For z1 reall z. 
Pnge 140, No. 118. Dele L'· 
Page 140, No. 143. Add 48. 
J>age 141, No. 1. =3286 B. A. C. 
Page 141, No. 18. For 1400 9' read 149° W. 
Page 141, No. 19. =3449 B. A. 0. Add 14. 
Page 142, No. 35. }'or 5h read lOh, 
Page 143, No. 10. For 2 read A 2

• 

Page 143, No. 21. For 503 .:\f i·ead 12u 46 W'; for 1300 4'3' read 1800 5D'. 
Page 144, No. 38. =4230 B. A. C. 
Page 147, No. 1:36. =46GG B. A. C. 
Page 147, No. 157. For v1 read t'. 

Page 147, No. 15!}. Dele v2
• 

J>age 149, No. 27. =3995 B. A. C. 
Page 1-19, No. 33. For B 2 read W'. 
Page 152, No. 41. For B" read B. 
Page 15!, No. 31. =5760 B. A. C. 
Page 154, No. 44. For o read e. 
Page 155, No. 66. For +13° 591 read_ +13C 55'. 
Page 155, No. 71. =5985 B. A. C. 
Page 15G, No. 93. For 2680 113' read 2GSo 21'. 
Page 158, No. 30. For w 1 rea(l w. 

Page J58, No. 35. Dele aP. 
Page 159, No. 50. =6679 B. A. C. 
Page 15!}, No. 54. Dele k. 
Page 161, No. 123. =7130 B. A. C. 
Page 162, No. 14. Dele ~1. 
Page 162, No. 15. For~· read~. 
Page 162, No. 35. Dele , 1• 

Page 162, No. 36. Dele C3• 

Page 162, No. 38. For c• read :. 
Page 163, No. 21

'. For 1/1 read r· 
Page 163, No. 441 • For ~ read fl.. 

Page 164, No. 28. :For it read c'. 
Page 165, No.12. =6161 B. A. 0. 
Page 166, No. 28. =6343 B. A. C; for -230 38' read -230 3l'. 
Page 166, :No. 43. Dele ~1• 
Pa.ge 166, No.«. For ~9 read~. 
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Page 167, No. 70. Dele h1• 

Page 167, No. 71. For k: read k. 
Page 167, No. 76. Dele e1• 

Page 167, No. 77. For e2 read e. 
Page 167, No. 89. Add G3. 
Page 168, No. 2!. =n21 B. A. C.; for -130 4' read -130 5'. 
Page 169, No. 37. Por 314° Ml' read 3140 54'; for -180 1' read -1so 2'. 
Page 170, No. 7. =72±2 B. A. 0. 
Page 171, No. 43. =7Vn B. A .. c. 
Page 171, No. 47. Add 36. 
Page 172, No. 66. For 7793 read 780J; for 334° 11' read 3,330 59'; for 70 58' read P 56'. 
Page 172, No. 84. Por fi read!!· 
Page 172, No. 85. Dele .<l· 
Page 173, No. 96. For -260 .'iG' read -25° 56'. 
Page 175, No. 15. For 7986 rea<i 7!)87. 
Pages 176-177, Cepheus. In column Gm, for :m read 38. 
rages 176-177, Urs. Maj. Iu column 601 .7, for 100 read 101. 
Pages 176-177, Aries. In column 2, place 1; in column 2m.3, dele 1; in coh1mn 6m, for 22 read 

2:1 ; in column Summa, for 80 read 81. 
P<tgcs 176-177, Cassio1lem. In column 5m.J, for ti read 4; and in column 611

', for 24 read 25. 
Pages 176-177, Pegasus. In column 4m, for 3 read 5; an<l in column 4m,5, for 5 read 3. 
Pages 178-179, illedi::e. In column zm, for 7 read 8; in column Gm, for 584 read 585; in column 

Summa, for 2184 read 2185. 
PageR 178-179, Omnes. In columu 2"', for 27 read 28; in column Gm, for 1533 read 1534; i11 

column Summa, for 5421 read 5422. 
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3. Section I, southern part. 
4. Section JI, Long Island Sound. 
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