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IN THE SENATE 01!' TIIE UNITED STATES, March 20, 1882. 

lle•olved, That there be printed, in addition to the usual number, six thousand two hundred copies of the Repmt of the 

Superintendent of the United States Coast Survey, of which twelve hundred shall be for the use of the Senate and five thou

sand copies for distribution by the superintendent. 

Attest : J. W. FORNEY, .Secretary. 
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FIW}f 

THE SECRETARY O:F THE TREASURY, 
TRANSMITTING 

'Plic Report qf the Superintendent of the United States Coast Survey. 

TREASURY DEPARTMENT, Marcli 5, 1862. 

Sm: 1 have the honor to transmit, for the information of the House of Representatives, <l 

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

Coast Survey, showing the progress in that work during the year ending November 1, 1861, 

with the accompanying engraved sketch illustrating the general progress which has been made 

in the survey of the coast; also the manuscript map of progress, brought up to the same date, 

in accordance with the act of Congress approved March 3, 1853. 

I have the honor to be, very respectfully, 

S. P. CH.A.SE, 

Hon. HANNIBAL HAMLIN, 
Secretary qf the Treasury. 

President of the Senate and Vice Presideiit of tlte Unite,d States. 
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REPORT. 

COAST SURVEY OFFICE, 

Washington, D. C., December 15, 1861. 
Sm: In accordance with law and the regulations of the Treasury Department, I have the 

honor to present my report, showing th A progress of the Coast Survey of the United States 
during the surveying year, from November 1, 1860, to November 1, 1861. 

At the first date mentioned the field parties had been arranged, under their respective 
heads, for duty on the coast of the lower sections of the Atlantic seaboard and tho shores of 
the Gulf of Mexico ; and though the temper of the public mind was then stirred, there was 
nothing on which to reckon hazard in sending the partiet1 and vessels to continue work on the 
parts of the coast on which they had been respectively engaged. This being so, most of the 
parties intended for triangulation and topography were sent out, and all were well received. 
In the midst of events which hurried the national crisis in April last, most of the parties so 
engaged performed each au average amount of work for the season, and returned with the 
vessels, instruments, and equipage which had been used in the field. This was in accordance 
with my instructions, in connexion with which such means as were available bad been provided 
to facilitate the return of the parties when further progress was impracticable. In two 
instances only were vessels seized and held, as will be again alluded to, with the attendant 
circumstances. In several others, instruments, which had been either stored with responsible 
persons at the close of the previous working season, or had been in actual use during the early 
part of this year, were forcibly taken by lawless persons in arms, and acting under assumed 
authority. These will also be mentioned again, in connexion with notices of the work done in 
tho localities in which the seizures wore made. 

As the spring advanced, preparations were made for resuming the unfinished work in the 
northern sections of the Atlantic coast, and a much larger amount than usual has heen per
formed, by the assignment to duty there of the force which, under other national aspects, 
would have been employed in the vicinity of Chesapeake bay. 

If the events which at one period of the present year, arising out of attempts to disturb 
the stability of the government, left me room for any gratification, it would be expressed while 
stating that the field-work of the Coast Survey has not in amount materially fallen behind that 
of the previous years, considering the circumstances affecting progress in the past as well as 
now. In the office the aggregate of work done, arising in part out of the exigencies of the 
military and naval departments of the public service, and enhanced directly hy the largely
increased demand for copies of maps and charts, has been much greater than usual. The 
activity of the office is still maintained, and the early connexion of field parties with the 
military and naval operations now in progress has given ample scope for constant employment. 

Following the course pursued in making up my previous annual reports, a short summary 
of the general progress made will first be given, followed in order by a summary of that for 
the year which has just ended. 



 

2 REPORT OF THE SUPERINTE~DEN"f OF 

GENERAL STATEMENT OF PROGRESS. 

The general progress sketch (No. 28) which accompanies this report gives at one view a 
clear idea of the present condition of the survey of the coast. Reference to it will show that 
the triangulation is continuous from the northeastern boundary of the United States, at the St. 
Croix river, (Passamaquoddy bay,) along the coast, and including the bays, of twelve of the 
seaboard States, to the boundary line between North and South Carolina. An unsurveyed 
interval of less than sixty miles occurs between Little river and Winyah bay, and from thence 
southward the triangulation is again continuous along the coast of South Carolina, Georgia, 
and on the eastern coast of Florida, including the bays, harbors, and sounds, to Matanzas 
inlet, below St. Augustine. I\ orth and south of Cape Canaveral a stretch of about a hundred 
and sixty miles remaius to be surveyed. The triangulation includes Indian River inlet and the 
course of the river northward as far as t.he Narrows. From Cape Florida it p.asses by a con
nected chain to the :Marquesas, and, in a preliminary way, to the Tortugas, embracing the 
entire 1ine of the Florida keys, and along the Main, with only a small interval, to Cape Sable. 
Charlotte harh0r has been triangulated, and the western coast of the Florida peninsula, from 
Tampa to Cedar keys, including St. Joseph's bay and Clearwater harbor. From Ocilla river 
he triangulation is again continuous over St. Mark's harbor, quite through St. George's 

sound; in preliminary form, through St. Joseph's bay, (north,) and over St. Andrew's bay. It 
include" Pensacola harbor and its dependencies, the Perdido entrance, Mobile bay and its 
approaches, and thence on west.ward, embraces Mississippi sound and Lake Borgne, and Lake 
Poutdrnrtrain, as far as New Orleans. A branch of triangulation, connected with this, pro· 
cePdR ~outhwarcL through Isle au Breton sound, to the mouths of the Mississippi river. West 
of the delta it embraces Caillou bay and Atchafalaya and Cote Blanche bay8, and the coast of 
Texqs, with Galveston and Matagorda bays, Espiritu Santo, San Antonio, Corpus Christi, and 
Aransas bays and their dependencies, or, in a continued line, from the High islands to the head 
of the Laguna ~fadre. 

The same sketch (No. 28) shows the progress in coast topography and hydrography rela
tive to the triangulation. It will be seen that the largest intervals on the Atlantic side are on 
the coast of Maine and coast of Florida, with smaller gaps along the coast of several of the 
intermediate States. Ou the Gulf coast the topography is well up with the triangulation, but 
the hydrography not so far advanced. 

The surveys on the Wes tern coast, though more detached, are not the less important, all 
the harbors, anchorages, and headlands being included, as may be seen by reference to the 
sketch already mentioned. 

In addition to other means employed for the determination of longitude, mention of which 
has been made from time to time in my annual reports, we have now added the prospect of 
the use of the telegraph line to the Pacific coast. Permission having been obtained for the 
object desired, arrangements are now making for employing the method which has been long 
i11 u;;e iu the survey, in fixing the longitude of a point on the Western coast. 

DIVISIONS OF THE REPORT. 

I. The introduction to the report gives, besides a general summary of progress and a 
synopsis of the progress made during the year, special remarks on subjects connected with the 
operations of the survey in field and office work. 

II. The second division of the report contains detailed descriptions of the work done in 
each locality, arranged in geographical order, the whole being subdivided into sections, of 
which six embrace the coast of the United States on the At1antic, three that on the Gulf of 
Mexico, and two the coast of the United States on the Pacific. A summary of the progress 
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made in drawing and engraving mapR and charts is given with each of the sections to which 
they belong. 

III. The Appendix contains, in addition to general lists of particulars relating to the 
progress of the survey, separate articles of scientific interest. For corn·enience in reference, 
the items are classified under separate heads, and the titles of all of them are given in a list 
as one of the indexes of the report. An abstract of the contents and an alphabetical index 
also accompany the report. 

PROGRESS DURING THE SURVEYING YEAR 1860-'Gl. 

The course of public events, while it has in some sections of the coast interrupted the 
plan laid out for completing their survey, has not, upon the whole, materially lessened the 
amount of work done during the present as compared with pre-,ious surveying years. Work 
which might have been somewhat longer deferred, without detriment to general interests, has 
fully replaced the ground tliat could not he occupied, and, as a result, the following abstract 
and the detailed report will show that the efficiency of the survey lias not been at all impaired, 
either in comparative progress or in its adaptation to the peculiar circumstances of the govern
ment. 

In Appendix No. 1 the localities in which the parties have worked are stated in geo
graphical order, and the progress sketches, showing the localities, are arranged in like manner, 
and combined with such local charts and sketches as it has been deemed expedient to issue 
with this report. For ease in reference, the numbers of the progress sketches are stated 
under the heads of sectious in the general st.atement of tl1e progress of the year which will 
now be given : 

SECTION I. Coast qf Maine, New Hampshire, JJ/asscwlws2tts, and Rhode Island.-(Sketches 
Nos. 1, 2, and 3.)-Tbe triangulation of Passamaquoddy bay betwc>en Deer island and Campo 
Bello has been executed, and that of Dyer's harbor, Goldsborough bay, and Prospect harbor 
(coast of Maine) completed. The triangulation of Penobscot bay has been extended northward 
to the vicinity of Belfast, and that of the coast eastward from the entrance of the Penobscot 
nearly to Mount Desert island. Mount Monadnoc, in New Hampshire, has Leen occupied as a 
primary station for connecting the two primary bases of this and the adjoining section by a 
direct course of triangles, and the magnetic element8 have been determined in its vicinity. 

The topography has been commenced on the islands of Passamaquoddy hay; that of 
Rockland harbor and of the western shore of Penobscot bay to South Tliomaston has been 
completed, including the shores of Owl's Head bay and Muscle Ridge channel. The tnpography 
of Woolwich peninsula has been extended from the shores of Back river westward nearlv to a 
junction with the survey of the Kennebec opposite to Bath. The detailed plane-table s~rvey 
of the shores of the Kennebec and Androscoggin rivers has been in progress above their jun~
t.ion; that of the eastern side of Harpswell Neck, and the shore line survey of Cmico bay 
hetween Freeport and Yarmouth, has been completed. The special topography required for 
the re-survey of Roston harbor has been in progress, and that of the shore of Cape Cod bav 
between Barnstable harbor and West Sandwich completed. The topography of tlie shores ~f 
Mount Hope bay has been continued, in connexion with the adjacent parts of the shore;; of 
Narragansett bay and Prudence island. 

The hydrography of the season has included the channel in Passamaquoddy bay between 
Deer island and Campo Bello ; that of the Kennebec river has been extended from Bath 
upwards through Merrymeeting bay to· Swan island ; and that of Casco bay has Leen nearly 
completed by soundings between the islands northward and eastward of Portland harbor, and 
~etween the harbor and Harpswell Neck. Special observations have been made on the currents 
in Boston harbor for ihe re-survey undertaken by the city of Boston. 'l'be hydrography of 
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Barnstalile harbor bas been executed, and current observations have been made in Cape Cod 
Lay. Asia Rip and Phelps's Bank have been further examined and developed, aud three small 
shoals found in their vicinity have been sounded out. 'l'he hydrography of Narragansett Lay 
has been extended between Canonicnt island and Rhode Island, and from thence northward to 
Mount Hope bay. Tidal and magnetic observations have been continued at Eastport, Me., 
and tidal observations at the Charlestown navy yard, Mass. 

The engraving of coast maps and charts, No. 12, Nantucket sound; No. 13, Buw;ard's bay 
and Vineyard sound; and of No. 14, from Point Judith to Block island, has been completed, 
and additions have been made to the progress sketch of the section. Progress has been made 
in the drawing and engraving of coast maps and chartt1, No. 8, .Atlantic coast from Seguin 
island to Kennebunkport; No. 9, from Cape Neddick to Cape Ann; No. 11, from Plymouth 
harbor to Hyannis harbor; and in the engraving· of general coast chart No. II, from Cape Ann 
to Gay Head; in that of preliminary sea-coast chart No. 3, C11pe Small Point, to Cape Cod; 
and on the chart of Portland harbor. The drawing has been continued and the engraving 
commcncerl of the charts of tho Shcopscot and Kennebec rivers ; and the drawing has been 
commenced of general sea-coast chart No. I, .Atlantic coast, Quoddy Head to Cape Cod; of 
coast map and chart No. 7, Muscongus brty to Portland ; and for a finished chart of Barnstable 
harbor. 

SECTION II. Oocist qf Connecticut, New York, New Jersey, Pennsylvania, and part of Dcla
'Ware.-(Sketch No. 7.)-Two primary stations have been occupied, viz: Bald hill and Box hill, 
in Connecticut, for directly connecting the primary base on Epping plains with that on Fire 
island. Magnetic observations were made at tho same stations. The triangulation of the 
Connecticut river bas been extended from its entrance upwards to Goodspeed' s lauding, and 
the revisio11 of the secondary work on the coast of New Jersey, from Sandy Hook tn Green 
island. The topography of the Hudson river has been extended during the season above 
Rhinebeck, and the shore line traced between Fort Montgomery and Fishkill landing and 
Newburg. The hydrography of the Hudson has been continued between Rhinebeck and 
Barrytown. Special hydrographic examinations have been made in New York harbor and off 
Barnegat and Cape May, and a line of soundings has been run north and south off the coast of 
New Jersey. The by<lrography of the channels of the Dfllaware river in the vicinity of Pea 
Patch island bas heen revi;;:ed for the use of the chief engineer of the army, and supplementary 
><oundingis have Leen made in the Delaware between the mouth of the Schuylkill and Richmond. 
The regular series of tidal ob;;ervations hais been continued in New York harbor. 

The drawing has been completed and tl1e engraving continued for the new edition of 
coast map and chart No. 21, New York bay and harbor; and the large manuscript map for the 
commissioners on harbor encroachments has been fiuished and delivered to the State authori
ties at Albany. The engraving of the sheet of the Hudson from the river entrance upward to 
Sing Sing, and the drawing of the adjoining upper sheet, reaching to Poughkeepsie, have beeu 
continued, and a new progress sketch of the section has been drawn and engraved. 

RECTION Ill. Coast of pm·t of Delaware, Maryland, and part of Virg-inia.-(8ketch No. 10. )
'rhe tri1rngulfltion of the Potomac river has been exteuded upwards from Blakistone island, 
completing the preliminary work to the viciuity of Swan Point. Minute topographical surveys 
have been made of the environs of Washington city and of the adjoining parts of the District 
of Columbia, of Montgomery county, Md., and of Fairfax county, Va. The shore line of the 
Potomac has been traced from Piney Point to Blakistoue island, and plane-table reconnaissances 
and soundings have been made at White Honse Point, Mathias Point, and Lower Cedar Point, 
in addition to a general hydrographic reconnaissance of the Potomac between Blakistone island 
and Georgetown, D. C. The series of tidal observations undertaken at the Washington navy 
yard ha1< been completed, and the continuous series at Old Point Comfort kept up regularly. 

Progress has been made in the drawing of coast maps and charts, No. 29, Atlantic coast 
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from Isle of Wight, Del., to Chincoteague inlet, Va., :rnd No. 30, from Chincoteague inlet to 
Great Machipongo inlet, Va.; also in the engraving of the following sheets of tlie Chesapeake 
series, viz: No. 32, from Magothy river to Hud:ion river, l\Id.; No. 3i, from the Potomac river 
to Pocomoke sound; No. 35, from Pocomoke sound to York river; No. 36, from York river to 
the entrance of Chesapeake bay; and 011 that of the sheet of Rappahannock river from Puu('h 
Howl to Occupacia creek. 'l'he drawing, lithographing, and engravi11g of the upper sheet of 
Patuxent river, from Point Judith to Nottingham; the drawing and engraving of the chart of 
St. Mary's river, Md.; and the engraving of the Rappahannock sheet from the 2·ivcr cntrnuce 
to Punch Bowl; of coast maps and charts, No. 31, Chesapeake bay from the Susquehanna to 
Mag·othy river; No. 33, Chesapeake bay from the Hudson to tho Potomac ri\·er, have Leen 
completed, as also the photographing and lithographing of the prnlimin<try chart of James 
river, and the drawing and lithographing of the preliminary chart of the Potomac river. 
Additions have been made to the progress sketch of the section, and the dra"·ing for a fini,;Led 
chart of the Patuxent river has been commenced. 

SECTION IV. Coast <:ff part ef Virginia, and part qf North Caro1'ina.-(Sketch No. 11.)-Snp
plementary topography for completing the large chart of AlbernarJe Round }urn been executed 
on Roanoke island, on Durant's island, and at the mouths of the Chowan, Cushai, and H0anoke 
rivers. Soundings have been made on a line off the coast of :Maryland and Virginia, aud a 
special examination made in the vicinity of an alleged shoal off the "False cape," southward 
of Cape Henry. Hydrographic reconnaissances have been made of the inlet;; leading into 
Pamplico sound, and a thorough resurvey of the approacheF< and channel of Hatteras inlet. 

The drawing and engraving of additions to the two sheets of Albemarle sound (coast maps 
and charts Nos. 40 and 41) have been executed, and the drawing of a preliminary chart of the 
coast of North Carolina, from Oregon inlet to Ocracoke i11let, has been lithographed in the 
office. The engraving of the sketch of North Landing river (Currituck sound) has been com
pleted, and additions have been made to the progress sketch of the section. 

SECTION V. Ooast ef part ef North Carolina, and roast qf South Carolina and Georgia.
(SlLctch No. 13. )-The main triangulation between Port Royal sound and Savannah ri,·er Las 
been continued, and the secondary triangulation of the coast of Georgia completed, by a serie8 
of stations, which include the Inland passage behind Cumberland island. The detailed topog
raphy of Port Royal sound has been resumed, and is now in progress on its northern side, on 
the sea islands and water passages between them. 'l'he hydrography of that sound, and of t.he 
rivers passing into it, is also in progress. Tbe regular series of tidal observations at the 
Charleston custom-house, S. C., was continued until the close of .April of the present year. 

The drawing has been completed, and the engraving, in preliminary form, of the clinrt 
of Ossabaw sound. Additions have been made to the drawing of the preliminary chart of 
Savannah river, and the engraving of that chart bas been continued, the drawing of the 
hydrography of the rivers comprising the inland passage from St. Helena sound to Beaufort 
river, and additions to the chart of Port Royal and Broad river have been completed. The 
engraving of preliminary sea-coast chart No. 14, from Cape Romain, S. C., to Tybee, Ga., has 
been completed as far as material allows, and the drawing· continued. Additions have been 
made to the progress sketch of the section, and to plates of charts previously engraved. The 
drawing of general coast charts No. VI, Ocracoke inlet, N. C., to Charleston, 8. C.; No. \'lJ, 
Winyah bay, S. C., to St. John's river, Fla.; of coast maps and charts No. 53, Rattlesuake 
shoals to St. Helena sound, S. C.; No. 54, Fripp's inlet, S. C., to Ossabaw sound, Ga.; aud 
the engraving of the preliminary charts of Sapelo sound and St. Simon's sound, Brunswick 
harbor, and Turtle river, have been continued. 

SECTION VI. Ooast, keys, and reefs ef Plor£da.-(Sketches Nos. 14 and 15.)-The triaugula
tion of the eastern coast of Florida has been made continuous from Fernandina harbor to the 
completed survey of the St. John's river; that of Indian river has beeu extemled northward 
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to the Narrows from Willis' s bay, and that of the inside keys of Florida from Pie key to Deep 
Point, in connexion with stations on the main land to the southward and westward of Barnes's 
sound ; and that of Charlotte harbor has included the passage leading from Punta Rasa, between 
Pine island and the main. Tho topography of the eastern coast of Florida has been completed 
between St. John's river and St. Augustine harbor by a survey, which includes the courses of 
the North and Guano rivers. The plane-table survey of Indian River inlet, within the trian
gulation of last season, has been executed, and additional topography done on the keyR of 
Barnes' s sound. The topography of the dependencies of Charlotte harbor has been nearly 
completed. Tidal observations were continued at Fort Clinch (Fernandina, Fla.) until April, 
and at the Tortugas until lfay. 

The drawing of coast map and chart No. 68, from Key Biscayne to Carysfort reef, has been 
completed, and additions have been made to the progress sketch of the sectjon. Progress has 
been made in the drawing and engraving of general coast chart No. X, Florida reef, from Key 
Biscayne to Marquesas key; in the engraving of coast map and chart No. 71, from Newfound 
Harbor key to Boca Grande key; of St. Augustine harbor; and in the drawing of coast map and 
chart No. 58, from Rt. Andrew's Round, Ga., to St . .John's river, Fla. 

SECTION VII. Part of the western coast of the Florida peninsu"la, and coast ef West Florida.
(Sketch No. 16. )-The longitude of Pensacola haB been determined by telegraph, in connexion 
-with Mobile, and observations made at the firRt-named city for latitude, azimuth, and the mag
netic elements. The triangulation of the western coast of the peninRula below Cedar Keys 
haB advanced from Bayport southward to the entrance of Tampa bay, and now includes St . 
• Joseph's bay (south) and Clearwater harbor. Progress has been made by opening lines and 
setting signals for the triangulation of St. Joseph's bay, (north,) mid for connecting the imrveys 
of St. George's sound and St. Andrew's bay. Additional statiom have been occupied, and the 
triangulation of Blackwater bay has been extended from Escribano point to Bagdad. 'l'he 
topography of the western coast of Florida peninsula has been completed in the vicinity and 
including the town of Bayport, making the plane-table survey continuous between it and Cedar 
Keys. 

Progress has been made in the drawing of coast map and chart No. 81, Gulf coast from 
ChasRahowitzka river, Fla., to Cedar Keys, and in the engraving of important additiong to the 
chart of the western part of St. George's sound. The drawing and engraving of tho preliminary 
chart of Cedar Keys, (new edition;) of Escambia and Santa Maria de Galvaez bays, (in prelimi
nary form;) and the drawing of Apalachicola bay, have been completed, and additions have 
been made to the progress tlketch of the section. 

SECTION VIII. Coast ef Alabama, Mississippi, and part ef Loui8iana.-(Sketch No. 18.)
Progress has been made in determining points by triangulation for the plane-table survey of 
the Southwest rass, (Mississippi delta.) Tidal observations were continued until April at 
Great Point Clear, (Mobile bay,) and also at Isle Derniere. A series commenced at the Missis
sippi delta ·was continued until February. 

The drawing and engraving of the preliminary chart of Passe a Loutre, (Mississippi delta,) 
and the engraving of coast map and chart No. 92, Gulf coast from Round island to Grand island, 
have been completed. The drawing has been continued on coast map and chart No. 93, Lake 
Borgne to Lake Pontchartrain ; and additions have been made to the plates of lines of deep
sea soundings in the Gulf of Mexico, and progress sketch of the section. 

SECTION IX. OoWJt ef part of Louisiana and coast qf Tex!Y3.-(Sketcl; No. 19.)-The trian
gulation of the coast of Texas has been extended from Stevenson's Point northward and east
ward to the High islands, including the intervening bayous. Supplementary topography has 
heou executed completing the detailed surveys of the shores of St. Charles, Copano, and 
Aransas bays. Tidal observations were continued at Calcasieu, La., nntil May, when the 
instruments were seized by unauthorized persons and the observer arrested. 
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The drawing and engraving of coast map and chart No. 107, Gulf coast from Oyster bay 
to Matagorda bay; the engraving of coast map and chart Xo. 106, Galveston bay to Oyster 
bay; and the drawing of coast map and chart No. 108, Matagorda and Lavaca ba}'S, and of 
general coast chart No. XVI, Galveston bay to the Rio Grande, have Leen continued. 
Additions to the progress sketch of the section have been made. 

SECTION X. Cuast of Culifornia.-(Sketcl,ei; Nos. 20 and 21.)-The triangulation required 
for connecting the Santa Barbara islands with stations on the main coast of California has been 

in progress. The topography from Point Piedras southward, including the shores of Half Moon 
bay, has been commenced, to make the plane-table survey complete between San Francisco 
entrance and the southern part of Monterey bay. The plane-table surYey of the coast of 
California has been extended northward of Point Reyes to embrace the shores of 'l'omales bay, 
and the hydrography of that bay and its approaches bas been completed. Tidal observations 
have been kept up at San Diego and San Francisco, with self-registering tide gauges. 

The drawing has been completed, and the engraving, in- preliminary form, of the chart of 
Drake's bay ; the drawing of the map of Kapa creek, and that of the chart of the approaches 
to San Francisco bay, has been completed; and the engraving has been continued on the chart 
of San Pablo bay. Additions have been made to the progress sketches of the section, and to 
plates of charts previously engraved. 

SECTION XL Coast of Oregon and that ctf Washington Territory.-(Sketch ~"!\~o. 24.)-The 
triangulation of the greater part of Coose bay, Oregon, has been completed, and connected with 
a preliminary base measured this season; the topography of that bay is well advanced, and the 
hydrography is now in progress. Observations have Leen made at, Coose bay and at Gray's 
harbor, W. T., for latitude and azimuth. The preliminary base at Gray's harbor has been 
remea!'ured and marked, and the topography of the shores of the harbor completed. 

The drawing has been completed and the engraving commenced of the chart of Coquille 
river, Oregon, and additions have been made to the progress sketch of the section. 

MAP.3 AND CHARTS. 

In the divisions of the Coast Survey office immediately concerned in the preparation and 
ifoitribution of maps and charts more tban the usual force has been employed, to meet the 
increased demand for information in regard to the coast and barbor8 of tho United States. 
This has not been limited merely to points which have recently become the sites of actual 
warfare. The inquiry has been general, and has been promptly met as to the exigencies of 
the military and naval departments and defensive purposes of the seaboard States, but not with 
reference to the numerous calls arising from the intere8t felt by intelligent men ::.t large for 
precise geographical information. Aside from its questionable expediency in a time like this, 
such a course presents difficulties in discriminating in all cases those to whom the annual 
reports and maps and charts might with propriety be distributed as heretofore. No pains 
have been spared in securing this result within limits qf entire safety to national interests, the 
cases of applicants who were not well known having been referred to the representative of the 
congressional district from which the application had been mailed. 

In order to meet the call for charts from the Naval Observatory to supply national vessels, 
two lithographic presses have been set up in the Coast Survey office, and an aggregate of more 
than two thousand copies of maps and charts printed from them. 

The entire number of separate charts and sketches now completed, including, as Y.rell as 
those that are engraved, the lithographs referred to, is three hundred and twenty-eight, 
exclusive of seventeen plates of progress sketches. 

Seventy-nine sheets have been worked on in the Drawing Division witliin the past year. 
Of this number, three are finished charts, twenty-one finished maps and charts, nineteen are 
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sketcl1e81 and twenty maps and sketches drnwn for lithographic transfor. Fifty-eight sheets 
have been completed, and twenty-one are in progress. Of thmie completed, seven arc finished 
mapR, and the ot]1ers prelimimtry charts and sketches. 

In the Engraving Division nine first class maps and new editions of two have been com
pleted during the ymLr, and twenty are in progress. 

Eight plates of second class charts and sketches and six diagrams have been engraved, and 
six are still in progress, and various additions and corrections to five plates previously issued 
liave been engraved. 

This gives a total of twenty-three completed and twenty-six in progress, or of forty-nine 
engraved or engraving within the year. 

Twenty separate maps and sketches have been made and printed by the lithographic pro
cess at the office. 

The following list contains the titles of charts and sketches which accompany this report. 
They are arranged geographically, and for convenience are numbered, the progress sketches 
and some of the charts being referred to under the several sections in the body of the report 
by corresponding numbers : 

1.-A. Progress sketch, Section I, (primary triangulation.) 
2.-A. bis. Progress skotch, Section I, northern part, (secondary triangulation, topography, 

and hydrography.) 
3.-A. bis. Progress sket,ch, Section I, southern part, (secondary triangulation, topography, 

and hydrography.) 
4.- Kennebec river, Me. 
5.- Barnstable harbor, :Mass. 
6.- Mount Hope bay, R. I. 
7 .-B. Progress sketch, Section 11. 
8.- N cw York bay and harbor, (new edition.) 
9.- Hudson river, from Hflverstraw to Poughkeepsie. 

10.-C. Progress sketch, Section III. 
11.-D. Progress sketch, Section IV. 
12.- North Landing river, (head of Currituck sound, Va.) 
13.-E. Progress sketch, Section Y. 
14.-F. Progress sketch, Section VI, (Florida peninsula .. ) 
15.-1!~. bis. Progress sketch, Section VI, (Florida reefa and keys.) 
16.-G. Progress sketch, Section VII. 
17.- Cedar Keys, (new edition.) 
18.-ll. Progress sketcl1, Section VIII. 
19.-I. Progress sketch, Section IX. 
20.-J. Progress sketch, Section X, (Pacific coast, from San Diego to San Luis Obispo.) 
21.-J. bis. Progress sketch, Section X, (Pacific coast, from San Luis Obispo to Bodega head.) 
22.- Petaluma and Napa creeks, (San Pablo hay, Cal.) 
23. - Toma1cs bay, Cal. 
24.-K. Progress sketch, Section XI. 
25.- Coquille River entrance, Oregon. 
2G.- Koose bay, Oregon. 
27.- Washington sound, W. T., (new edition.) 
28.- General progress sketch, Atlantic, Gulf, and Western coast. 
2~1.- Diagram illustrating phenomena of the solar eclipse of July, 1860. 
30.- Charts of isogonic liues for the coast of Virginia, North Carolina, South Carolina, 

Georgia, and for the Gulf of Mexico. 
31.- Diagrams illustrating the results of experiments on the expansion of drawing paper. 
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ESTIMATES FOR THE FISCAL YEAR 1862-'o:l. 

The estimates for the next fiscal year are but Ii ttlo more than one-half of tho~<.' of tho 
present year. Tlrny will e1ml1le us to continue the regular work of the surYey wl1erever our 
parties can move freely, to continue the working up of the information in regard to the coaRt 
already collected, and important to the government and itt; oJticers, civil, riaYal, and military, 
to collect new information indispensable to the movements of our fleets, and to prel'erve the 
essential organization of the survey, 1vhich has shown it.Relf RO varionsly u><efnf hot Ii in the past 
and present. 

During the past year I have kept steadily in view the directions approved hy tho depart
ment, as far as circumstances permitted, and have been generally successful in their exec-ution, 
as my detailed report will show. I was aware that, under auy circumstances, the information 
to be gathered must be of great value, and, with a proper flexibility in the conduct of the field 
and office work, might be immediately available to the country. These details belong to my 
annual report. 

The survey was, as usual, in progress in every seaboard State and Territory of the United 
States, either in work in the field, or afloat, or in the office, pressing forward to completion 
according to a determined plan, which would have finished it on the Atlantic aIJd Gulf coast in 
some eight years. In K ovemher, the exigencies of the treasury prevented the regular supply 
of funds for the southern parties, and in some cases their organization, until the development 
of the re hellion showed that the property of the survey was not safi,! in certain of the States. 
Two of our vessels were seized in Charleston harbor, and directions were necessarily given to 
the assistants in the survey to leave their several localities of work >vhenever they were mo
lested in its execution, or the property of the government was in jeopardy. These instructions 
were well carried out, the assistants waiting until the necessity for removal was apparent. 
Insignificant losses of property ouly were sustained, e:xcept in the case of a vessel seized i11 Arau
sas harbor, Texas, having put in there from uuseaworthinei;s. The survey bas thus made con
siderable progress on the southern coast, notwithsta11ding the untoward circumstan'-'es of the 
time. During the spring and summer the parties were removed to the northern sections, and 
worked there in full force, and with full means, so that this part of the survey has advanced 
more than in its usual proportion. The call for tbe services of the officers of the army and 
navy being imperious, the operations generally have been executed by the civilians. Tlte advan
tages of the organization of tlie work, which have often been stated, were never so fully dis
played as in this exigency. The regular work was carried on systematically, though upon a 
reduced scale. The navy found on its roll, officers who had a knowledge of the harbors and 
coasts from service on the survey. To the army list were returned officers skilled in recon
naissance, and in the other various operations of the survey, and familiar with the coast and 
its shore-lines. The vessels of the survey, both steam and sail vessels, were ready in the 
emergency for the revenue and naval services, and were ·freely yielded to their use. 

'fhe material in the Coast Survey office was rapidly put in the shape of hydrographic 
notes, and by lithographic aud photographic processes the unpublished maps and charts, and 
memoirs of the coast, were placed at the disj)Osal of the departments of the government, 
and of the officers engaged in consultations in regard to or in the execution of operations along 
the coast. The calls for copies of charts of harbors and of the coast of the United States from 
the active chief of the hydrographic office, to distribute to the vessels of our navy, liarn been 
numeromi, and have taxed greatly the resources of the office. 

In the five months preceding the first of November, some six thousand copies of maps and 
charts have been supplied to the hydrographic office for the use of the navy. Copies of me· 
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moirs and accompanying charts have been furnished to government officers. I shall in my 
annual rnport c::ill your attention to the expressions l>y the highest authorities of the several 
services to the great importance of tlrn information furniRhed by the Coast Survey. The direc
tion of its usefulnel's has berm modified l1y circurnstancmi, but its extent has been rather 
increased than diminit-Jhed. 

The topographical surveys macle by the a,;sistants of the Coast Survey, in co-operation 
with the accomplished officers of topographical engineers, have supplied rapidly, maps essential 
to tl1e operations of the army. Especially has this been the case in the neighborhood of the 
capital, where tho immediate completion of the map of the District of Columbia, and of its 
approaches, 'vas called for by the military authorities, and executed by authority of the Secre
tary of the Treasury, under the joint direction and at the joint cost of tiie Coast Survey and 
of the military authorities. 

The A.tlantic coast triangulation is now complete, with an interval of' i;ome sixty miles, 
from Pm;samaquoddy, in Maine, to M:atanzas inlet, south of St. Augustine, Florida. The gap 
between Cumberland sound, Georgia, and the St. .John's river, Florida, was filled up last 
season. The line of coast thus triangulated, measured in the most general way, is not less 
than L 590 miles. The extension of the surveys in Florida, of the Florida reefs and keys and 
coast, Louisiana, and Texas, and in the Gulf generally, will be stated in detail in my annual 
report. The hydrograpby, and perhaps other portions of the work, may be readily extended
filling up pre-sent deficiencies-by vessels of the Coast Survey accompanying the fleets. The 
advantage of a regular ESystem by \vhich efforts shall be directed to completing the charts on 
the coast will be readily appreciated. I have introduced into the estimates such amounts as 
may be usefully and economically employed for these objects, and am prepared to submit to 
you the strongest evidence of their importance and practicability, should there be any doubt 
in relation to them. 

The progress on the Pacific eoa;;t has been satisfactory, embracing an extension of the 
nsual work in California, Oregon, and Washington Territory. The diminution of the appro
priation, and the changes in the officers serving there, have made certain abatements from the 
progrei:ls of previous years, which it will be my duty to state in my annual report, not
withstanding which, the progress has been, as above stated, satisfactory. The Secretary of 
the Navy has consented to the detail of an experienced and enterprising officer for the hydrog
raphy on the Pacific coast, to replace the able officer formerly engaged there, a great boon to 
the survey, 1Yhen the necessity for the exercise of every resource in this important and exten
sive field is considered. 

The completion of the telegraph line between San Francisco and Washington will afford 
us the most admirable and simple means of determiniug the difference of longitude between 
these points, with an accuracy much beyond that attainable by any other known method. The 
intelligent president of the line \vill give us every facility for this purpose. In this connexion 
I may mention that the observations of the Pleiades occultations are yielding, under Pro
fessor Peirce's computations, the most promising results for longitude between America and 
Europe. 

The estimates include, as urnal, separate items for the Atlantic and Gulf coast, Florida 
reefs, and Western coast, but they do not suppose the usual facilities from the War and Navy 
Departments by the detail of officers, except to the very limited extent of the present detail. 
The civil organization is taken at its present numbers, reduced by voluntary military service, 
and by other reductions which will be made to the very point where efficiency would be 
impaired, in the confident expectation that this endeavor to meet the circumstances of the 
eountry will be appreciated, and that further reductions, which would certainly impair the 
value of the work,- will not be made. 
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In 1856-'57 the appropriation for the Coast Survey was $535, 000 ; in U:58 'GH, $452, 800; 
the exigencies of the treasur)~ in 1860-' 61 caused a reduction to $402, 800. The estimates now 
presented are for $2~l9, 000, or less by *'103. 800 than the appropriation of hist year. The 
reduction is twent:r-four per cent. of the amount then appropriatecl, and thirty-four per ecnt. 
of the amount now estimated. 

It will enable us to keep the office up to the necef'sary point of efficiency for commn11i
cating information, indispensable to the goYermnent, aud to continue the field-work and surveys 

afloat, at the desirable points of progress. 

ESTIMATES IN DETAIL. 

For general expenses of all the sections,* namely, rent, fuel, materials for draw
ing, engraving, and printing, aud ruling form,.;, biuding, tnrnsportatiou of instru
ments, maps and charts, for miscellaneous ofiice expenses, aud for tlie purchase 
of new instruments, books, maps, and charts .. - . - .. - ................... - . 

SECTIO~ I. Coast qf ~!JJaine, New Hampsliire, ]Jfas."Sacltusetts, and Rlwd.e hlancl. FJELD· 

WORK.-'1
1
0 continue the primary triangulation in tl1is section, aud to make t!tc 

astronomical and magnetic observations connected ,yith it; to continue the tri
angulation of Passamaquoddy bay, to extend the i::econdary trian.c:ulation from 
Penobscot bay and the Fox islands along the coast towards .Mount Desert, from 
Englishman's bay, eastward, and up the Pcnol1scot river; to continue the topog
raphy of Passamaquoddy bay and Eastport harbor, JJic.,.- to commence tliat of 
Golcl8l1orougli hm·bor, JJic.; to continue that of the approaches to Penobscot liay, 
and of Rockland, Rockport, and Camden l1adJors, ;Ve.; to continue that of the 
Kenne/Jee and Slieepscvl rii.·crs, lJie., and to conned tbe 11;ut·n·ys; to complete 
that of Cape Oorl bay, JJJa8s,; to continue tliat of Bristol _;Yeck and tl1e islands 
and main of Narmgansett bay in R. I. and JJioss.; to c-ontinue tbe in and off 
shore hydrography of the coast of l\Iaine, including Passamnquoddy, -~I1wrn11]1t8, 
and Penobi>cot bays, and the ledges off the coast ; to continue the tidal and mag
netic oh;wrvationR at L'a.stporf and Portland, nnd to make tidal ol1servations in 
connexion with the hydrogra.phy: OFFICE-WOUK.-To make the computations re
quired by the field-work; to commence the drawing of Damar£.~cotfa enfrancc, 
JJfe_; Rockland haTllor, ~~Ie.,.- Eustporl liarl1or, .Llfe.; Bri.~lol lmrl1or and approaches, 
R. L,- Mount Hupe bay and part qf Narragansett ba.y, Il. I.; to continue that of 
general coast chart No. I., Quoddy Jiead, J.1Ie., to Cape Cod, .Jiass. ,.- coaRt map 
and chart No. 8, Seguin island to I{ennebunkport, .... ~Ie .. : coast map and chart 
No. 7, JJiuscongus bay to Portland, Me.,- eq;tst map and chart No. 9, Kennebunk
port, Me., to Cape Ann, lJiass.; coast map and chart No. 11, Pl!Jmouth to Hyannis, 
Mass.,- to complete the Sheepscot and Kenneliec rivers, 11Ie., Barn.~table harbor, 
Mass.; general coast chart No. II, Cape Ann to Gay Bead; to commence the 
engraving of preliminary sea-coast chart No. 2, L~le au Haut to Cape Elizabeth, 
Me., Barnstahle harbor, Mass.; coast map and chart No. 7, 11Iuscongu.s bay to 
Portland, Me.; coast map and chart No. 10, Ipswich fo Green harbor, JJ[ass.; to 
continue that of coast map and chart No. 8, Seguin island to Kennelmn!.7iort, JJie.,
coast map and chart No. 9, Kennebun!.7JOrt to Cape Ann, Mass.; coast map and 
chart No. 11, Plymouth to Hyaml'is, JJlass.; to complete Slteepscot an cl J[ennc&:c 
rivers, Me.; general chart No. lI, Oape. Ann to Gay 1-Ieml, JJlas.s._; prnlirni1wry 
sea-coast chart No. 3, Cape Small point to Cape Cod, 11Iass., and Portlalid l1ad1(n·, 

Me., will require •.. · .• · • • • • · · · · · • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

0 Viz: of all included in this item, inclusive of sections I to IX, and exclusive of section VI. 

:1:19.000 

Gl,000 
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SECTION II. Coast of Connecticut, New rm·k, New Jel'sey, Pennsylvania, and part qf 
Ddwrare. FrnLD-WOUK.-To continue the 1riaugnlation of the rivers of Con
necticut and the verification of triangulation on the sea-comit of New Jersey; to 
commence the topography of the shores of Connecticut river; to continue that 
of tho Hudson; to commence that of the sea-coast of ..!..Ven· Jersey, (verifica
tion;) to continue the hydrography of the If1tdson r·iver and tlie verifications off 
the coast of 1'{ew Jersey; to continue the tidal observations in the section : 
0F>'ICE-WOilK.-To make the requisite computations; to commence the draw
ing of Hudson river Ko. 3, Poughkeepsie to uear Hudson j to continue Hudson 
river No. 2, Sinu S·i11g to PouglikecjJsie; to complete coast map and chart No. 
:21, J.lew York bay and harbor, Hudson river :No. 1, from tho entrance to Sing 
Siug; to comlllence tlw eugraviug of Hudson river No. 2, Sing Sing to Pough
keepsie; to continue that of coast map and chart No. 21, 1'lew York bay and 
harbor; to complete Hudson river No. 1, from the entrance to Sing Sing; and 
coast map and chart No. 25, Delaware bay and river, (new survey,) will require 

SECTION III. Coa8t ql pa1't qf Delaware and that qf JJiaryland, and part qf Virginia. 
Fn:LIJ·WORK.-To continue the astronomical and magnetic observations required 
iu tLc section; to examine and preserve the more important triangulation iSta
tions ; to cou tinue, if practicable, the survey of the Potomac to replace tlie 
reconnaissance map; to complete the surveys of the District qf Culurnbia and 
appruadws, and, if practicable, of James river aud the lower part of Cltesapealce 
bay; and to continue the off-shore hydrogrnphy of the section : OFPICE
WOHK.-To make tl1e reductions and computationH required; to commence tlie 
dn.1wing of Potornac river, JJid., (upper sheet;) Potomac river, .Md., (lower 
sheet ;) to continue that of coaHt map ancl chart No. 30 bis, between Great J.tfa
cliipongo inlet and Cape IIem·y; coast map and chart No. 30, Chincoteague inlet 
to Great J.lfachipongo tnlet, Va.; coa~t map and chart No. 36, Che,mpeake bay, 
York river, to entrance qf bau, Va.; gene.ral com;t chart No. IV, Cape JJiay to 
Currituck, Va.; to complete coast map and chart No. 35, C1wM1peake bay, Poco
moke sound, to York rii:er, Va.; Patuxent river, Md., (lower sheet;) coast map 
and chart No. 29, between Green rim inl.et and Little JJ1achipongo in7et, Va.; to 
c01umence tlie engraving of Potomac river, JJfd., (nppRr sheet;) Potomac river, 
JJfd., (lowor sheet ;) general coast chart No. IV, Cape JJiay to Currituck, Va.,
to continue that of coast map and chart No. 3G, C!tesapeakt: bay, York ri1Jer, to 
entmnce of bay, Va.; coast map and chart No. 29, between Green rive1· inlet and 
Litile JJfacliipongo frilet, Va.; to comple1e coast map ano chart No. 35, Clze.sapeake 
bay, Pocomolce smmd to YorJ., river, Va.; co!ist map and chart No. 32, Clwsa-
1ieake ba.y, .!Jlagothy river to Hudson, Va.; and coast map and chart No. 34, Cliesa· 
peake bay, Potornac river to Pocornoke sound, Va., will require .. - ........... . 

SECTION IV. Coast qf part of Virgini'.a and of part qf North Carolina. FJELD-WORK.
To complete, if practicable, the primary triangulation of Pamplico 801tnd, and 
the seco11<lnry triangulation cotmected with it; to make the necessary magnetic 
ul1,;ervations; to complete the topography of the outer shore of North Carolina 
sout!t ef Hattera8, lo Cure sound; to continue the in and off shore work of the 
sea-coast of North Carolina, and of the soun<ls, and the observations of tides and 
currents, and of the aulf Stream: 0PFICE-WORK.-To make computations from 
the field data; to comlllence the drawing of coast map and chart No. 38, Payne's 
Hill, Va., to Bodies Island Ligld, N. C. j to continue that of general coast chart 
No. V, Currituck sound to Cape Fear, N. O.; general coast chart No. YI, Ocra
coke to Cltarlesion, S. C.; coai;t map and chart No. 37, Cape Henry to Currituck 

$17,500 

13,500 
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sound, N. C.; to commence the engraving of coast map and elm rt No. 46, 
Cape Lookout to Bogue inlet; general coast chart No. V, Currituck sound to 
Cape Feal', l.7• O.; coast map and chart No. 37, Cape Henry to Currituck: sound. 
N. C.; and coast map and chart No. 48, Barren iul.ct to Locku,ood' s Folly inlet, 
N. C., will require · · ·. · · · •. · ·. · · ·. · • ·. · · ·. · ·. · · • · .. · .. · · ... ·. · · ·. ·. ·. $15,000 

SECTION V. Coast qf part ef North Carolina and that qf South Carolina and Georgia. 
FrnLD·WORK.-To execute such work of triangulation, topography, and hydrog· 
raphy as may be practicable in the section, filling up the places not :n't 
embraced in the survep;: OFFJCE-WORK.-To coutinue the computations from 
field records; to commence the draffing of coast map and chart No. 56, Sapelo 
Bound to St. Simon's sound, Ga .. TVassaw sound, Ga., Doboy sound, Ga., Sf. 
Catharine's sound, Ga.; to continue that of coast map and r,hart No. 53, 
between Stano i'.nkt and Fripp' s inkt, S. C. ; coast map and chart No. 54, 
Fripp' s inlet, S. G., to 0Bsabaw sound, Ga.; general coast chart No. YII, 
TVinyah bay, S. 0., to St. John's river, Fla.; to complete Savannah river, Ga.; 
to commence the engraving of coast map and chart No. 53, Stono inlet and 
Fripp's inlet, 8. O.; coast map and chart No. 54, Fripp's inlet to Ossal1aw 
sound, Ga., Coo&iw river, S. 0., TVassaw sound, Ga., Doboy sound, Ga., St. Ca-
tliarine' s sound, Ga.; and to complete lines of deep-sea soundings will require lG, 000 

SECTION VI. Coast, keys, and reefs of Flon·da. (See estimates of appropriation for 
those special objects.) 

SECTIONS VII, VIII, a11d IX. Part of the western coast c!f Florida, northern coast of 
Florida, cvastsof Alabama; JJlissi.~sippi, Louisiana, aud Texa.s. FIELD-WORK.-To 
continue sm;L portions of triangulution, topography, and iu and off shore hydrog
rapl1y as may be practicable in filling up the portions unsurveyed of these 
coasts, (contemplates the employrneut of iwo steamer;; and two sailing vessel;.::) 
OFFICE-WORK.-To make computations; to continue the drawing of coast map 
and chart No. 84, Ocilla river to Crooked river, Pla.; coa;;t map and chart ~o. 
85, St. George's sound, (eastern part ;) coast map and chart No. 88, Clwciaw
hatch.ec bay to Pensacola bay, Fla.; general coast chart No. XIII, TVacca.ssas.m 
river to Uhocfawhatchee river, Fla.; to commence J.lobile bay. upper part, (re
survey;) coast map and chart No. 96, Delta qf the 1Jlississipp1:, La.; to continue 
general coast chart No. XIV, Clwcfawliatc!tec ri1xr to the 11Hs8issippi ddta., La.; 
to commence CurpuB Christi bay, Texa8 ,: coast map anrl cliart No. 1 OB, JJirda

gorda. bay to .Aransas pass, Texas; coast map and chart No. 110; to continuu 
general coast chart No. XVI, Galveston. to the Rio Gra,ndc, Texns; to commence 
the engraving of coast map und chart No. 81, Ohassalwwit;.l.:a river to Cedar 
Keys, Fla.; to complete lines of deep-sea soundings, Guff ef Mexico; to com
mence Mobile bay, upper part, (resurvey;) coast map and chart No. 93, Lake 
Borgne to Lake Pontchartrain, La.; coast map and. chart No. 100, Point au Fer 
to Marsh island, La., CorpuB Christi bay, TcxoB; general coast chart No. XYI, 
Galveston to the Rio Grande, Texa-s; to continue coa,;t. map and chart Nu. 108, 
Matagorda and Lavaca bays, Texas; coast map and chart No. 107, Oyster bay 
to Matagorda bay, Texas; and to complete coast map and chart No. 106, Gal-
veston bay to Oyster bay, Texas, will require. . . . . . . . . . . . . . . . . • • • . . . . . . . . . . 36, 000 

Total for the Atlantic coast and Gulf of Mexico • . . . . . . . . . . . . • . . . . . . . . 17 8, 000 
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The estimates for the Florida coast, keys, and reefs, and for the western coast of the 
Unifod States, are intended to provide for the following progress: 

SECTION VI. Coa"~f, l.'.eys, amd relfl~ of Florida. FIELD-WORK.-To continue, if prac
ticable, the surveys of the eastern coast of the peninsula from the present 
limits ; to complete the triangulation and topography of the southern keys and 
coast of the peninsula from Oard' s smmd to the work at Cape Sable; to com· 
plete the hydrography of the reefs, and to run off-shore lines from the reef and 
coast of the section; to continue the magnetic observations at Key rVest and 
the tidal observations at the Tortugas: OFFICE-WORK.-To compute results 
from field records; to commence the drawing of com;t map and chart No. 59, St. 
John's river to Sl. Augustine, Fla.; coast map and chart No. 73, the Tortu gas, 
Fla.; topography of Charlotte harbor, Fla.; to continue com;t map and chart 
No. 58, St . .Andrew's sound, Ga., to St. John's river, Fla.; to commence the 
engraving of coast map and chart )fo. 73, the Tortugas, Fla.; topography of 
Charlotte harbor, Fla.,- coast map and chart No. 69, Garden l.:ey to Lower 
Mrdncumbe k:ey, Fla.; comit map and chart No. 70, Long key to Big Pine key, 
Fla.; to continue general coast chart No. X, Florida rc~fs and lccys, KCJ/ 
Biscayne to JJfarquesas keys; and to complete coast map and chart No. 71, New

found Harbor key tu Boca Grande lcey, will require · · · · · · · · ·. · · · · · · · · · · · • · · 
SECTION X. Cua.sf ef California. FrELD-WORK.-To continue the triangulation from 

the Santa Barbara baae northward and westward towards Point Conception, and 
to complete that of the islands off Santa Barbara channel; to continue the 
triangulation from Bodega northward; to make astronomical and magnetic 
ob,;ervations in connexion with the triangulation; to continue the topography 
in connexion with the Santa Barbara and San Franci8cO triangulations; to 
complete that between San Franci'.sco and :Monterey, and to extend that north 
from Bodeya; to continue the hydrography off and in shore along the coast 
from the previous limits ; to continue the tidal observations at San Diego and 
San F1·mwi8cu: 0FFICE-WORK.-To continue the computations and reductions 
of the field-work ; to commence the drawing of Tomales liety, Cal., soundings 
off Ifumb"ldt bay, Cal.; to continue that north of San Frcincisco entrance, 
including Dral.:c' s bay, Cal.; to complete Santa Ont?. island, Cal., Petaluma 
creek, Cal., ]lfopa creek, Cal.; to commence the engraving of Tamales bay, Gal., 
sou11dings off Humboldt bay, Gal., Petaluma and Napft creelcs, Gal., Santa Cruz 
i'3land, Cal. ; to complete San Pablo bay, Cal. Also for the operations in-

SECTION XI. Coa~t Q( Oregon and that ef Washington Territory. FIELD-WORK.-To 
continue the triangulations of Washington sound, and of the Gulf qf Georgia, 
and of Puget's sound, and Hood's canal, and the topography and hydrography 
connected. with them ; to complete the hydrography of the harbors of the 
coast ; to continue the magnetic and tidal observations required in the section : 
0FFTCE-WORK.-To compute results; to commence the drawing of San Juan 
island, Koos bay, Oregon; Gray's harbor, W. T., soundings off Cape Blanco, 
Oregon, soundingB off Port 01ford, Oregon; to continue that of Washington 
sound, 1J". T.; to commence the engraving of San Juan island, Koos bay, Ore· 
gon, Grny' s harbor, W T., soundings off G_ape Blanco, Oregon, soundings off 
Port 01j'urcl, Oregon; to continue that of Washington sound, W. T., and the 
section sketches, will require · - · · · - · · · · · · .... · · · .. · · · . · ..... · .. · ...... . 

$11,000 

100,000 
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The other items of appropriation asked are small ; the items for the line across the Florida 
peninsula, for fuel and quarters of army officers, and for the pay of engineers, being omitted, 
for reason;; already stated. Those items called for are : 

For publishing the observations made in the progress of the survey of the coast of 
the United States, by act of March 3, 1843 · · · · · · · · · · · · · · · · · · · · · · · · • • • · · · 

For repairs of steamers aud 8ailing schooners used in the sur,·ey, by act of March :}, 
1853 •.............................................................. 

$5,000 

5,000 
--------

The amounts thus estimated for the vrnrk of the fiscal year 18G2-' G3, and the appropria
tions for the present year, are given in parallel columns: 

Estimat<id , Appropriated 
Object. 

For sur~e~ _of the Atlant~c and Gulf coasts of tlie United States, inclurling compensation I 
of mv1llans engaged m the work, per act of March 3, 1843 •••• - • ••• • -- • • • -··· • •• •• 1 

For continuing the survey of th~ western coast of the U11it.ed l:ltates, includinc: compensa-

tion of civilians engaged in the work, per act of September 30, Hl50 - -···--···· ····1 
For ~ont.inuing 1h~ survey of the Floriua reefs and keys, including compensation of civil

lans cngageJ m the work, per act of March 3, 1849 ••••••••••••.••••••••••••••••• j 
For completing the line to connect the triangulation on the Atlantic coa.~t with tl1at on . 

thB Gulf of Mexico, across the Florida pE'ninrnla, including compensation of civilians I 

for fiscal yctn 
1862-' 63. 

$178, 000 

100, 000 

11, 000 

engaged in the work, per act of March 3, 1843 _ •• ___ .•..••.••..••..•• __ ....•••.•••.••.•••••• .I 
For publishing the observations marle in the progress of tllc survey of the coast of the i 

United States, including compensation of civilians engaged in the work, per >Let of 

March 3, 184'3 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 

For repairs of steamers and sailing Rchooners used in the survey, per ad of March 2, 1853. -

For fuel and quart~rs, and for mileage or transportation, for officers and enlisted soldiers 

of the army serving in the coast survey, in cases no longer provided for hy the qnar-

5,000 
5,000 

termaster' s department, per act of August 31, 1852 •••••••••••••••••••••••••••••.•••••••••••••. 
1 

For pay and rations of engi~e<'fs for sev~n str>amers used in the hydrography of the Coast [ 

Survey, no longer supplied by the Navy Department. •••••••••••••••••••••••••••. -·············f 

Total. ................... ··- •••••••••••••••••••••••••••••••••••••••••••. 299,000 

for fiscal year 
1861-'62. 

$230,000 

110, 000 

25,000 

5,000 

5,000 
10,000 

05,000 

tl2,800 

402,800 

° Formerly included in estimates of War Department. t Formerly included in estimates of the Navy Department. 

DEVELOPMENTR AND DISCOYERIES. 

The list given in Appendix No. 6 is made up by additions from year to year of the 
discoveries and developments incident to the progress. of the hydrographic work genera1ly, but 
including also changes found and reported by the land pfirties, as in the case of alteration of 
shore-line either by the encroachment of the sea in any locality, or the c-ontrary. It could not 
be expected that the lessened means of pushing the hydrographic work, arising, in part, from 
the necessary occupation of the Coast Survey vessels in revenue and other government service 
during the greater part of the year, but chiefly from tlrn withdrawal of officers whose attention 
had been mainly given to their importance, should furnish as many items as usual of special 
developments. Such as have been made arc here enumerated, and will also be found appended 
to the general list before referred to. The existence of points of rock in Sandy bay, Mass., was 
made known through Mr. W. P. G. Bartlett, of Cambridge. In sounding in smooth water, 
and in the only weather suitable for continuous hydrography, such obstacles would be struck 
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with the lead only by the merest accident. The method employed for determining tho exact 
l•osition of the dangers referred to is ~tated under the head of hydrogrnpliy, in Section I. 

1. Determination of tlie positions of four points of rock in Sandy buy, (Cape Ann,) Mass. 
2. Special investigation of the currents of Boston harbor. 
3. The currents of Cape Cod bay observed with reference to their physica.l effects on the 

shores. 
4. Discovery of three small banks off the Nantucket shoals, in the vicinity of Phelps's 

bank, and further deYelopmeut of the extent of that shoal ground. 
5. Development, by soundings, of a ridge lying sixteen miles off Barnegat, N. J., with 

eleven to thirteen fathoms of water, and sixteen fathoms between it and the coast. 
6. Special examination made and changee noted in the vicinity of the Five Fathom bank, 

off Cape May. 
,. . Hydrographic changes de vol oped in the Delaware river at the Bulkhead shoal, near 

Fort Delaware; at the bar off Fort Mifflin; and opposite to Philadelphia. 
8. Development of important changes in tho hydrography of the bar and channels of 

Hatteras in1et, N. C. 

HYDROGRAPHIO NOTES. 

During the past season I have prepared a series of hydrographic notes of the coast for the 
especial use of the War and Navy Departments. In these I have been aided by the experienced 
assistants of the Coast Survey, and especially by Carlile P. Patterson, hydrographic inspector, 
Profeesor W. P. Trowbridge, assistant, C. 0. Boutelle, assistant, and F. H. Gerdes, assistant. 
These notes have been furnished, through the ilepot of charts and instruments of the navy, to 
such officers as the superintendent of that establishment deemed it proper to supply; al:m 
directly from the Coast Survey to bureaus of the "'\t~ar and Navy Departments, and to officers 
in charge of expeditions. To these notes all the maps of localities which could be rapidly 
prepared are attached. 

The first copies of the notes were submitted to the blockade conference, referred to in the 
report of the honorable Secretary of the Navy, and consisting of Capt. S. F. DuPont, 'G. S. N., 
the undersigned, Superintendent of the Coast Survey, Brigadier General Barnard, U. S. A., 
and Commander Chas. H. Davis, U. S. N. 

SPECIAL SURVEYS. 

To meet the purposes for investigation of a commission, consisting of the chief engineer, 
General Joseph G. Totten, Commander Charles II. DaviR, and myself, authorized to advise in 
regard to the preservation of Boston harbor, a resurvey of parts of the harbor was commenced 
last year, as stated in my annual report. The work required has been continued, and has 
included the revision of some further portions of the topography, and a thorough examination 
of the currents of the inner harbor and those of Charles river. The objects sought are the 
causes of hydrographic changes which have occurred, and the study of them is not the less 
interesting because complex and laborious. To the patience and zeal of Assistant Henry 
Mitchell, who has conducted throughout all the observations required by a physical survey, 
much credit is due for his steady and thorough attention to the objects kept in view by the 
commissioners. In addition to the observations recorded last season, numerous current stations 
have been occupied, and the influence of the bridges upon the tides and currents determined 
by many experiments. Although our results are of the most direct and practical character, we 
find at every step some points of scientific value, and of more than local interest. Among 
these I may mention the curves of density of the water determined for different tidal phases 
and for different distances from the mouth of Charles river. To these curves very peculiar 
forms are given by the two variables, chemical diffusion and meckan-icd mixture. 
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The work in Boston harlrnr has been made the suhject of several 1'pecia1 reports by the 
United States commissioners, who have instituted these inquirie;;; at the request and at the 
expense of the city government. 

The ;.;ame commissioners, under the auspiee:< of the ]egi,:lntnre of Massadrn~ett~, lrnving 
under consideration certain quest.ions involved in the proposPd construction of a ship canal 
across Cape Cod peniusula, current olJ:.;ervations lrnve been made for their use at variou;.; 
t:itatiom; in Cape Cod bay. The objects in tbese were to develop more fully the character and 
causes of a coaRt current d iRcovered last season, and to fornish information relativ£~ to the 
race near Provincetown. In these undertakings Assistant Mitchell was very !'Uccessful, and 
the commissioners are furnished with ample data for a special report on these suhjeets. 

Experiments on the temperatures and density of the sea were made incidl'ntally in comiexion 
with the current observations, and have shown some important reLttions. The eold region off 
the eastern terminus of the proposed Capo Cod canal proves to be a eropping out of the cold 
substratum of the sea due to the coast current, which pas;.;es up into shallow portions of the 
hay. The mean temperature of the surface water off the moutu of Scusset ri>er, for the month 
of July corresponds with the temperature of the sea off Raco Point at a depth of about tii·cnty 
fathom~. At this latter point the surface water was found in July to be about fifteen degrees 
l1igher in temperature than that of the lowest i:;trntum. This contrast of temperatures iH 
favored hy the 1:ncrease qf density with the depth, which was distinctly detected by the hychomcter. 
The variation in specific gravity seems to exceed the greatest possible range due to c1rn11ges 
of temperature. If this be so there should be very little alteration in the temperatures of thL· 
greatest depths for the different seasons, and the cropping out place near Scusset i:;lwuld iu 
mid winter be warmer than the general surface water of the lmy; a practical result of the 
highest value. 

Iu a report made to a committee of the Massachusetts legislature last year by the C uited 
States. commissiorwrs we announced the disco,·ery of the croppin<J out referred to above, and 
suggested that the phenomenon had an important relation to the success of the proposed Cape 
Cod canal and artificial harbor, especially with regard to the much vexed question of the 
freezing up in winter. An appropriation for a special study of this subject has been made by the 
legislature. The observationR required to determine the question have llClt ~-et been complicted. 

Assistant Mitchell carried his inveRtigations along the outer coast of Cape Cod, and found 
another cropping out of :mb-currents (cokl in midsummer) a mile from the shore of the peninsula, 
off N ausett. 

Under authority of the Treasury Department, and by request of the comman<li11g general 
of the army, topographical surveys in the Yicinity of tho capital have been made, as will be 
more fu1ly described under the appropriate head, with notice!' of \Vork done in Sectio1: III. 

TIDES. 

The tidal stations occupied, and results obtained from them, are shown in Appendix No. 
10, and the office occupation connected with the observations in the report of Assistant L. F. 
Pourtales, as chief of the tidal division of the office, Appendix No. 12. 

The tide tables prepared for the use of navigators were revised in May last, and. under 
the demand which then existed, were printed in pamphlet form and distributed from the C1.mst 
Survey office and from the Naval Observatory, for the use of government vessels. Thl'se tables 
are included with this report, as Appendix No. 9. 

INI<'ORMATION FURNISHED. 

Appendix No. 4 gives, in the mmal form, a synopsis of the general information furnished 
from the office during the year, in answer to special calls. The regulation of the department 

3 



 

18 REPORT OF THE Sl:PERINTENDENT OF 

under which data are supplied to applicants, requiring merely that acknowledgment be made 
in the title of any publication in wb1ch it might be embodiecl, has been adhered to. 'When 
tracing8 or ab;:;tracts from the archives requiring time in their preparation are called for, the 
actual cost, at the working rntes, is defrayed Ly the applicant. 

For obvious rcawns, the list roforred to does not include the mention of a large amount 
of special iuformation supplied at the call of tho various departments of the government, and 
to officer" in ev\Jry brauch of the public service. 

STATISTICS. 

The table of statistics has been added to, so as to bring it up to the opening of the 
present surveying year, and is given in Appendix No. 5. 

Up to 1860, inclusive, the triangulation had covered an area of nearly sixty-one thousand 
four hundred Rquare mile~ ; had developed a general extent of coast of over four thousand 
three hundred, and a shore-line of about twenty-one thousand seven hundred miles, deter
mining nine thousand and fifty geographical positions. 

For longitude determinations eighty-three stations had been occupied; for latitude, one 
hundred and twenty-five; and for azimuth, eighty-two stations. 

The topography had extended over an area of sixteen thousand two hundred square miles, 
having a general coast line of over three thousand seven hundred, and more than forty thou
sand miles of slwre-line, measuring the indentations. 

The hydrography extended over an area estimated at forty-five thousand four hundred 
square miles, in which more than one hundred and ninety-three thousand miles were run in 
sounding ; six million one hundred and seventy-four thousand soundings made, and over eight 
thouo;nrnl two hundred specimens of the bottom obtained. 

The number of manuRcript maps and charts was two thousand and sixty-eight, and of 
engraved maps, clrnrts, and sketches, four hundred and seventy plates. 

DI8TRIBUTION OF REPORTS AND MA.rs. 

The distrilmtion of the report of 1859 has been confined to individuals and institutions 
in the loyal States of the Union. Of the six t.hmrnand two hunclred extra copies ordered by 
the t:-ienate and five thousand by the House of Representatives, eight thousand were to be dis
tribnterl from the office. It has been judged expedient during the past year to suspend the 
usual foreign di:;;tribution through the Smithsonian Institution. 

More than twenty-one thousand copies of maps, charts, and sketches have been sent from· 
the office since the date of rny last report-a number exceeding the average yearly distribution 
by thirteen thousand. This large increase has been due to the demands of the War and Navy 
Departments, every effort to supply which will continue to be made. 

LONGITUDE. 

This subject has received two very important. additions from the pen of Professor Benjamin 
Peirce, of Harvard. The first, (Appendix.No. 16,) entitled "Report upon the determination of the 
longitudeqf .America awl Europe from the sol(tr eclipse qf July 28, 1851,'' embraces a discussion of all 
the observations published in this country and in Europe, divided into the following five classes : 
I. Enropean observations, which record the beginning and the end of the eclipse at the same 
place; 2. European observi~t.ions, of which the duration of the eclipse is used, but indpendent 
observations of the beginning and end rejected for want of a reliable longitude ; 3. European 
ohHervations, of which only one phase of the eclipse is used ; 4. European observations ; 
5. American observations. Hansen's lunar tables were employed in the computation. The 
conditional equations are divided into two sets, one involving the interval of duration, the 
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other the mean time of phases. The final equations contain, iu; quantities to he determined, the 
correction to the adopted sum of the semi-diameters, that of the tabular longitude, and that of 
the assumed longitude of America. 'l'hc longitudes of seYen American stations are determined, 
and the probable error of the final result for the longitude of \Yashington is only half of 
a second of time. 

The second paper (Appendix No. 17) contains the first fruit of a plan adopted for the 
determination of our longitndes, by observing occultations of the Pleiades. To render this 
rather intricate reduction more generally uReful, I have thought it expedient to insert the 
report of Professor Peirce in full, as an example for similar computations. The period between 
the years 1838 and 1842 is now under discussion, and the example given treats the cmcrsions 
of September 26, 1839. Observations, taken at. six places in Europe and America, have 
been collected. To the method of reduction which was giYen in Appendix No. 24 of my 
annual report for 1856 some auxiliary formulre have since been added. In the computation 
Hansen's lunar tables were used. The probable error to be assif!'ned to the final result 
for longitude from all the occultations is estimated not to exceed one-tenth of a second of time, 
and the greater part of that estimated error is due to uncertainty in the lunar parallax. The 
longitude deduced in this example agrees well "·ith the result found by the tliscusflion given in 
the preceding paper. 

In Appendix No. 18 will be found an abstract of the elaborate report made by Dr. B. A. 
Gould, on the difference of longitude hetween the citie,; of Albany and New York. The line 
of telegraph was used for the observations, connexion beiug made throug:h it between a station 
in the grounds of the Dud!f~y Observatory, at Alban:~, and the private observatory of L. :M. 
Rutherford, esq., in New York city. The method employed is the same that has been applied 
to the determination of the longitude of all the principal points on the coast of the Atlantic 
and Gulf of Mexico, and has been repeatedly mentioned in my previous reports. 

SOLAR ECLIPSE OF JULY 1860. 

In addition to the observations of this eclipse, given in m~· hu;t annual report, I have in
serted in the Appendix of this report (Nos. 19, 20, and 21) ab8tracts of the obsen·ations made 
at the Coast Survey station on Gunstock mountain, and at Cambridge, :Mass., and War,;hington 
city. It i8 expected that the combined observatiJns of this eclipse will yield a Yalllable result 
to the determination of our principal longitudes. 

OCCULTA.TIONS OF PLEIADES, ETC. 

During the past year the charts of predictions of occultations of tlie Pleiades h>~ve been 
forwarded, in pursuance of the general plau proposed by Professor Peirce, of Cambridge, 
Mass., and committed to his execution. The computation;; have l1een made, as heretofore, -by 
Mr. Edward Pearce, jr., under the general direct.ion of Professor Peirce. 

The list embraced twenty-eight stations in Europe and twenty-four in AmericE1. 
Charts for the series of December 24, 1860, were f'orwarded to the fornig11 H11d Jo 1l1u 

American stations, and fur the series of February 17, 11'61, to the foreign statio11:s (•1ily, tl1e 
occultations of that date not being visible in America. 

Returns of forty-nine results have been received from the .A.merican stations. 
The records of twenty-six moon culminations, ob;;erved at Cincinnati, Lave Leen furni:-died 

by Professor 0. M. Mitchel. 

M.AG~ETISM. 

In this department of science three contributions have been furnislied for this report by 
A8sistant C. A. Schott, and will be fmm<l in the A ppen<lix, Nos. 22, 2:l, and :.!4. The first one 
treat!'\ of the 8eeular diange of tho horizontal at1<l total inteu~itv <if the 1rn1gnetie fqrce at a 
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nnmher of stations alonp: our Atlantic, Gulf, and Pacific coast, to which some adj<1cent foreign 
station" have been added. TbiR paper, like the preceding ones on the secular change of the 
other magnetil· elements. gives us the meaus of referring ob,;erved inten~ities to a common 
epoch, for the purpose of comparison and combination. The comparatively short period of 
time since intensity observatio11s were first made, (heginniug with the present century,) as well 
as the difficulty of expressing the older relative values in absolute measure, has necessarily 
delayed the investigation, at least until approxim>tte resultB could be expected from the 
material. 'l'he discussion embraces thirty-six stations, with a total of two hundred and seventy 
obi;ervatio11s collected, and now combined for the present investigation. All value" have been 
expressed in the Erigli8h units of grains and feet. Ou the Atlantic coast the horizontal force 
is found decreasing; on the Pacific coa;;t it is increasing ; but the total force is very nearly 
stationary. 

The second paper (Appendix No. 23) contains a new discussion of the magnetic <leclin,1tion 
along the coast of the Gulf of Mexico, a paper of direct practical character and of scientific 
interest. The epoch to which all the observations were referred is January, 1860, and the 
di;;cu~;;iou is therefore au enlarged edition of my paper on the distribution of terrestrial 
magnetit;rn, for the epoch 1850, given in the appendix of the annual reports for 1855 and 1856. 
The earliest observation admitted in the new discussion was made in 1840, and the total num
ber used iR thirty-six, or more than twice the number used before. The secular change is folly 
discussed within the limits of the paper. Some few oliservations were admitted from other 
than Coast Survey records. The most approved formula was employefl for the analytical 
expression of the distribution of magnetism, for which purpose six groups were formed. The 
probable error of a single representation is very small. This, as well as the next paper, con
cerning the variation of the compass, was prepared for the immediate use of our naval squadrons, 
and the results of both were printed in pamphlet form and furnished to the proper officer;; of 
the government during the summer. 

The third paper (Appendix No. 24) shows the distribution of magnetic declination in 
J auuary, 18GO, along the lower part of the Atlantic coast of the United States. The discussion 
is similar to that in the preceding paper, and comprises twenty-one observations. The results 
are shown graphically for the Atlantic coast and for the Gulf of Mexico in Sketch No. 30. 

SOLAR SPOTS. 

In Appendix No. 25 are given the records of these observations to .Tanuary, 18G2, made 
hy Aiosi~tant Schott, iu continuation of a series published in the appendix of my last annual 
report. Their probable connexion with terrestrial magnetism has been heretofore discussed. 

HEIGHTS. 

The collection of data for representation on a map of heights in North America, carried 
011 in conjunction \Yith the Smithsonian Institution, has been continued during the past year. 
About fifteen hundred poi1its have been obtaiued since lust year's report, making, in all, over 
fourteen thousand points, derived from explorations for roads and railroads and geologicHl 
surveys, as well as from the constructed lines of canals and railroads. 

The collection of maps of States, counties, and minor details made during the prosecution 
of this work, by Mr. ·w. L. Nicholson, has been of imrvice in the present. demand for precise 
knowledge of the topography of the interior ; bringing out, at the same time, more and more, 
the need for thorough trigonometrical surveys to reconcile and avoid the discrepancies in 
positions and the omissions apparent in so many of the existing maps of the interior. 
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EXPERBIBNTAL D!QrIRIER. 

Though the interest in regard to improvements in instrument" aud apparnlus has not been 
lessened, but few occasions during the year have called for the application of irnplcmlmhi not 
already in use. A new form of sounding apparatus, devii;ed by Profesrnr ''"· P. Trowliridp:e, to 
register depths in comparatively shallow water, bas been tried with success. The results arc 
given in Appendix No. 11. 

In the office, experiment8 have been made to test the relati\"C accurac~"· for c-ritical pur
poses, with reference to the shrinkage and expam;ion of manuscript maps on pard1me11t paper, 
~1s compared with the same if made on backed drawiug paper. Tlw re~ults. gi\"Cll in Appendix 
No. 15, and also shown graphically in Sketch No. 31, are conclu,;ive in farnr of the paper 
backed with common muslin. 

OFFICERS OF THE AmIY. 

The names of officers of the army on Coast Survey serYice at the opening of the present 
surveying year are given in Appeudix No. 2, as also tl1e datei" at which some \Yere detach<"d 
by orders from the War Department, and at which others resigned. Of twelve officers then 
attached, and qualified not only by natural aptitude, but also by experieuce in the field or office, 
only two remain on the list, both actively enµ;aged in their profession, and ready for calls which 
would necessarily be preceded by orders detaching them formally. Captain (IJow Major) \Y. 
R. Palmer, of the corps of topographical engineers, is still in charge of tho Coast Survey 
office, but is also actively on duty as a member of the staff of thf' commanding general. Captain 
T. J. Oram, of the same corps, an officer of great experience in field service in the 8111-. 

vey, is at present on military duty at Fortress Monroe, though not withdrawn from the employ
ments of the Coast Survey by formal order. With the loss of his assistance must lw cmmted 
that of Lieutenants George Bell, 0. D. Greene, V\T. R. Terrill, and W. Craig from the list of 
field assistants, and Lieutenants J. R. Smead, N. H. McLean, and Thomas Wrilson from the 
Coast Snrvey office, detached on the 18th of April in consequence of the crisis which was then 
hastening in the affairs of the nation. Three other officers, viz : Captain .M. L. Smith, of tlie 
topographical engineers, and Lieutenants R. G. Cole and W'. G. Gill, had previously rcRigned, 
the first at the beginning of .April, the i:;ecoml on the 10th of January, and the last named at 
the beginning of February. These officern were at those rcspcctive dates either engaged or 
making preparation for continuing field duties, which all of them had disclmrged acceptahly 
in the preceding season. 

Aside from their qualifications for the work of the Coast Survey, on ·which it would be 
here in place to remark, I would take the occal'!ion to place on public record, as less than their 
due, official mention of the inflexible E'pirit of loyalty manifeRted by the younger offieers 
previous to the emergency which withdrew them in April laE't. My regret in pnrting with 
them has been tempered not only by the occurrences which returned them to the line of their 
profession, but also by the cheering conviction that the spirit which has carried them through 
great personal trials has been committed to men who arc not likely to be moved by any hut 
p1·inciples of consistency and honor. The fact may be pas,,e<l that the confusion of 1-'ocial rela
tions only in a slight degree affected several of the officeTS referred to. The trial of principle i11 
the case of two, at least-Lieutenants Terrill and BeJl-was such as few mon have met, and fr\1·er 
resisted. That in the emergency which had arisen such men were found in positions of 
special usefulness, in which they had engaged when the calls of their profession 1Yere not imper
ative, cannot be regarded as fortuitous. The way being open, they pressed in, accepting toil 
and hardship cheerfully on the road to usefulness. One was engaged in triangulation on the 
coast of Florida, and the other on the coast of Texas, wben our national affairs became involved. 
Boi.h were energetic and sagacious in the discharge of duty, am] 1otb hid fair t.u rank with 
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the ablest, as they do with the most highly· esteemed, officers who have been associated with 
the labors of the Coast Survey. 

The charge of the Drawing Division, the operations of which had been directed for several 
years with marked ability by Lieutenant Thomas Wilson, was, soon after his detachment from 
the survey, assigned to Captain T. J. Lee, with the sanction of the Treasury Department. 
The precision in details and method practiced by Lieutenant 'Wilson in couducting work have 
added much to the efficiency of the division. 

Lieutenant G. H. Blliot, of the corps of engineers, continues the supervision of the tidal 
observers on the Western coast., under an arrangement which, as it does not interfere with his 
general duties, bas been cordially acceded to by the chief engineer of the army. 

OFFICERS OF THE NAVY. 

"\Vben the surveying year opened, the prospects iu regard to the hydrographic work laid 
out for execution were bTight. The number of officers spared by the ~ avy Department was 
small, but they weTe well acquainted with the requirements of the survey, and, nnder ordinary 
circumstances, they would have sustained amply the reputation which they had rapidly eaTned 
as skilful and energetic hydrographers. Commander James Alden was detached, at his own 
request, in October, 1860, and had been replaced on the list by the assignment of Commander 
D. D. Porter to the charge of the hydrographic work on the Western coast. The last-named 
officer, ·whose experience on the survey in former years, and ·well-known energy and intelli
gence, gave large promise of public benefit, had completed his preparations for proceeding to 
the Pacific coast just before our national troubles began to take shape. An early occasion 
requiring, for the immediate honor of the goyernmcnt, the strength of an indomitable will, and 
loyalty as inflexible, took him necessarily from the list on which his name had stood so high. 
This was at the end of March. Events which quickly followed in the record of national dis
a>.ter withdrew the officers then left in the service of the Coast Survey, with a single exception, 
the immediate necessities of the government requiring that at least one trained hydrographer 
should remain subject to its call for special duty. The allotment fell on Lieut. Comg. T. S. 
Phelps, whose labor,; have not intermitted throughout the year. Lieut. Comg. J. C. Febiger 
was detachec.1 on the 22d of May, and Lieut. Comg. J.P. Bankhead on the 8th of June. The 
first-named officer had been only recently assigned to a second peTiod of <luty in the survey, 
and the second was under instructions, at the opening of the season, for the prosecution of work 
in '\d1ich he had previously shown great zeal and aptitude. .Allusion will be made, under 
another head in this report, to the site of work and duties assigned to this able officer, and to 
the circumstances which made their execution impracticable. 

There being at the critical juncture in public affairs which was passing in May no hydro
graphic officer on the Western coast, the honorable Secretary of the Navy, at my suggestion, 
assigned for that important duty Commander B. F. Sands, an officer of large experience, pru
dence, and ability. As was expected, Commander Sands has since that date co-operated with 
the military authorities in California iu active service, (see Appendix No. 32,) and when the 
emergency passed which had called for it bas advanced the hydrography. His resources, 
gained by previous duty on the Coast Survey, and natural energy of character, abundantly 
qualify Lim for sustaining the interests of the government in either line of service within his 
profession, as circumstances may require. Appendix No. 3 gives, in the form of a list, the 
names of all the officers who were attached to the survey last spring, and the dates at which 
they were either severally detached, or withdrew from the service. The efficiency of the 
hydrographic office, which had been left vacant by the departure of Commander S. S. Lee and 
Lien tenant Silas Bent at the end of April, was restored early in May by Captain Carlile P. 
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Patterson, formerly of the United States navy, and assistant in the Coast Survey, who was 
assigned to duty in tbat division of the office umler authority of the Treasury Department. 

Of the other officers whose names are given in the list in Appendix Xo. 3, three, viz: 
Commander W. T. Muse, Lieutenant John Wilkinrnn, and Lieutenant C. M. :Fauutleroy, had 
been engaged in bydrographic duty during the precediug autumn. The labors of Pach of them 
had been marked by zeal and succeRs. Lieutenant H. P. Pegram had been recently assigned 
to duty in the survey, and was preparing for service afloat when he resigned from naval service. 

AIDS TO NAVIGATION. 

The result of an examination, made by directiou of the Treasury Department, "·ith refer. 
ence to the expediency of erecting a light-house at the entrance of Gray's harbor, W. T., i:;; 
given in Appendix No. ~4. 

The usual progress of the hydrography has brought to the notice of the chiefa of parties 
in previous seasons the desirableness of minor aids to navigation, ai; beacous, buoys, aud leading 
marks in the vicinity of channels. These have been communicated from time to time for the 
information of the Light-house Board. This year, by reason of the fact that along a large part 
of the coast of the United States the light-houses and day marks have been destroyed, the 
remarks have been confined to few localities, and chiefly refer to replacing marks that had 
previously existed. 

OBITTJARIES. 

The opening of the present surveying year was sadly marked by the death of Mr. A .. W. 
Thompson. He entered the survey in March, 1857, and until within a short period before his 
decease was steadily engaged in field duty, where, by his gentleness and devoted fidelity to the 
interests intrusted to him, he won the esteem of all with whom he was associated. Mr. 
Thompson served as a volunteer in the astronomical expedition to Labrador in July, 1860, and 
after its return rejoined the field party with which he had been pre\·iowsly on duty. While 011 

service with the expedition he contracted a cold which ended in consumption, of which he 
died, at his home in Philadelphia, on tho 19th of December, 1860. 

Another of the aids, Mr. M. 0. Hering, of excellent attainments in that grade, died of the 
same wasting disease on the 6th of November, after a lingering illness. He had served with 
constant fidelity during several years, and his varied talents-haviug, amongst other qualifica
tions, considerable skill as a draughtsman-were always brought to bear fully in the furtherance 
of any work with which he had to do. Mr. Hering had also been attached to the Coast Survey 
office, aud was highly esteemed for his kind and .manly disposition. 
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PART I I. 

In the same general order in which the work of the present year has been mentioned in 
the preceding pages, detailed statements will now be given of the progress made in each 
locality of the coast to which parties have been sent. As far as practicable, the field work and 
hydrography will be arranged in geographical order. The triangulation, as preceding the 
plane-table work in the field, will be noticed first, generally, but jointly with other operationH 
when the same party has carried on the topography and soundings. 

SECTION I. 

FROM PASSAMAQUODDY BAY TO POINT JUDITH, INCLUDING THE COAST OF THE STATES OF MAINE, NEW 
HAMPSHIRE. MAS~ACHFSETTS, AND RHODE JSLAND.-(SKETCHEB Nos. l, 2, AXD 3.) 

Separate notice ·will be taken of work clone in the several localities in this section, in the 
follmving order: 

1. Progress in tho triangulation and the taking up of the topographical and hydrographic 
survey of l'assamariuoddy bay in the vicinity of Eastport harbor. 

2. The extension of the secondary triangulation of the coast of Maine over the bayR and 
harbor,; Letween Moose-a-hec island and Mount Desert, including the mouths of several of the 
rivers emptying into them. 

3. Triangulation of the coast of :Maine autl i,;lands in the vicinity of hle au Hant, connecting 
with tbe preliminary work done in Penobscot bay and that going eastward from Mount Desert. 

4. The triangulation of Penobscot bay continued from the Fox rocks northward, anrl 
reaching nearly to the head of the bay. 

5. Primary triangulation completed in this section for counecting the primary base on 
Epping Plains, Me., with the base on Fire island in Section II. Magnetic observations were 
made in connexion with the geodetic work. 

6. Trianguh:tion in the npper part of Narragansett bay, to furnish points for the topo
graphical survey and hydrography. 

7. Topography of Rockland barho1-, Me., and of the adjacent western shore of Penobscot 
Lay a,; far south as Fogg hill, below Thomaston. 

8. Plane-table survey continued on the shores of Back river, between the Sheepscot and 
Kennebec, including Hoakomoak and Hanson's bays and parts of Woolwich peninsula. 

9. Topography continuetl at the junction of the Kennebec and Androscoggin rivers, and 
embracing the immediate vicinity of the banks of both rivers above the junction. 

10. Shore line survey of the upper part of Casco bay, between Little Flying Point and 
Drinkwater' s Point, including the shores of Freeport and Yarmouth rivers. This survey 
embraces also some detailed topography within the limits stated, and a portion of the surface 
features of Harpswell N eek. 

11. Topography of the shore of Cape Cod bay in the vicinity of West Sandwich completed. 
This work connects the plane-table survey of the mouth of Scusset river with the survey of 
Barnstable harbor. 

12. Topographical survey commenced by tracing the shores of Mount Hope bay and filling 
in partR of the details, including its i·ivers, the islands in the vicinity, and the contiguous 
shores of the upper part of Narragansett bay. 

13. Hydrography of the Kennebec river continued from Bath northward through Merry
meeting ba:;>, and in the Androscoggin river to its lower bridges. 
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14. Hydrography of the upper part of Casco Lay nearly completed. This work joins 
with the survey of Portland barbor and with Houndings made at the entrance of the bay and 
eastward of the harlior. It leaves only a small space requiring soundi11gs in order to complete 
the chart of Casco bay. 

15. Development of the positions of four rocks in Sandy bay, Cape Ann. 
lG. Current observations in the upper harl1or of Boston, for the investigation of commis· 

sioners appointed to examine in regard to their effects and cause:0. 
17. II.nlrography of Barnstable lrnrhor completed. 
18. The currcnt8 of Cape Cod bay examined with reference to their bearing upon ques

tiom; under consirforation in tlie legislature of 1Llf'Had11rnetts. 
19. Further hydrographic examination off the Xa11tucket shoals, and development of several 

small banks, and a prolongation of that fuu11d last year, and now known as Phelps's Bauk. 
20. Hydrography of Mount Hope bay and of the adjacent part of Narragansett bay. 
21. Tidal observations at Eastport, Me., and Charlestown navy yard, Maso;. 
Office-work.--The engravillg of coast maps aml charts No. 12, Nantucket sound; No. 13, 

Buzzard'o; bay and Vineyasd sound; and of No. 14, from Point Judith to Block island, bas 
been completed, and additions have been made to the progress sketch of the section. Progress 
has !Jeen made in the drawing and engraving of coal't maps and charts No. 8, Atlantic coast, 
from Seguin island to Kennebunkport; No. U, from Cape N eddick to Cape Ann; No. 11, from 
Plymouth harbor to Hyannis harbor ; and in the engraving of general coast chart No. II, from 
Cape Ann to Gay Head; in that of preliminary sea-coast chart No. 3, Cape Small Point 
to Cape Cod; and on the chart of Portland harbor. The drawing has been continued and the 
engraving commenced of the chart of the Sheepscot and Kennebec rivers; and the drawing 
has been commenced of general sea-coast chart No. I, Atlantic coast, from Quoddy Head to 
Cape Cod; of coast map and chart No. 7, :Muscongus bay to Portland; and for a finished chart 
of Barnstable harbor. 

'Triangulation, topography, and Ttydrography ef Pa.s.~am.aq11oddy bay, lJfc.-The survey of 
Passamaquoddy bay was in full progress at the usual period for taking up work in Section I, 
and, under the stress of circumstance;,; which had withdrawn the usual assistance from the 
Navy Department, the three classes of work were confided to Assistant 0. 0. Boutelle. Mr. 
C. H. Boyd, under his <lireetion, ;vas assigned to carry forward the triangulation. The topog· 
raphy was placed in charge of Sub-A,,.sistant \V. H. Dennis. Mr. Robert Platt, the ctlicicnt 
first officer of the Arago, and Mr. E. W illenbucher, an experienced hydrographic draughtsman, 
were associated with the party, the soundings being m<i.de under the immediate direction of 
Mr. Boutelle. 

The stations occupied for the t.riangulation ref<t on the shores of the Bay of Fundy, on 
Campo Bello and Deer islands, and on some of the smaller islands of Passamaquoddy bay; in the 
vicinity of Eastport. These were Helected so as to join with the primary triangulation of the 
coast of Maine, as ·well as to furnish points for the thorough survey of the shores and islands 
belonging to the United States, and to show their positions relative to the shore and islands 
across the boundary, in the province of New Brunswick. This duty was prosecuted b{'tweeu 
the 20t.11 of July and the 11th of Noveml•er. A few of the stations of last year were reoc
cupied. The field statistics are given below : 

Signals erected ......•..•...... · ......... · · ..... · · • · ·. · . · · · · · · · · 19 
Stations occupied . . . • . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . • • . . . . . . . . • . 25 
Objects observed on ......•...........•.................. · ... · ·. 76 
Number of observations .......•..•....•............... · · ... • · • · · 15, 540 

Vertical angles were measured at eight stations, and about five hundred readings recorded. 
The journal in which the observations were noted was kept by Master .T. P. Odell, of Eastport, 
who volunteered to serve as recorder, and acceptably performed the duties assigned. 

4 
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All the records of the triangulation have been duplicated, and the computations are now 
in propT8SS in the hands of Mr. Boyd . 

. A.ssit<tant Boutelle was recalled ut the close of October by a pressing emerg·ency for his 
services in Port Royal sonud, S. C., his intimate peri'onal kno\Yledge of that locality being 
deemed of importance as hearing on the s11cceRs of an expeclition deRtirn:d to restore it to the 
posscst<io11 of the government. I had preYiously visited the working ground of the party near 
Ea8tport. 

Tlic topography of Passarnaqnodl1y ba~', in charge of Sub-Assistant Dennis, "\Yas limited to 
the requirements of the part~- engap:ed in sounding ·with the schooner Arago. Two sheets were 
projected-one to define the shore-line of the passage bet.ween Deer ishrnd and Campo Bello, 
(:-'ketch No. 2,) the other to contain the entire shore of Moose island and tho adjacent slwres 
of Campo Bello, Deer islm1d, and part of tl1e shore of Passamaquoddy bay. While engaged 
uncl!'.T the direction of J\1 r. Bcrntelle, Hub-Assistant Denni,:; traced about fifty miles of shore-line. 
He wus recalled on the lGth of October, a11cl uss!gned to duty in the vicinity of Washington 
city, (~ection III,) and later in the season in Port Royal sound, where Le is still on duty. 
The limits of the hydrography correRpoml neoirly with those of the plane-table sheets. 'l'he 
soundings were made during the month of August, and comprise the h)·drography of Eastport 
harbor and anchorage, (Sketch No. 2.) Progress was made in sounding the entrance to Passa
maquoddy bny, but the completion of work there was deferred for special duty elsewhere. In 
the course of the season about four hundred miles were run in souudings, and about eight 
tlwusaml casts made with thLe lead. The strong tidal current made it necessary that. sextant 
angles should be taken at each cast. A. tide gauge was established at Lubec and another at 
Eastport, and both were read day and night while the soundings were in progress. The expe
rienc;e of Mr. Platt, who had served acceptably in several of the hydrographic parties of the 
Coast Survey in former f'easons, added to his energy and intelligence, qualified the party in the 
Arago fully for the difficulties met with in prosecuting the hydrograph}'· The progress of 
work was suspended by spec;ial duty int:identally devolved on the party of Assistant Boutelle, 
in the absence of any other government veso;el at Eao;tport. Under the authority of the col
]edor of customs at Eastport, Mr. Boutelle in the last of AU!:~ust seized t\YO ships, the Express 
and Orizimba, said to be wholly or in part owned by parties in New Orleans, and subject to 
confiscation under the 3Ct of Congress approved August 6, 1861. On the 4th of September 
the ship Alice Ball, of New Orleans, was taken by tbe A.rago in the Bay of Fundy, the schooner 
being then on a cruise at the request of the collector. The three vessels were left in his 
cut>tody at Eastport, the circumstances attending tlieir capture being made known at once to 
the department.. \Yhen the hydrography was about to be resumed, Mr. Platt and an armed 
party from the Arago were called on to quell a mutiny on hoard of the American ship General 
Norvell, and promptly put the mutineers in the custody of the proper authorities. A. laden 
brig which had run on a ledge of rock in Eastport harbor was relieved from distress and got 
afloat by the party under ~Ir. Platt. A.side from the interruptions alluded to, the soundings 
were continued until near the middle of October, when the Arago sailed for New York, and 
after refitting joined the blockading squadron then about to sail from Hampton roads for Port 
Royal sound, under the orders of Commodore DuPont. 

Triangulcdion of Pro.sped lwrlior, Goldsborough, Dyer's, Pigeon Hi'.ll, and Narragu.agus bays, 
Pleasant bay, and Cape Split harbor, Jl,.fe.-The secondary triangulation of the coast of Maine, 
east of Mt. Desert, was rmmmed early in July by Sub-Assistant F. P. Webber, and has been 
extended northward and eastward (Sketch No. 2) over the indented coast. and harbors between 
Frenchman's bay and Moose-a-bee island. Mr. Webber took up the work at Schoodic station, 
and erected signals during the part of the season which was most unfavorable for observing 
with the theodolite. The secondary triangulation of this year is connected with the primary 
work in the vicinity of the Epping base, and furnishes points for the plane-table survey of 
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numerous rivers and small bays iu a<lJitioll t(l those already mentirmed, anJ tlie i;;lamb which 
stud the coast of Maiue in their neigliliod1ood. 

'l'l1e scl10oner Habsler was use cl by tl1e party of Sub-As::ii,_;tant 'Ve uber, alld laid up, when 
tlie sem;on closed, at Rockla11cl. 

The augular measurements at stations em hra.1:i ng t ltc f\CYf'raI lmyR and harl 1ors erm1 pi·ii>e<l 
in the triangulation were made in Septemuer :wJ October, the previous months iwt l1eiug >'O 
favorable for the purpose. Two theoJolite:i were used, the ten-inch Gaml'e.\·, C. S. No. G::, 
and six-inch Brunner, C. S. :Xo. 5:2. Yertical angles for height were ol1:;erved at e]eYen fita
tions. The field- work wa;; continued until the 5th of Kovc>mller. A 1<ummary of the stati::itics 
is liere appended in the usual form : 

Signals erected · · · · · · .. · · · · · · · ... · · ... · ... · · ....... · · ........ · · · · 28 
Stations occupied. · · · .. · · ·. · · ............. · ........ · ........ · ·. · · 18 
.Angle;,; mea;,;ured ....... ·.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4~8 

Objects () b:,;erved Oll . • • • • • • • . . • . • . . . . • . • . • . . . . . . • • • . • • . • . • • • • • • . . c:U l 
Number of ouservutions · · .......... - ......................... · ·.. 5, lliS 

Fifty-fonr points were determinerl b:· this triangulation, and 1'ix l11111drcd and scventy·tffo 
observations ma<le on fifty-three objects in the mcasuremeut of Yertica] angles. 

I visited the part.y of :Mr. 'Yebber early in OctolJer, mid personally inspected hif'- arrange
menh; for the wurk. 

Triangulation of Great Bf11c _Hill fw.y. Jie.-The secondary triangnlation required for tlw 
plrrne-tuhlc survey of the shores of Hine Hill bay, between Deer island and Mount De,;ert, wa" 
taken np by tlie party of Assistant G. A. Fairfield in the middle of Angnst. To the ea;;:tw:trd, as 
will lie seen by reference to Skekh No. 2, tl1i1' work is intcndl0 d to connect \rith the secondary 
trim1gulation of this and the previous i-;eason, executed b.Y Snli-Al';;i,;tant -Wcbher. -Wei-;tward it 
joins with that of Penobscot bay, aml, like the portions ,iuRt rcfern~d to, it if' <·onn,•ctcd directly 
with statiom: of the primary trinngulation which stretd1e,,: quite a('roi,::; tlie co:t~t of .Maine. 
The party of J\Ir. Fairfield nsed the scl1001wr B01nlitd1 for transportation. At the end of tl1e 
working season the vessel was laid up at Ho<'kland, on l'cnoLscot bay. In the early part of(.)[-. 
tober I inspected the field operatious personally. 

Mr. F. S. Eastman took serviee as..aicl in the party of A>'l'istant Fairfield and remained until 
the 30th September, when he re<'igned. 

The following syuopsis show;; the general progreRs maJe in the secondary work between 
the Penobscot and Frenchman's Lay: 

Signals erected · ........ · ... · · · · . · · · · · · · · · · · · · • · · · · · · · · · · · · · 8 
Stations occupied ....... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 7 
Angles n1eaHtucd · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 1 +G 
Number of observations······ · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 2, 77-1 

The horizontal angles were meaRtue<l with a ten-inch tlieodolite, No. !'ll, cmrntruded by E. 
& G. W. Blunt. 

Assistant Fairfield has duplicated the record of his observations, and is now preparing 
decriptions of the signals and stations of the triai1gulation. 

Trfongulation ef Penobscot lmy, Jlfe.-Tho det.ermillation of points for the topographical 
survey of Penobscot bay above the Fox islands was resumed on tho 2d of August b_,- a party 
under the charge of SuL·.Aflsistant S. C. :'.\IcCorkle in the schooner Torrey. Tlii,-; \\'Ork, as 
remarked in a, previous report, connects with the primary triangulation of the coast of Maine by 
the line Ragged 1liount-Lslc au Hauf, the 8econdary work oft.hi::; year 1.wi11g qnitL' north of that 
line. The positions determined by Mr. }IcCorkle provide for tlie toput;ral'hy of the shores of 
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Penobscot bay, nearly up to Castine, and of Isleboro', including Crow cove, Gilkey' s harbor, 
and Bounty cove. The work was continued nntil the 25th of October. The triangulation of 
the upper part of tlie bay to the mouth of the Penobscot river is provided for by the reconnais
sance and signals set up, and will require only part of the next season for its completion. 

Mr. T. C. Bowie aided in the field-work of this party. The plan of the triangulation is 
shown on Sketch No. :!. To the eastward and southward it joins with work done by the party 
of Assistant Fairfield. The following statistics show the progress made by the party of Sub
Assistant McCorkle: 

Signals erected (tripods) ............ - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 

Stations occupied· · • · · · · · · · · · · · · · · · · · · · · · · · · .. · · ·. · · · · · · ....... ·. · 12 
Angles measured · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 105 
Number of observations· · · · · · · · · · · .. · ... · . · ...... · · ... · · . . . . . . . . . . 1, 902 

The angles were measured with the six-inch Gambey theodolite, C. S. No. 29, and ten-inch, 
No. l 5, and with the ten-inch theodolite, No. 91, by E. & G. ·w. Blunt. 

After closing for the season the schooner Torrey ''ms laid up at Peekskill, N. Y., with 
other vessels, u11der the charge of Assistant Blunt. 

Prinmry triangulation.for connecting Fire i,;land base with Epping base.-The party under my 
immediate direction was organized for field service in this section and in Section II in the latter 
part of June. 

:Monar1noc mountain, in the tO\Ynship of Jaffrey, Cheshire county, N. H., was occupied by 
my party for extending the primary triangulation in a straight course towards the Fire island 
base. The preliminary arrangements were made at the station, as usual, by Mr. Thomas 
McDonnell, and on their completion, near the middle of July, Assistant George W. Dean took 
up the geodetic observations and completed them without delay. Urgent official engagements 
connected with the public service, to which further allusion need not be now made, delayed 
my departure from ·w ashiugton, so as to make it impracticable to visit the party before its 
transfer to a second station in Section II. 

Five primary signals were observed on from the station on Monadnoc with the thirty-inch 
theodolite, C. S. No. 1. The most distant one was about sixty two miles from the instrument. 
In the measurement of horizontal angles four hundred and forty-four observations were recorded. 
Vertical angles were measured on the five stations, and ·in so doing four hundred and twenty 
observations were made with the eight-inch Gambey circle, C. S. No. 57. The usual meteoro
logical registers were kept during the stay of the party on Mount :Monadnoc. 

All the records connected with the primary work of the season have been duplicated and 
deposited in the Coast Survey office. 

Sub-Assistant R. E. Halter assiAted Mr. Dean in this and in the adjoining lower section, 
notice of whic:h will be made in the next chapter. 

Mr. R. H. Talcott served as aid in the triangulation party until September 5, and then 
tendered his resignation. 

Jiagnctfo ob.w~rvation.s on .~fount 21/onadnoc, N. H.-Four complete series of observations were 
made near the geodetic station on Mount Monadnoc by Assistant G. W. Dean and Sub-Assistant 
R. E. Halter in .August, for determining the magnetic dip; and at Troy Village, five miles in 
a southwesterly direction from the mountain, the magnetic declination, dip, and intensity, were 
ascertained by the same observers. For that purpose, eighty observations were made on differ· 
ent days for the declination; two complete sets for determining the horizontal intensity, and 
moment of inertia; and three !"ets for ascertaining the dip of the needle. The records of these 
observations are at the office, in duplicate. Dcclinometcr, C. S. No 1, and dip circle, C. S. 
No. 4, were used in making the observations. 

The geodetic and other detenninatim1s at Monadnoc were completed by the 15th of 
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August. Sketch Nu. 1 !'hows the position of the station am! its connexion in the direct series 
of triangles. 

Triangulation of Narrayansett bay, R. I.-In order to furnish points for tl1e planc-tahle sur
vey of Narraganset bay above the entrance, Assist.ant Edmund llhmt made a subsidiary tria11g·u
lation of the shores near Bristol, including those of l\fonnt Hope hay, and impplied the rpsults for 
the use of the topogrnpbical party of Assi,:t.ant Harrison. Mr. Blunt completed this duty by 
the end of .August, and then took up work in another locality of the section, to which separate 
reference will be made. 

Topogra1Jhy of Penobscot bay, .l!le.-This work was commenced at Rockland h~· Sub-Assist
ant Charles Ferguson on the 24th of June, and continued until the 19th of October. From the 
town and harbor of Rockland, both of which arc included on one of the plane-tub lo sheets, the 
topographical survey was extended northward to embrace Clam cove and the adjacent shore of 
Penobscot bay. A second sheet, which joins tho one just referred to at Sheep island, continues 
tho survey of the shore of Owl's Head bay, and represents the western side of Penobscot bay, 
or the shore and islands of Muscle Ri.dge chmmel, uetwecn Ash Point and Fogg, Hill which is 
three miles below South Thomaston. All the islands, as well as the hunys and stcikes which 
were within the limits of the sheets. were determined in po::;ition by intersections with the 
plane table, and taken as part of the details of the sheets. Tlteir limit,,; are rnarked on Sketch 
Ko. 2. While the work was in progress I personally inspected the operations of the party. 

The two sheets alluded to ·were projedecl 1o ('01rnect with a thinl, "·Iii eh will euntai u tl1e 
western shore of _Penobscot bay from the entrance and northward m; far as N" urtou' s i~la11J. 

Of the completed <letails the statistic" are a,,; follows : 

Shore line sur\"eyecl · ... · • .. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Roads ·. · · · .. · · · · · · · · · · · · · · · · · · · · · · · · · • · · · · · · · · · · · · · · · · · · · · · 
Creeks·.···. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Area of topography, {square miles). · .. · · .. · · . · · · · · · ·. · · · · · · · · · · · 

62 
58 

5 
26 

milef'. 

" 
" 

Sub-Assistaut Ferguson has inked and turnell in at tlw office the two plane .follk sheds 
worked on this Bem;on. He is now making prepanitiou to tah· up iic]d."-ork in Section III. 

Topography of the shores y( Back river, llie.-The ,,;m·ve:· of the intricak detail,; beiwp(•n 
the Sheepscot and Kennebec rivers was resumed at the encl of .T ul;· by a party uuder the 
direction of As;;istant Hull Adams, bnt as be was preYcnted by seriou8 illneR>' from. taking thP 

field, the plann-table work was prosecuted by Mr. Oscar Hinrichs. A.t \\'('stport i,-larnl the 
topography of this Reason joinR with the limit reached hy Mr. Adams in 1ti:J!I, and in the 
vicinity of Monts<>ag bay (Sketch No. 2) with the work done last .Year by Sult-ABsistant Fergu· 
son. Following on weRtward, Mr. Hinrichs traced the slwres of Back river quite through to 
the Kennebec, which it connects with opposite to Bath. His plane-table sheet of Back river 
embraces also the two expansions known as IIoakon1oak bay and Hanson's ba!·, and the numer· 
ous islands which lie to the southward of the former, between which run the dangerom" water 
passages designated Great and Lit.tic Hurl Gate. Upper Hurl Gate, alHo showu on the topo
graphical sheet, occurs at a contrncted part of Back river, about. midway l>dwcen the two 
bays already mentioned. Early in October I inspoeted the working methods of tl1i~ party 
personally. 

Mr. Hinrichs filled in part of the details beyond the traced sl10rc-liHes of Back river, 
leaving for completion l1{;lrcafter the survey of the ri,·cr nearei!t to the Kennebec. The folkm · 
ing are statistics of tho field-work : 

Shore-line surveyed •....... · ... · ... · ... · · . • · · · · • · · · · · · · · · · · · 3GJ miles. 
Roads ............................... · · •. · · · · · · · · · · · · · · · • · · 8ij-

Area of topography, (square miles) · · · · · · · · • · · · · · · · · · · · · · · · · · · · 4 
Mr. Hinrichs is now engaged in inking the sheet worked on this season. 
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Topogropl1y ef tlte Androscoggin and lfonnebf'c riven, 1Jle.-'l'be plane-table survey of the 
shores between Bath, on the Kennebec, and Brunswick, on the Androscoggin. has been con
tinued, and the details of the neck of land at the confluence of the two rivers filled in. The 
party of Assista11t R. M. Bache took the ficlu on the 12th of July, encamping within the limits 
of the ground to be surveyed, and contimmd work until the 31st of October. :Mm;t of the 
details fall on the south bank of tlw .. A_ndroscoggin, and are made up of 8Urface feature:; quite 
intricate a11d difiieult to represeut, as I wituesscd in persona1ly inspecting tlie work iu OutoLer. 
The bigh and low "-ater lines of that river within the range of the plane-table sheet were 
traced. Its limits are marked on Sketch X o. 2 . 

.A summary of the statistics of 'rnrk <lone by his party is appended, from the report of 
.Assi8tant Bache : 

Siiore-line surveyed .......................................... . 
l{oau8 ....................................... - ............. . 
Area of topography, (square miles) · · · · · ...... · · ... · .. · · ...••... 

14 miles. 

ui " 
3~ 

Topoyraplty qf Casco bay, lJic.-AfLcr tracing the ;;bore of a parL of Harpswell Neck, 
ARsistant _A_. \V. Longfellow resumed the connected plane-table survey of the shores of Casco 
bay at Drinkwater's Point, (Sketch No. 2,) which he had reached in the work of last year, and 
from thence traced the shore-line of the upper part of the bay and its indentations as far to 
the northward and east\\•ard a1< Little Flying Point. The sbores of Yarmouth river, Freeport 
river and its several coves, those of Little river, and the outlines of all the i::dands in thcit part 
of Casco lrny, arc included on the plane-table sheet. Some of the detailed topography was 
filled in, but for the most part the attention of Mr. Longfellow was given to the supply of 
shore-line data for the use of the hy<lrographic party under Assistant i"lclwtt. The shore-line 
sm-,~ey wa;; extendl,<1 to a point on the north shore of the entrance to Maquoit bay. Near the 
middle of October I pe1·,.,onally inspected the operntio11s in the field. 

A::;,;idant Longfellow nsc~d tlw schooner Meredith for qll'irters and transportation. Work 
was emnmeneecl on the ] Gth of .July, and contiuuec] uutil the £itli of November, when the veeii:;el 
wa8 laid up for the wiatcr at Portland. 

Tlic following i8 a f',Yllopsi:o of the Htatit-0tics of field-work: 

Shore-line 8lll'Ye,Ycd · • • • • • • • • · • • • • • • • · • · • · • • • · • • • • • • · • · · Gl miles. 

Itoad8 · · · · · · · · · · · · · · · · · · · · · · · · · · - · · · · · · · · · · · · · · · · · · · · · · · · · · · " 
Area of topography, (square miles) · · · · · · · · · · · · · · · · • • · · • · · · · · · · · 

For 1mrface contour thirty-six linear miles were run exclnsive of ten miles of low-water 
line, aud outline of ledges not included in the 8mnmary given above. 

Topo'Jraphy nPar 1Ve,st Handwich, .Mas8.-The plane-table sheet projected by ARsistant 
A. l\I. Harrison to contain tho 8Urvey of the shore of Cape Cod Lay, between Barnstable harbor 
and Plymouth, was well ad-rnnced towards completion when his party stopped work in the 
autumn of last )'ear. Mr. Harrison re:;:umed work on tl1e 12th of June, and by the 1st of July 
completed the detail:;: of the slwet. It now shows a belt a mile and a half in average breadth 
of topography on the soutb shore of Cape Cod bay, between Scusset "Village (see Sketch No. 3) 
and Vi' est Ilarustahle. The course rif the Cape Cod railroad between thot>e two points is shown, 
as well as all the prominent local features of that part of the peninsula. The statistic8 of the 
supplementary work am as follows: 

Creeks and marsh · · · · · · · • · · · • • · · · • · · · · · · · · · • • · · · · - · · · · · · · · · · 10~ miles. 
Roads · · · · · · · · · · · · · · · · · · - · · · · · · · · · · · · · · · · · · • · · · - - · · · · · · · · · · 13 '' 
Area of topography, (square miles) · · · ..• · •... · • · · · · · •.. · ... ·.. 6~ 

The coast of Mas;1aclmsctts between Plymouth and Scusset, and supplementary topography 
111 two localitieR on Cape Cod peninsula, one near the cape and the other near Orleans, yet 
remain to be 8Urveyed. 
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Mr. Harrison was assisted in the field-work by f:'uL-A,.;si"brnt P. C. F. \\Test and Mr. 
H. ·w. Bache. 

Topograpliy ?f tlie sl1ores qf Jiount Hope bay, n. I.-For the surYe.'- of the f'll<lrCS and 
islands of Narragansett bay AR,.;istant A. :M. Harri,,;on projected fh-e sheeb to i11elmle the 
eastern side of the bny and the upper part of Rhode Islaud with the lower part" of tlte 
rivers which flow into the head of Mount Hope bay. His party commenced work 011 the 
1.'ith .T uly, havillg Leen previouo;]y engageo in this Section. The shore-line was traced from 
Tiverton along- the eastern side of Mount Hope ba:v, and co11tinuou,.;ly several miles along the 
same side of Taunton 1·iver. A second sheet includes the opposite western Bhore of Taunton 
river and tbe north sl10re of )fount Hope bay, formed mostly l1y the hanks of tl1e Lee's, Cole's, 
mid Kikemuit riverc;. Bristol bay ancl the city wharves a11d topogrflph~· of the immediate 
shores, including the islands at its entrance and the western shore of Mount Hope lia_'', are 
represented on u third sheet. The fourth contains the detailed topo;z:raphy of the nor1.l1 crnl of 
Rhode Island, and the fifth the shore-line of the main body of the it-'1alld belo"· a poiut opposite 
Tiverton. The detailed survey was carried several miles above that to"\\n, and the surface 
features of a portion of the north shore of :Mount Hope bay ·were also f1lled in on the corre
sponding sheet, but in other localities tlie plane-table work of the season was confined to the 
shore-line contour, which is throughout quite intricate. Tbe location of the sheets is marked 
on Sketch Ko. 3. 

The course pursued by Assistant Harriwn in deferring the surface topogrnpb:'\· enabled 
the hydrographic party of Assi;stant Trowbridge to work to full a<lnmtagc, the shore-line 
being furni;;hcd as quickly as the soundings C(lulJ :uhanc<e. 

Until the dose of September :\Ir. Harrison was as,;isted in the field lJy Sub-Assistant 
P. 0. F. West. Mr. II. W. Bache serYcd as aid throughout the season. Tl1c followiug are 
statistics of the plane-table work: 

Shore-line sun-eyed····· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Creeks and ponds · • · · · · · • · · · · · · · · · · · • · · · · • • • · • · · · · · · · · · · · · · · 
Roads···· .... · · · ....................•............•......... 

Arca of topography, (square miles)··· · · ·. · · · · · · · · · · ..... · ·. ·. ·. 

7 5~ miles. 
13t 
21 " 
7.G 

The sheets containing the results of this 'York are now on file at the Coast Survey office. 
I iuspeetcd the fielcl operations of this party in the latter part of OdoLer. 
Hydrography qf JJlerrymecting bay and Qf Ilic Andi·oscoggin rii;cr, .Me.-The hydrography of 

the Kenucbec riv0r, above Bath, has been pushed upward;s quite through the expan:::ion known 
as Merrymeeting bay to Swan island, or withiu a mile and a half' of Richmond, a11d from 
Ahagadasset Point to the lower bridges in the A.ndroscog·gin river. This work was executed, 
between the 21st of August and the 12th of October, b:- the party of Assistant F. H. Gerdes, 
with the schooner .Tames Hall. Sub·Assisbrnts C. Fc•udall and F. F. Nes were attached to the 
party, and M:r. A. ·w. Mnloaur served with it as bydrographic draughtsman. The duties 
devolved on them were performed with onorgy and intelligence, as I had occasion to "°itness 
on my tour of inspection uear the middle of October. Forty·seven signal;o were mected and 
determined in position by a subsidiary triangulation, the experience of :Mr. Gerdes in prelimi
nary work being such as to qualify the party for supplying tho shore-line and other dnta 
requisite for adjusting the soundiugs on the chart. The tides were observed at two stations 
in connexion with the hydrographic work, and at two others for purposes of compari,;on. A 
summary of the general stati::itics is appended: 

Miles run in Rounding· •.•..... ·. · · · · .. · · · · · · · · · · · ....... · - · · · · IS7 
.Angles measured ....................... · - - · · · · · · · .... · · · · · · · · · l, 743 

Number of soundings recorded .. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 1:!, om-: 
Reference will be made in another chapter of this repol't to the conuexiou of .A.ssi,;tant 
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Gerdes -with duty in Section YIU. Since the close of the season in Section I, Sub-Assistant 
Ne,:: has been assigned to duty in Section VI. The sheet of work done on the Kennebec will be 
plotted at the ofllce, ,d1ere arrangerneub; have been made for the completion of the chart. In 
preliminary form the reduction from it is given as Sketch No. 4, ·with this report. 

Hydrograpliy of Ca,~co liay, 11.Ie.-At the limih; of the completed survey of Portfand harbor 
and of the hydrography of the approaches to 0'1sco hay, the soundings in the upper part of 
the bay "·ere commenced by Assistant C. A. Schott on the 1st of August with a party in the 
schooner Joseph Henry. The work of tLe season was prosecuted with energy and intelligence, 
and the reF<nlt has gone far towards tLe completion of the hydrography of Casco hay. 1'he 
Lydrogntphic i:;heet represents the entire breadth of the bay from Harpswell N eek and Crotch 
and .Tewell'"' island. we>itward to the main land. Its southern limit follows the outline of Port
land harbor, :u1<l the limits of sounding-;< made at the approaches of the bay hy Lieutenants 
Commanding- \V uodhulL Trenchard, rincl ~Wilkinson. Northward, the hydrogrnphy was extended 
by Assi,.;taut Sl'hott to a line parallel with the upper end of Cousin's island. These limits are 
marked on Sketch No. ~- \Yhere the work joined with that of previous years, additional lines 
were run, particularly in Hussey sound. The season's work includes Lucksc' s and the greater 
part of Broad sound. In connexion with the h3 drography, regular tidal observations were 
ma<le, day anrl night, at Harp~well during four weeks, and for seven weeks and a half at Peak's 
i1.dand. A third station at :Man's Point, near Yarmouth, was occupied temporarily for the pur
pose of tracing the progress of the tide wave, and in connexion with the regular 1rnries at Peak's 
i,.;land, high and low water was repeatedly observed and recorded at a fourth station, near the 
southwest end of Long island, for the same object. In judiciously selected localities, Mr. Schott 
observed thP currents at two! ve Rtations during three or four consecutive tides. 

The original records of soundings, angles, and tidal oht<ervations, comprising, with the 
meteorological jonrnal8, twelve volumes, have been duplicated, and both sets are now at the 
office, in 'Yashington. 

Af<si:>tant Schott was occupied in the l1ydrography of Casco bay until the 21st of October, 
soon after which he re:mmed the charge of the computing division of the office. The following 
are statistics of the hydrographic work: 

:Miles run in sounding··· · · · · ......... · .....•.................... 
Angles n1ea:1ured · · · · · · · · · - · ............. - ..................... . 
Nurnber of soundings······ · ·. · · .. · .... · ... · ·. · · ·. · · ............ . 

574 
3,890 

20,954 

Mr. E. Cordell efficiently assisted in prosecuting tho soundings made by thi8 party. I 
inspected the working methods used in the party about the middle of Oetobcr, and found them 
thorough and practical in every respect. 

Development of rocks in Snndy hay, (Cape Ann,) 1lfass.-Towards the close of the present 
season, aud after the conclusion of work in other parts of this section, Assistant Henry Mitchell 
visited Sandy bay and detNmined tbe position of a rock, the existence of which had been com
municated to me by }fr. ·w. P. G. Bartlett, of Cambridge. Of four points of rock found, :Mr. 
Bartlett, who accompanied the party, recognized one as being the obstacle to which he had 
directed attention. Mr. l\fitchell says, in reference to all of them: ''They could scarcely have 
been found by sounding, on account of their forms. They are sharp projections from the 
bottom, and are surrounded by three to seven fathoms of water. In order to develop them, 
we placed ourselves upon the rocky cliffs at a time when a very heavy swell prevailed along 
the coast, and took angles upon well-defined breakers in the distance. Having plotted the 
positions of these breakers upon a chart, we visited tho spots when the sea became calm, and 
<lrnpped the lead directly upon the rocks." 

The four rocks determined by this examination will be at once marked for insertion on the 
plate of the chart of Rockport harbor, Cape Ann. 
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Phy8ical survey f!f IJoslon liarbo1·.-In connexion with a c]m;o resurvey of parts of' the inner 
harloor of Boston, nndeTtaken l1y authority of the Treasury Departmcut, as cxplai1wcl in my 
report of last year, at the re(1uest and at the expense of the cit;" of Iloston, im11terom; cuncnt 
r;tations have h1_·e11 m:cupicd in tlie upper lwrlior, and in Charle,; riYcr. 'l'lic ;::l'1tentl "'"'l"~ of 
the questions which rer1nirc these and other data for tlieir solution has ueeu refcffed to already 
in the introductory part of my report. 

Tl1c observations were conducted l>y AssiRtant Henry MitclicU, and occupied ltis r1arty 
during tlw latter part of smnrnnr :rnd autumn of tl1e pn~:;nnt year. }ift_:s,;r,;. B. P. Ilehcrton, 
B. "\V. Longfollow,rrnd L. L. Nicho\,,,m served as aid,; in the part:•t. 

Mr. Mitchell has sent to the oflicc the record" of obt5ervatiurn,; on tl1e currents last scaRon. 
Hydrogmplty qf Barnstuble !tu.rhur, 1'Iass.-Tlie sou11diug,., required for the cliart of Barn

stable harbor and its approaclws were executed i11 the course of the summer hy a party in 
charge of Assistaut Henry Mitchell, and the resulting chart accompauie,; this report as Slrntd1 
No. 5. While engaged in the hydrography the positiolls of ten hidden rocks wme determined 
by Mr . .Mitchell. They all lie in ur near the channel ways, aud the exi,;te11ce of most of them 
was known in a gmwral way from disa,.;ters which have occurred from time to time, yet only 
tho most diligent search finally clendoped their positious, and ;;ccurod the meau;:; of marking 
their places 011 the clrnrt. 

Assit<taot Mitehcll was aided in thi8 awl other work in tlw section by Messrs. E. I'. Ilebor
ton, H. W. Longfollow, aud L. L. Nid10J,.,on. 

C1w1·ent8 qf Cope Cod liay.-After completing the bydrngn1pby or Barn8talJle harbor, tl1e 
party of .As>'i;;ta11t 1'IitcLell occupied current statious off tlie mouth ol' Scu,;,,;ct riYcr, tmd arnnml 
the shore of Cape Cod bay, and also along the outer coast of the cape. These ubf:erYation,; 
were directed to furnish data fur the solution of que::;tions connected 1Yith a spe<:ial survcy 
made for the legislature of Massaclrn~etts. The expense a1tcuding them has been borne by 
that State. I have remarked more fully in the introduction of this report on the objects of 
the investigation. 

Hyd,rogi·aphic examination qff' the Nantucket slwals.-lu August of the present year Licut. 
Comg. 'l'. S. Phelps, U.S. N., assistant Coast Survey, made a further examination of the bank 
discovered by him last year while working witli the steamer Yixeu. The result has developed 
a prolongation of the sl10al to the distance of several miles to tho northward and eastwanl of 
the limit then reached in soundings. "\Vl1ile employed in this work three small Lank;,; were 
found and determined in position and depth. These banks are marked by ripR, :ind lie with
out the verge of the ~ystem of shoals and hanks hitherto developed to tlw ::;uuthward and ea,.;t. 

ward of Nantucket. The report of Lieut. Comg. Phelps, statiug; the latitude and longituJe of 
each, iR given in 1\._ppendix No. 7. 

Hydrograpl1y qf Narragansett bay.-Following: close on the plane-table survey of the upper 
part of Na1-ragansett bay, the soundings above Ne\\-port were <:mnmenced in the latter part. of 
.August by a party under charge of Prnfossor \ 1l. I'. Tro\1-liridge, m;,.;istant in the Coast :::iurvcy, 
with the schooner Caswell. Tlie sheet projected for. the portion of 11ydrograph)- completed in 
the course of the season iucludes Mount Hope bay, Bristol U<\~1-, and the eutirc breadth of :'far
ragausett bay, in the vicinity of Canonicut and Prudence islands. I visited tliis party in the 
latter part of October and personally inspected the operntiorn;. The limits of the hydrographic 
sheet are given on Sketch No. 3 . 

.Assistant A. S. Wadsworth was attached to thi"' party, and, after the close of work for tho 
season in this section, engaged in active dutieR iu Soction III and Section IV. 

The 8ervices of .A1<sist.ant Trowliridge, who hm1 been formerly in tl1e engineer corps of the 
U11itcd States, Lei11g ur;:;e11tly called for h~' the chief cnp;incer, GPncral TottPrt, in 1\o\·embcr 
hu;t he was tran;<forrcd temponnily for duiy in Nt•w York harl•or, with thc mHlcr~tan<ling that 
when tlw cmer,:;cucy lm::; past<e<l he will n;,,;ume hi:; dulius in tlw Cua>'t Suney . 

.) 
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The new form of sounding apparatus recently invented b.Y Professor Trm\-brirlge waf' tested 
with higlily-safr;factory results (see Appendix Ko. 11) while his party in the Caswell was 
sounding in Narrag:amett bay. The following summary shows the progress of the hydrography: 

Miles run in rnunding. · ... ·. · · ..... · · · · . · · · · · · · · · · · · · · · · · . · · · · · · 4.50 
.Angles measured . · · · ..... · · . · ...... · · · .. · · · · · · · · · · · · · · · · . · · · · · · 350 
K umber of soundings · ...... · · ..... · · • · ..... ·. · · .... · · · · · · · · · · ·. 25, 900 

Six titlal stations -were occupied to furnish data for plotting tho soundings. 

Tidal obscrvatio118.-Thc series of observations, both tidal and magnetic, commenced last 
year at Eastport, :Me., were kept up until the end of September, under the charge of Mr. 
G. B. Y ose. Since that date :Mr. Samuel ·walker has had the care of the series. A self
registering tape and a preFRllre tide-gm1ge were uRed. The working of the fatter, as an 
experiment, is not yet e011clusi,·e, owing to the difficulty in having repairs ·made to the 
apparatus in the vicinity of the station. I visited Eastport early in October, and personally 
inspected the arrangements for continniug the Heries. 

At the CharlestowD navy yard Mr. T. E. Ready has continued his series of observations 
unbroken, as in the several preceding years. The high and ]ow waters are noted by means of 
a staff-gauge, the position of which has been changed a few paces to avoid ohf:.tructions that 
would otherwise prevent. the readings at low water. The city authoritie8 having provided a 
self-rq6stering: gauge, tlifl obRervations desirable for tlw special resurvey of Boston harbor 
have also been attended to by Mr. Ready, and are yet in progress. 

SECTIOX II. 

FROM J'OTNT JUDITH TO CAl'E HENLOPEN, INCLUDING THE COAST OF THE STATES OF CONNECTICUT, 
NEW YORK, NEW JERSEY, PENNSYLVANIA, AKD l'ART OF JJEJ.AWAHE.-(SKETCH No. 7.) 

The several operations of partieH in the section will be noticed as follows: 
1. Prirnar~' triangulation cm the coast of Connecticut, for connecting the baBe on Epping 

plaint' with that on Fire if'land. Magnetic stations were made in connexion with this work. 
2. Triangulation of the lower part of Connedicnt river. 
3. Revision of r;econ<lary triangulation from Sandy Hook southward along the coaRt of 

Kew Jersey to a station near Shark river. 
4. Plane-talile survey and hydrography of the Hudo;on river eontiuued, completing the 

soundings to Tivoli. 
5. Development of a sand ridge off Barnegat, and hydrographic examinations in the 

vicinity of the Five Fathom bank off Cape May. 
G. Il_vdrngraphic resurvey of the clw.nnels of the Delaware river in tlie viciuity of Pea 

Patch island, Red Bauk, and opposite Philadelphia. Important changes were developed by 
these examinations. 

7. Tidal ob8ervations in New York harbor. 
O(jice-work.-The drawing h<iH hcen completed and the eugraving coutinued for the new 

edition of coast map and chart, No. 21, New York bay and harbor; and the large manuscript 
map of that harbor for the commissioners on harbor encroachments has been finished and 
delivered to the State authorities at A lbnny. The engraving of' the sheet of the Hudson from 
the river entrance upward to Sing-Sit~g. and the drawing of the adjoining upper sheet, 
reaching to Poughkeepsie, have been continued, and a new progress sketch of the section has 
been drawn and engraved. 

Primary triangulation for con necling tl1e EJ-1pi11g bn.w~ with llie Fire h»land base.-After 
occ11pying a primary station in Section I, notice of which has been already taken, the party 
under my immediate direction was trausferred to Bald Hill, in Union township, Tolland 
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county, Conn., and ill the early part of Sep tern ber cornmenccu the measnrcmcnt of horizontal 
angles with the thirty-inch theodolite, C. S. Ko. 1. Six hunched a11d eighty-,.;ix o1rnervatiorrn 
were made on five primary sip;nal,-, which mark stationf' in the direct l'UUr1'e ],ct\\·een tl1e 
primary base in Maine and that on the south shore of Long l,,;land. Tlw louf:eM line i11 the 
triangulation of the season is about sixty-two miles. Assi;;i:mt G. "-· Jlean, "·ho mea~nrcd the 
lwrizontal angles, ah;o determined the hciglits of the five outlyiug stations by vertical a_ugles, 
using tbe eight-inch Gambey theodolite, C. S. No. 51. Three lrnmlre<l alld ;;evcnty-eight 
observations ·were recorded with tliat. instrument. 

In the same county, Box Ilill, in Bolton township, was occupied hy my part~- iu tlte month 
of October, the same instrumerits lieing used as at the other two statio1rn. Official duties 
detained me so late in 'iVasbirigton as to make il quite impracticable to take the field at tlie 
opening of the season. Time was found, however, for a rapid tour of inspection of the 
working parties on the coast of New England, on the rcturri from wl1il'h I visited my party at 
Ilox Hill in the latter part of October. The arrang;erneuts and executiou of work at all the 
stations were satisfactory. 

The geodetic records have been duplicated and placed in the archives of the Coast 
Survey office. 

Mr. Dean was assisted in the field and office ·work by Sub-Assi8tant R. E. Halter. At the 
two stations in Connecticut Mr. F. A.. Lueber served a;; recorder iu tl1e triangulation party. 
Iloth stations and their connexion "·ith :M:onadnoc and relation to the general scheme of 
primary triangul.1.tion are shown on Sketch No. 1. Meleorological journal;; wcrn kept lJy the 
party while the field-work was in progrcio;s. 

J.1fagnetic observations.- 'iVhile carrying on the geodetic work at Bald Hill. Assistant Dean 
made one hundred and twenty-ii ve observlltions, on three separate <la.YB, for ueterrni11ing the 
magnetic declination, an<l two sets for intensity and moment of inertia. Four sets of 
obsPrvations were made at that station for ascertaining the dip of the magnetic needles. 

At Box Hill about the same number of observations were recorded for the determination 
of the magnetic elements. Mr. llean and Sub-Assistant Halter used the declinometer, C. S. 
No. 1, and dip circle, No. 4, at both stations, and at the close of the sea:;on duplicated and 
sent to tlie office the notes and records made at each of them. 

Triangulation of Connecticut ?0 i1:cr, Conn.-This work was taken up by Assistant Edmund 
Blunt ou the 1st of September at the mouth of the river, and on closing for the season had 
been extended seventeen miles northward to Good,; peed';,; Landing. Points ample in number 
for the purposes of the plane-table and hydrographic surveys were determined and recorded 
as the triangulation advanced. 

Mr. Illunt was assisted in this duty by Sub-Assi;;tant W. S. Edwards, and aided by ~Ir. 
F. l\L Wise. The following summary shows the progress made during the seaRon: 

Stations occupied· . · - · · · · · · · . · · · · · · · · · · · · · · · · - · · · · · · · · · .. · · ·. . . . . 29 
Angles observed • · · · · · · · · . · • • · · · · · · · · · · · · · · · · · · · · · · · · · · . · · · · . . . . 309 
Signals erected ..... · · · · - . · · · · · · · · · · - · . · · · · · · · · · · · ... - · ... · . . . . . . 39 
Number of observations · · · · · · · · · · · · · · · · · · · · · · · • · · · · · · · • · · · · · · . . . . 3, 809 
Area of triangulation (square miles) · · · · · · · - · · · · · · · - · · · · • · · · · · . . . . . . 62 

At the outset of the season and after its close Assistant Blunt took charge of the Coast 
Survey vessels at Peekskill, N. Y., and rendered important. service by having them in 
readiness for duty afloat as the working parties took the field for the summer and autumn. 
Sub-,\ssistant Edwards efficiently aided in the arrangements required at Peekskill and :N" ew 
York. At the end of the working season at the north he was assigned to duty iu Port Royal 
sound, S. C., with the party of Assistant C. 0. Boutelle, whose operations will be detailed 
under the bead of Section V. 
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The original records of horizontal angles in nine volumes, containing the observations of 
1859, by Assistant Blunt, and a duplicnte of those made by him in lSGO, with description;,; of 
the stations occupied last year on the Hudson river, hinvc l•een rccciYcd at tho ofhco. 

Rei:L~ion <!f 8U'Olulury i ri1111yulation un tlie mnst 1!f l.Tew Jer8ey. -AsRistaut Jnhu Farlc:·, after 
making a reconnaissance in August, in which ho wa~ accompanied by Sub-Assistant C. M. Bache, 
occupied as stations the light-Louses at ~avesiuk aud Sandy Hook, and laid out a series of tri
angles to define the coast line of New Jersey as far sonthward as Great Pond signal, or about 
:fifteen rnileR from the station 011 Saud:· Hook. Stations have been selected fur extending this 
work Routh ward a.long tho coast of N cw Jersey. The party of Assistant Farley continued in 
the field until the beginning of November. 

Topography aml Hy(ll'O!Jrapl1y qf Hacl8on river.-The regular survey of the Hudson haR 
been advanced iu two localities by a party in clmrge of Sub-Assistant Jolrn Meehan. From a 
point one mile south of .Anthony's Nose, upwards to Sherman's wharf, above Newburg, the 
shore-line was accuratel.v traced for two hyurog·rnpl1ic sheets of last year which contain the 
sounclings executed by Lieutenant Commauding Fauntleroy. .After completing thiR duty the 
party of ~lr. :Meehan, in the schooner Genles, moved to Rl1inebeck, where the shore-lino 
survey and hydrography were jointly resumed and extended to Tivoli. The work of this year 
connects in that vicinity with a survey made in 1858 by Lieutenant Commanding Murray-

.A. tide-gange used in conjunction with the hydrographic operations was read every fifteen 
minutes, and showed a mean rise and fall of 4.6 feet. 

\Vithiu the limits of the sheet projected by Mr. Meclrnn he completely developed the 
shoals in the Hudson known as "The Flats" and "Hog's B;ick," and nbo those immediately 
opposite to Tivoli. The following general statistics refer to the two localities in which tho 
party workecl: 

Shore-lino surveyed (miles)·· ....... - ..... · •.•.....•.. - ....... · · · · G5 
Angle;; measurecl······ .................. ·--··- -····· ...... ······ 2,016 
l\Iilm; run in sounding···· - · · .......... ·. ·. • . • · · · • • · •••.. · · • • · 155 
Number of casts of the lead ••....•..•.. · · · · · · · · · · · · · · · · · · · · · · · - · - 12,293 

For l1ydrogrnphic purposes Sub-Assistant Meehan determined two l?undred and six points 
with tl1e plane-taLle. 

:Mr. F. R. Hassler aided in the field-work on the Hudson, and accompanied l\Ir. Meehan 
after clo,,;ing- work in this section on topographical duty in Fairfax county, Va., mention of 
which will be mudo under the head of Section IIL 

Two plane-table sht·ets, containing the finished topography of the shores of the Hudson 
river above and below Yonkers, were inked during tho winter by Mr. Cleveland Rockwell and 
deposited in the office. 

ln February last Lieulonant Commanding Fauntleroy turned in at the office two hydro
gra.phic sheets containing the sounuings made by his party in the Hudson river, between N cw
burg and Poughkeepsie. 

Hydrographic examinations <!..ff Barn<'-gat and Cape May, N. J.-.My attention having been 
called bv G. ~W. Blunt, esq., of N cw York, to the supposed existence of banks or ridges off 
Barnegat, Licutenuut Commanding T. S. Phelps, United t3tates navy, assistant Coast Survey, 
in command of the steamer Vixen, in July last made an examination of the locality designated. 
That officer, in reporting the rernlt, remarks : '' 'l'here is only one ridge or bank in this vicinity, 
the limits of which are indicated by the following bearings and distances : 

"North end of shoal E. i N. 15 miles} f B tr ht 
"South end of shoal E. SE. lG miles rom arnega ig · 

••There are from eleven to thirteen fathoms on it, with from fourteen to sixteen fathoms 
in shore. The length of the shoal is about eight miles, and its general course north and south." 
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On approaching Barnegat from tltc eoutlnvard a line of sounding-fl waR carried by tho part;~ 
iu the Vixeu to show <lcptlrn bctweeu a station fiftccu miles tli"taut from Ihnteg:tt and tho 
lig;ht-lioat, which if' i1ow moored about a mile rnntl1cac't frnm tlrn thirteen feet "l'"t off Cape 
May. In that Yicinity the shoab to the northward of tl10 Five-F<itlwm lmnk \\·c1-e careful!:· 
examiuod. The soundings as marked on tho Coast SurYcY drnrt of 1852 wore found unchrn1;2:ed, 
excepting at ouc E'pc>t, in refcTeucc to which Lieute;1ant Cornmauding Phelps rer>orts a;: follows: 

''The small shoal with three and a half fathoms on it, g·ivcn on the chart a,.: l1ci11g- fonr 
miles north of tho bank, has partially di>'appe:trcd, tlie soundinµ:c: llOW ranging from four uml a 
half to six fathoms, with f'even, eight, anu nine fathoms around it." 

One hnndrcd and forty-one miles were run while sounding l>y th<' party in the Vixen. 

Uncfor the head of the next two sections further mention will be made of the occupation 
of this hydrographic party. 

Eydrogravhic resurvey of the Drlaii-are river, nem· Philadelp!iia. Fort Jlf(!lin, and Fod Dela
ware.-Speeial instTuctious wore given to .A.ssistaut George DaYid1<on on tho 2Cth of Aus:nst to 
make a hydrographic resurvey of certain portiorn; of the llclawnrn rin~r in order to cletcrmi11c 
what chaugeR had taken pl:tee since the firnt survey. This was direetcu with reference to pur· 
poses of defence. The first portion examined embraced the Delaware oppol"ite Philadelphia, 
arid exhibits marked changes in the eastern channel alJreast of the upper part of Camden. the 
bar from the upper end of .. Windmill island hin-ing formed almost to Cooper's Point. The sboal 
formerly extending far below 'Yindmill island appeaTs to have been much cut away. Important 
additions to the wharves are being made along the Philadelphia front by extending them to tho 
port warden's established line; several wharves have been built out from Camdeu; aud a con
tinuous wharf has been constructed around Wimlmill island. These changes, when complded, 
will materially affect the condition of the channel and shoals of the Delaware. 

The second portion of the resurvey comprised the river between Red Bank and Billinµ:s
port, including "the bar" and tl1e approaches to Fort Miillin. Changes lrn\'C l1eeu tlc\elopeu 
in this Yicinity, and the preliminary Tcdnction8 indicate a depth of one foot more \niter 011 tho 
bar than was found in the original survey. .A.s:3istant DaYidson suggests that it would be a 
material aicl to navigation if there should be fixed to the light-house pier, ai1cl to the wl1arf at 
Billingsport, large and distinctly graduated sta{fo to indicate to outward a11d inward bouud 
heavily-laden vessels the depth of water on tlic ba,r between the buoy8. 

The third portion of the riYer resurveyed was between New Castle and Reed.'" Point. 
including the Bulkhead shoal and the r..pproad1os to Fort Delaw;ire. Part of the shoal l1etwcen 
Delaware City and Pea Patch i,;land has been cut away, and important chang<:s appear to have 
taken place below the island. The preliminary rednctious :-how that the eastern channel along 
Hie Bulkhead shoal remains the deeper. The small marshy patches, formerly known as tho 
Goose islands, have disappeared. The positicns of all the buoys have Leen accurately doter_ 
mined . 

.A.t the request of tlie officer commandiug Fort Delaware, (Captain A. . .A.. Gibson, 2d artillery, 
United States army,) Assistant Davidson was instructed to make the resuryoy bet we cu Reedy 
Point and Fort Delaware, and also to mab~ a ininute survey immediately around the Pea l'ateh 
island. A copy of this 1vork will be transmitted to the chief of the corps of engineers, linikd 
States army. Assistant Davidson acknowledges the kindness of Captain Gibsou ill fumi"hi11:; 
him with a boat belongiug to the fort whilst executiug the above survey. 

Tidal stations were established at each of the foregoing localities, aml rnarks left for refer
ence. 'l'he tide-gauge readingR at two of the stations were referred to the tidal ~tafis ut tho 
Philadelphia navy yard and at Fort Delaware. 



 

38 REPORT OF THE SUPERINTENDENT OF 

Tlie following statistics embrace the work which was closed on the 20th of November: 

I Pl1ilitddpbia. Furt J\Iiffiiu. Fort Delaware. 

·------ ------
! 

HigrmlH '"'t<d1lishcd ••• - ••. - • - -· -- - --· .• - --· ·----· ·-- --· • ·--· • ·-- • • • • • · i 
Angle8 ol):'iP,r\i·l~tl ___ .. . ____ . _ .... ___ --- ____ ................ - ---- ____ ..................... -- ....... ! 
:Milt·~ n1n in i;ounding ..... ............. --- .......................... __ ....... ___ .... _ ......................... _. : 
N111n ln•r of son nd ingl-\ ......... _ .. __ ................ _ .... __ ............. __ ..................................... _ j 

27 

71 

::7 
I, 151 

2.1 

14!) 

49 

1,779 

37 

4\i3 

140 

4,41i0 

The six volumes of original recordl:l have been duplicated, all the lines are plotted in a pre
liminary way, and some of the sounding:s have heen reduced and plotted in their final form. 

'Tidal observations. -The self-regi;;tering tide-gauge at Governor's foland (New York harbor) 
has lJeen kept in operation l>y 2\1r. lL T. Bassett, and fow interruptions occurred in the record 
of observations made, even during last winter. The gauge was not taken down, as in former 
year:;, on the approach of cold weather, a layer of kerosene oil in the float-box being geHerally 
found a sufliciont protection against freezing. In a few cases in which tho water was, never
theless, frozen, corresponding observations were read from au ordinary staff-gauge at Brooklyn 
to complete the record. 

SECTION III. 

FIW.1.1 CAl'J:: HENLOPEN TO CAPE HENRY, INCLUDING THE COAST OF PART OF DEL.\.WARE, THE COAST OF 
MARYLANl>, AND l'ART OF THE COAST OF VIRGINIA.-(i::iKETCH C, No. 10.) 

The field-work in thi11 section will be mentioned in the following order: 
1. Extension of the Potomac river triangulation to Swan Point, above Blakistone island. 
2. Topography of the sea-coast of Virginia. 
3. A minute plane-taLle survey of tho parts of Fairfax county, Va., and of :Montgomery 

t unty, Mel., adjacent to tlie lines of the Distriet of Columbia. 
4. Shore-line survey of tho Potomac in the vicinity of Blakistone island. 
5. Reconnaissance for determining the topographical features and depth of water in the 

Potomac river at White House Point, Mathias Point, and at Lower Cedar Point. 
6. A general hydrographic reconnaissance of the Potomac from Blakistone island to George

towu, D. C. The results of this wmk were plotted at once and lithograplwd. 
7. Tidal observations. 
Qtfice-worl.:.--Progress has been made in the drawinJ:?: of maps and charts, No. 29, Atlantic 

coast, from Isle of ·wight, Del., to JJhiucoteague iulet, Va.; and No. 30, from Chincoteague 
inlet to Great Machipongo inlet, Va.; also in the engraving of the following sheets of the 
Chesapeake series, viz: No. 32, from Magothy river to Hudson river, Md.; No. 34, from the 
Potomac river to Pocomoke sound; No. 35, from Pocomoke sound to York river; No. 36, from 
York river to the entrance of Chesapeake hay, and on that of the sheet of Rappahannock river 
from Punch Bowl to Occupacia creek. The drawing, lithographing, and engraving of the upper 
sheet of Patuxent river, from Point Judith to Nottingham; the drawing and engraving of the 
chart of St. Mary's river, ~Id., and the engraving of the Rappahannock sheet from the river 
entrance to Punch Bowl, of coast maps and charts; No. 31, Chesapeake bay, from the Susque
hanna to Magothy river; No. 33, Chesapeake hay, from the Hudson to the Potomac river, have 
liecn completed, as also the photographing and lithographing of the preliminary chart of the 
Potomac river. Additions have been made to the progress sketch of the section, and the 
<lrawing for a finished chart of the Patuxent river has been commenced. 

Special notes on the tides and mi,gnetic declination at numerous stations on the eastern 
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coast of Virginia, and along tlte shores of Chesapeake bay, \Jaye been prcl'ared at tl1e oHice 
an<l <liRtributed for the use of the \Var nnd Kavy Departme11ts. 

Triangulati"on ol tlie Potomac river.-Tbis work wns resumed in the middle of Octol>cr, 
1860, by a party detailed in elrnrge of As:;istant Jolm Farley. 'J'lie ,..ig-nal,.; u,.;cJ by tlie hydro
graphic party in the main river as liig:b up at' Hlakistone island, and in the soundiu~ of H1·it
tun' s bay and St. Clement.' s bay, 1vere determined in position, a11d additional points "·ere 
furnished for two plane-table parties iutended to carry on the fini,;hed survey of the Potomac. 
Mr. Farley reoccupied several of the stations of the pro.-ious season, the signals at others 
nearer to tlw upper part of tlw series uf triangles liaYing been ulowu do\\"ll or clestroyPd. He 
then took up the triangulation of the river at Blakistonc island, (Sketch Ko. 10.) and extended 
it up the course of the Potomac to Swan Point and 'White Poiut, reaching those stations at the 
end of Kovemlier. The schooner J. Y. ::\Iason was used by his part_,. for transportation. 

In the usual course of procedure tliis work would have been su;,:pende<l only duriug- the 
inclement. part of the winter and early sprint>;, to be re,.;unwd and carried on durinp: the latter 
part of spring and in the summer. Tl1e statistics givc11 lJe]ow show merely the results for the 
first half season, the condition of liostiiities aloHg the Lanks of tlw Potomac making it quite 
impractical.ile to continue the work iu the ::;pring. 

Stations occupied .. · · . · .. · · · · - . · · · · ... · · · · 
.Augles mcasnretl .. · · .... ·... · . · ........ - .......... - . . . . . . . . . . . . . . 'lO 

Kum her of observatious .. · · · · ·. - · · · ... · · .... · · · · · · · · · · · · · · · · · · · · · · L :!D.'i 

Assishmt Farley was engaged in duty in the office until midsummvr, and tlicu took up 
field-work in Sectiou II. 

The schooner Ma~on, used by the trian;;nlation party on the Potomac, was returned to 
Baltimore in December. 

Mr. Farley measured the angles al!ove and below Blakistone island with the six-iud1 
Gambey theodolite, C. S. No. 7G. 

Topoy1'apl1y qf the sea-coast of Virgilliu.-Two partie:' arc now in the field under instrnc
tiom; to continue the plane-table stirYcy from Cliin('oteaµ;ue iulet :<outhward towards (\1pe 
Charles. One of these is in charge of Assistant. A. )f. IIarri80Jl, wbo 11ad pas;ied the worki11g 
season at the north iu topographical duty in Sectio11 I, a>< already i;;tatcd. The other part.\· is 
under the charge of Mr. Charles Hosmer. Mx. II. "\Y. Bache i:; attached to tlw par·t;· uf As
sistant H'trrisou. 

In addition to the regular progTess of the survey in this ciuarter, the pnrtics have been 
placed at the di8posal of Brigadier Goncral II. II. Lockwood for thl' execution uf >'pccial surn'ys 
required in the military occupation of Accomac aucl Kortlrnmpton counties. 'l'hey are ab:o 
provided with the means for sounding out 1l1e iulets and small hnp; of tliat vicinit.\·, whicli lrnvc 
not been included in the previous hydrographic >York of the Coast Surve.Y, Snb-.Assisbrnt. F. 
W. Dorr ·was temporarily engaged in plane-table duty, in thi::; field of work, before the ast:ign
ment of tl1e parties now employed there. 

Topography of part of Fai1:fax count?/, Virginia.-At the reque;;t of Lieutenant. GC'11eral 
Winfield Scott, aud by authority of tbe Treasury Departmeut, arrn.ngcmmitt< were made for 
this work at tlic beginning of June by the a;;;sigrnnent of the mo,;t cxpcric11ce<l field a,,;si,;ta11t, 
II. L. \Vhiting, esq., for the general supervision of two working parties. The charge of one 
of the plane-tables was given to S11b-Assistant F. IV. Dorr, and that of the otl1cr to 1'1r. CkYe
land Rockwell. Messrs. A. \V. Muldaur mid ·w. \V. Harding aided from time to time iu either 
of the parties, according to the conditiun of tlie sun·ey, with reference to it" ad \-auce in any 
desired direction. The working sheets were laid out. to iudnde all the cfotaiJerl f'calUres of 
gronud then occupied by the army under Brigadier General Irvin .McJlowell. and tlwse iunne
diately to the north and west of his line of pickets, as for as practicaLle, iu the direction uf 
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Pairfox Conrt-house, and a;;; high up t.ho Potomac as the bridge which now ocC11pies the site of 
u forn1LT "clmin" bridge. 

l\lr. \Yl1itinp; wat-1 fun1itil1etl with tbe means of transportation from General Tyler's Lrig
acle, and 011 the 11th of June Mr. J)urr occupied two 1-'tatiom;, at tl1e Naval Observatory and 
near tl1e \Yashiug-ton eml of tlie Lo11g brid;,:;e. These, with two others on the Virginia side of 
the Potomac, (Arliugton aml the Tl1colog·ical Semiua1·y near Alexandria,) are the Lasi,; of the 
plane-table survey. JUr. Dorr projcckd the slioets anL1 in the coun;e of a few dny;; comrncnce<l 
th0 field rnrvey in tlie \-i <.:inity of Alexamlria. The dctaib in that quarter were completed l>y 
the 5th of July. A t;heet to contain the f'urfoce features below the '' cliaiu liridge" wa:< then 
taken up and the detaib traced in to a line of ,iuuction >vith an intermediate plane-table 
sheet of Mr. Rockwell, who lmd meanwhile exte11ded the topog-raphy of the middle sediou as 
far west as F<Jl!' :< Clrnrol1, then the 11eaclquartcrs of General 'l\ler, to the in:1mediate vicinity 
of Yimrna, and g·euernlly to li1mt" heyoncl the outpoKb. Ruli-As,,io;tant Dorr completed the 
work l)etwccn the "clrnin l>ridgo" and Gcoq;otown by the l!Hh of July, and then employed 
r<evernl <lay,; in contouriug Jij,; previou,; shuet of topo~rn11hy. With uuvarying- prnmptuess 
Loth partiu:-; were forui:<lwd. \\·ith armed guard.s l1y onkr of General McDowell, or from the 
comrna11cls of General Tyler or Colonel Heiutzelman. 

1\Ir. Rockwell co11tin11ed hiH survey until the :;'.Gth of .June, having met with hut one inter
ruption by hostile approach on the :24th. Iu the early part of July the work waK Hu:<pcuded 
by rnoYumoub in position of the regiment" from wl1ich guanlc; coultl Le dntwn, but was resumed 
011 the 10th and continued nntil the 20th without gm1rd. Mr. R'.>ekwell at the la,;t-mentiouecl 
elate liad cormeded his survey with the tupography done by Snb-Assistaut Dorr. 

Tracings of the work, as tlw survey advanced, were furnished to General McDowell, 
Genernl 1\lcr, and Colouel Heintzelman. Tho two corps of cnMilleers were also supplied with 
copies. Tlic resulting nrnp waR photo[:;raplicd as Rocm as practicable and tluplicates wore 
placed at tho di,:p<wal of the oHicers for whose use the map was ordered. 

Tho statistics of tlic topogrnphy are a~ follows: 

llnact<, aggrq:;ate length·· .. ·· · - . - - · - . - ...... - .. - . - .......... . 
Ila il road,,; · · · · · · - - · · - · · · · · · · - - · · · - · · - - .. - - - - .. - . - . . ... - ..... . 
Cred;.s ...................................... , . . . . . . . . .... _ . 
C:inal · · ... · ...........................•................ 
Arca, i11 square n1iles · - - · · · · · · .... · · ......................... . 

urn miles. 

131 
G~~ 

G~ 
38 

" 
" 
" 

lu reference to the critical natnre of the field duty performed by Mcssrn. Dorr am] Ruck
"·oll, at time:> lietwecn twu exten:<ive line:< of military outpmib;, A,;si~tant 'Vhiting remarks: 
''The cironmHtttuce" and condition" of t!tc service have required the constant exercise of 
watchfuhH'c'S anc1 prudence, aud tbat, I am happy to B:1y, has been most judiciously displayed." 

}fr. "'hi tiug vi8ited the workiug parties freq ucntly and gave close and attcnti ve super
vision to all the details of the survey. Hi,; report on its completion concludes as follows: "In 
clo,;i11g, I am µ:ratified to report that the general reimlts of our work have been 8Uccessful. 
The detailed survey sl10w8 all tho important topographical features of the country which it 
embraces; the main roads, by-roads, and bridle-paths; the woods, open grountls, and streams; 
houses, out-lmilclings, and fences; with as close a sketch of contour as the hidden character of 
the country wonld allow-proclucing in all a map hy ·which any practicaLle military movement 
might he studied and planned with perfect reliability." 

Jn the middle of Aug1rnt, at the request of Major General McClellan, the topography of 
the northwestern approaehc8 of the city of 'Vashington was taken up and completed in the 
l·ournc of the followi11).!,· month. This work embraces the turnpikoR and main roads from Ten· 
11allyt<rn 11 towards 13rook ville all(l tl10,<o passing tliron;.;-li Hock ville to Great Falls on tho Poto· 
llJill'-
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In October the same parties, in eharg-o of J\Iessr8. Dorr and Rock,Ycll, aided b~· .Mr. J. '"· 
Donn, extended the smTey north ward and west ward from Fall's Church an cl the Chain bridge. 
Sub-As;;.istant P. C. F. West worked with a third plane-table in tlie "anw vieinit;-. 

Early in November Sub-As:-i:-tant John l\lechan, ai<focl by Mr. F. H. Ila""ler, took up tlie 
general topography below Alexaudria, and continued it heyoud Mount Yernon. and from the 
shore of the Potomac to within three miles of Fairfox Court-house, including the line of the 
Orange and .Alexandria railroad as far as Burke station. 

To test the detailed surve:1:;; which, in the aµ-gregate, bad embraC"ed an area of two lrnn
dred and twenty-three square miles, and ·whid1 had been made in defached parts, a trianµ:ula
tion was commenced in October by S11b-A.ssitltant ·w. H. Dennis. Thi" is Rtill in pro~rcss and 
is now in charge of Sub-Assistant Chas. Ferguson and Mr. C. Hosmer, Mr. Denni:,, having been 
assigned to dut.·• in Section V. :Mr. L. L. Nicholson is attached to the triangulation party at< aid. 

Assistant Whiting has had the immediate supervision of the field parties, tl1e labors of 
which since Augm;t have been under the general direction of Lieut. Colonel J. N. Macomb, 
topographical engineer-in-chief of the army of the Potomac. 

The co-operation necessary to meet the requirements of die commanding general has been 
systematic alld effective, the topographer;; being al ways in readiness, and the means of trans
portation and details of men promptly supplied. 

Plane-table survP::J qf the Potomac river.-N ear the middle of October, 18()0, a dou hie party, 
with the schooner Guthrie, was detailed to execute the topography of the sbores of the Potomac 
between Piney Point and Blakistone island.-(8ketch Ko. 10.) ~.\.ssistant I. Hull A.dams and 
Sub-Assistant S. A. Wainwright at once took up the work with separate plane-tables, the 
object being- to complete the detailed survey of the banks of the river as far up as tlie triaugn· 
lation had been carried by .Assist.ant Farley. The shore-line of both sides of the Potomac 
was traced by the parties, and alt<o the mouths of several creeks, Blake's on the north or 
Maryland side and Jackson's and Muchodac creek on the Virginia side. 

On account of the unfavorable weather which set in before the close of October it was 
found impracticable to take up the detailed topography. The two parties traced au aggregate 
of about thirty-eight miles of shorn-line and filled in two square miles of interior. The 
Potomac is from four to five miles wide where the parties 'vorked. About a fortnight at the 
outset of t.hc surveying season was employed in replacing the signals left by the triangulation 
party, most of them having been blown down by storms. 

After closing work the vessel was sent to Baltimore and laid up. 
Mr. Adams was employed in Section I during the summer. 
Sub-Assistant Wainwright resigned his position in the survey on the 25th of June to enter 

the army. 
Special examinations on the Potomac river.-In the first week of June a topographical and 

hydrographic reconnaissance was made at "'bite House Point and at Mathias Point on the south 
side of the Potomac, and also of the vicinity of Lower Cedar Point on the Maryland side of 
the river. This duty was executed by Captain IY. R. Palmer, of the topographical engineers, 
assistant in charge of the Coast Survey C'ffice, in the small steamer Resolute, then in command 
of Acting Master Budd. Commander Rowan, with the sloop of war Pawnee, convoyed the 
party and placed the boats of that vessel at our disposal for taking eoundings. In each instance 
the shore of the immediate vicinity was traced and mapped, and lines of soundings were run 
quite across the bed of the Potomac. Copies of the resulting sketches were immediately 
furnished to the military authorities of the government. 

Acting Lieutenant Blue, of the Pawnee, assisted in running the lines of soundings. 
Two hydrographic draughtsmen, Mr. Charles Junken antl Mr. IV. :F'. Sa11ds, of tlie Coast 

Survey office, accompanied Captain Palmer and mapped the rcsultR of the obs<c'n;ations. 
Hydrograp!zic reconna,issance qf tlie Potomac river.-.A.t the cn<l of last season the regular 

6 
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hydro;:;raphy of tl1e Potomac river had Leen advanced from the entrance up"·ards as far as 
Blakistone island. In the mmal order of work the somid.ings would have been taken up again 
in the spring. This, for reasons already stated, being impractical>le, a hydrographic recon
nais,;ance of the cha11uel of the Potomac between Blakistone ishrn<l and Georgetu,n1, D. C., 
was directed early in :May last, and was executed by Lieutenant T. S. Phelps, United States 
navy, as:;i:::;tant in foe Coast Survey. The steamer Mount Yernon, then in command of Lieu
tenant J. H. Russell, United States navy, was assigned by the honoruLle Secretary of tlie Navy 
for the use of tbe hydrographic party, and a small detachment sent on board from the 7lst 
regirucnt of New York militia, then quartered at the navy yard. The Mount Vernon was 
attended by tl1e steamer Anacostia, Lieutenant T. S. Pille brown, United States uavy, m; a 

convoy. To the party of Lieutenant Phelps were attached .Messrs. C. Jun ken, "\V. B. M0Murtrie, 
and A. W. Mul<laur, of the Coast Survey office. Mr. F. A. Luebor served as aid and recorder 
while tlie souudings were iu progre,;s. 

Tliis duty was prosecuted in the second week of )fa~'· Immediately after the return of 
the party the soundings were plotted, and tracings from the reconnaissance chart furnished to 
the 11aval aml military autlwritie" of the government,. 

Previous to his withdrawal from the survey, on the 2d of May, Commander Muse sent to 
1 he Coast Survey office all the note books containing the records of soundings, angles, and 
tidal oLservations made Ly hi;; party in the Patuxcnt and PotoUJac rivers during· the surveying 
season of 1859-' 60. 

Tided observations.-At the Washinp;ton navy yard tho self-registering tide-gauge was kept 
in motion under the charge of Mr. J. W. Donn until the 12th of December, 18(j0, when the 
in,;trurnent was removed to another station. 

The re1mlts obtained from the observations made at the navy yard at Washington are suffi
cient for all the purposes intended when tbe series was undertaken. 

The observatiom; at the permanent. tidal ;;tation ai Old Point Comfort, Virginia, have been 
kept up by Mr. :M. C. King with good success. 

SECTIO~ IV. 

FRO:'tf CAI'n HENRY TO CAPE FE.U:, rncLlJDING THE COAST OF I'AilT OF VIRGINIA, AND OF PART OF NORTH 
CAHOLINA.-(SKETCH D, No. 11.) 

The instructions issued and the vrnrk done will be stated under the following heads : 

1. Instructions for prosecuting the main triangulation of Pamplico sonml, and for deter
mining poi11ts to serve for commencing the plane-table survey of the shOTes. In connexion 
with this work it was designed to make observations for ascertaining the magnetic variation, 
dip, and inteusity. 

2. Additions in topogriphy at. several lomlities for completing the chart of .Albemarle 
sound. .A 8mall portiou of topography yet remains to lie done in order to finish the detailed 
survey. 

3. A hydrographie examination off the coa11t of Virginia to the southward of Cape Henry, 
and soundings in the channels and at the approaches of the several inlets into Pamplico 

sound, N. C. 
O.fjice·work.-The drawing and engraving of additions to the two sheets of Albemarle 

sound (coast maps and charts Nrnl. 40 and 41) have been executed, and the drawing of a pre
liminary chart of the coast of North Carolina, from Oregon inlet to Ocracoke inlet, has been 
lithog-n~phed in the office. The engraving of the sketch of North Landing river (Currituck 
!'cmnd) has been completed, i1n<l ndditions have been made to the progress sketch of the 
section, 

Trianyulatfon ef Pamplico sound, N. 0.-My instructions to Capt. T. J. Cram, United 
States Topographical Engineers, .Assistant Coast Survey, under date of September 24, 1860, 
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provided for the continuation of the main work north and east of Swan Quarter island, (see 
Sketch No. 11,) and for taking up the secondary trian~ulation uf the ;:]wres of the sound to 
provide a basiH for the topogTaplty. A::<sitihrnt A. ~- V\'ad,.,worth '"'18 as,;ig1wd to assiiit in the 
fid<l-ffurk. .Arrang'oments were also ma<le and in,;trumenb ,.;elected fur detennini11g the· mag
netic declinRtion, dip, allll iuteusit.Y at ,.,tatious ill tlie Yiciuity of tl10se to Le occnpied in the 
triangulation. The schooner Bancroft was repaired for trani'portation, and a fiat-boat, for 
passing through the shallow parts of the sound, was forwarded to tlie site of work early iu 
December b:; the Albemarle and Chesapeake canal. The Baucroft wa,; about to proceed to 
her station, by sea, when I receive<l notice from the general disbursing agent that no 
funds could be had from the treasury to meet the estimates under the appropriations. The 
flat-boat was aecordiugly brought back and laid up with the Rebooner at Philadelphia. The 
instruments were returned to 1lte Coast Surve.Y oflic:c. One of the theodolites (Ko. 18) and a 
reconnoiteriug telescope, which bad 1eeIJ left in tl1e care of ~fr. R. K. Taylor, at l\e"·bern, K. 
C., at the close of the preYious season, ha Ye not yet been recovered. 

Topography qf Albemarle sound, _,_1\i. C.-For the completion of the larg-e chart of .Albemarle 
sound tliere remained, at the opening of the season, several detached patches of plane-table 
work, priucipally at the mouths of the ri,·erf' that make in at the western en<l of the sound and 
parts of islands lying in and near Roanoke and Croatau souml. For this suppleme11tary work 
Sub-Assi;;tant John Meehan made preparntiou at the usual period fur taking the field in this 
section, and executed the topography of tbe banks of the Clwwan river (Sketch Ko. 11) for 
thn~e miles of its course above it,.; entnu1ce into the f.<ound. On tlie same sl1eet tlie lower 
pitrts of the Roanoke and Cushai and their brancl1es, the easternmost and middle rivers, were 
mapped, completing the plane-table survey of the western eud of A.lhemarle sound. 

In the southeastern part of the sound Mr. J\fecb~m surveyed Durant's island and the shores 
of East lake aud South lake, both of which connect behind the island with the waters of 
Alligator river. 

Ou the 1st of ~larch the party took up the f:urvey of Roanoke island at Sandy Point and 
Shallowlmg hay, and pushed it E"Onthward, and had mapped about fifteen square miles of 
the area of the islaud hy the :10th of April. At that date the camp fixtures and imtruments 
of the party were seized hy an armed body of t.he citizens of the State of North Carolina. 
Sub-Assistant .Mechn.n and hiE" aicl, Mr. F. R. H:1ssler. then returned to the office, being thus 
left without the means of completing' the survey of the lower part of the isLuid. 

A summary of the work done liy the party is given in the following statistics : 

Shore-lino surveyed ........ - .... · · · ....• - ... ·. - · ....... - . . . . 13 q miler;. 
Rot1ds- ......................... · · · · · ................. · ...... · · ... · ·.. ~3~ ~' 

Arna of fo]:Jography (square milr~R) · · ·. · .. · · · · · · · · · · · · · · · · · · · · · 80 

After inking and forwarding hiii plane-fable sheets for deposit in the office, Mr. }frcha11 
was assigned to duty i11 Section IL 

Assistant. A. S. Wadsworth will be engaged in completing the topograph~- of Roanoke 
island if that ground shall be occupied in the opcra':ions of Brigadier General A. E. Burnside, 
and in such other plane-table duty as may be called for eitl1er by the military movements or 
by the naval operations under Commodore L. :.\I. Goldsliorouglt. 

Hydrograpl1ic exam£noiion.-Throngh the superiutcmlent of the Katioiwl Oh:-ervator.1', 
Commander J. M. Gilliss, U. S. N., my attention was called about the middle of .Tune tu tl1e 
supposed existence of a shoal or rock off the coast of Virginia. Tbe position of the dan12·er, ail 
reported by Captain Martin Smith, of the American ship Simoom, which ~truck l liree times 
when within sight of Cape Henry, was seventeen to nineteen miles south of tbe cape, and 
seven to eight miles off shore. The spot was stated by Captain Smith to be quite small, and 
to have a depth of twenty.four feet of water on it. 



 

44 REPORT OF THE SUPERINTENDENT OF 

In July Lieut. Comg. T. S. Phelps, U.S. N., assistant Coast Survey, with the steamer 
Vixen, made a thorough examination off the ·False cape of the coast of Yirginin, and the result 
shows that no shoal of natural formation exists in the vicinity in which the Simoom touched. 
Beyond three miles from shore the least depth found was seven fathoms. The party in the 
Vixen ran eighty miles in eounding out a stretch of twe!Ye miles coastwise with a breadth of 
six miles seaward. 

An intimation given in the log of tbe Simoom al' within the knowledge of the pilot then in 
cliargc in regard to the si11king- of a vessel some time ago in the vicinity in which the Simoom 
struck, leads Lieut. Comg. Phelps to the conclmiion that a wreck wae touched on. His 
examination was thorough, and thoug-h the obstacle was not hit in sounding the non-existence 
of the supposed shoal may he regarded as clearly made out. An extract from his report is 
given in Appendix No. 8. 

On his way to New York after making this examination, Lieut. Comg. Phelps started a 
line of soundings from a position eleven miles east of the "Falso cape" of the Chesapeake, 
intending to run along the coast in the direction of tho light-ship off Sandy Hook. The line 
waR kept across the entrance of the Chesapeake, but a little north of it the Vixen was set to 
the westward by the effect of a reeent gale on the eoast of Virginia, and the soundiugs were, in 
comiequence, interrupted. 'l'he vessel was shelteretl f'cir t!le time at the Delaware breakwater, 
and then resumed hydrographic duty, which has been mentioned in its proper place, under 
the head of :::;e.ction IL 

Hydrographic resurvPy ef Hclfteras inlet, N. C.-Early in October, Lieutenant Command
ing T. S. Phelps, United States navy, with the Rteamer Vixen, was at Hatteras inlet for the 
purpose of making a hydrographic examination in n:Jg»trd to the changes which naturally take 
place there, and also with reference to the present capacity of the channel leading into Pam
plico sound by that inlet. Tho tempestuou,,; weather encountered during that and the follow· 
ing month protracted the work intended, and postponed oxaminationR of other localities in the 
section included within the programme laid out for the party in the Vixen. 

Remarkable changes occurred while Lieutenant Commanding PhelpR remained in the 
vicinity of Hatteras inlet. A short base was laid out and measured on the spit at the south 
side of the inlet, and a chain of triangles extended across to the northward and eastward to 
recognized stations on the peninsula above Fort Hatteras and Fort Clarke. -(See Sketch No. 
11.) The moRt important alteration of recent years occurred on the 2d of November, the force 
of the sea having cut quite through, eeparating the extremity of the peninsula on the north 
side of Hatteras inlet from the main body of it above, and leaving a water passage between Fort 
Clarke :rnd Fort Hatteras. 

The new shore-line depending on the triangulation reforred to was traced by Lieutenant 
Commanding Phelps and the soundings commenced when sufficient data had been supplied in 
that way. 'l'he hydrography was carried outside about two miles from the inlet, to include the 
locality of the bar buoy and inside of the sound rather further. To the northward the 
hydrography of Pamplico sound was extended as far as the triangulation had been made aud 
shore-line traced, or about two miles northward of Fort Hatteras. The sheet containing this 
work is now at the Coast Survey office. 

After leaving Hatteras inlet Lieutenant Commanding Phelp;; ran a line of soundings from 
Cape Ilatteras northward to Loggerhead inlet. The line crosses the \Virnble shoals. 

The steamer Vixen is now refitting for other duty afloat. 
At the request of General McClellan, Assistant Henry Mitchell has been sent to examine 

the physical causes which affect the contour of the shores in the vicinity of the military sta
tions at Hatteras inlet. His report will include the suggestion of expedients for preventing, 
or at least retarding, the encroachment of the sea at particular points, if the results of his in-
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vestigation of the currents and other hydrographic features of that localii}r should seem to 
render such designs at all practicable. 

SECTION V. 

FROM CAPE ~'EA.R TO ST. llfARY'8 RTVEC:, INCLUDI~G PART OF THE COAST Ol' XORTH CAROLINA, AND THE 
COAST 01.<' SOCTH CAROLINA AND GEORGIA -(SKETCn E, Ko. 13.) 

The plan laid out and asssigned to the parties which have heretofore been engaged in this 
section was as described below: 

l. Instructions fur extending the coast triangulation and topo!;.raphy from Little riYer along 
the coast of South Carolina towards Winyah bay. Between that bay and Tybee entra~ce tlie 
detailed triaugulation of the coast of South Carolina has Leen executed. 

2. Instructions for completing the primary triangulation between Beaufort and Savannah, 
so as to connect the surveys of Port Roya.I sound with that of Savannah river. 

3. Completion of the preliminary triangulation of the coast of Georgia. A chain of 
secondary triangles ha;; now been determined, which joins the two Lases measured for the 
surveys of the Savannah and St. Mary's rivers. 

4. Instructions for completing -1ie topographical survey between Port Royal sound and 
Savannah river, and for its prosecution on the tributaries of the sou11d. 

5. Instructions for the plane-table survey of Wassaw sound, Ga., and for completing that 
of St. Oatharin~' s souml. 

C. Instructions for the hydrography of the two soundi:; last mentioned, the topography of 
St. Catharine's being well advanced towards completion. 

7. Instruct.ions to complete the off-shore hydrography of South Carolina, and Georgia; to 
test ocean currents within the same limits; and to prosecute the in-shore bydrograpby of the 
coast of Georgia in the vicinity of St. Simon's island. 

8. Tidal oh;;ervations. 
Office, work.-Tho drnwing has been completed, and the engraving in preliminary form of 

the chart of 01-1sabaw sound. Additions have been made to the drawing of the preliminary 
chart of Savannah river, and the engraving of that chart has been continued; the drawing of 
the hydrograpby of the rivers comprising the inland passage from St. Helena sound to Beaufort 
river, and additions to the chart of Port Royal and Broad river have been completed. The 
engraving of prelimiuary sea-coast chart No. 14, from Cape Ruman, S. C., to Tybee, Ga., has 
been completed, as far as material allows, and the drawing contiuuecl. .Additions have been 
made to the progress sketch of the section and to plates of charts previously engraved. The 
drawing of general coast charts No. VI, Ocracoke inlet, N. C., to Charleston, 8. C.; No. YII, 
Winyah bay, S. 0., to St. John's river, Fla.; of coast maps and chart.s, No. 53, Rattlesuake 
shoals to St. Helena sound, S. O.; No. 54, Fripp's inlet, S. C., to Ossabaw sound, Ga.; and 
the engraving of the preliminary charts of Sapelo sound and St. Simon's sound, Brunswick 
harbor, and Turtle river have been continued. 

'.l'rianguW.timi and topography qf the coast of South Oarolina.-fostructions were issued, as 
usual, in the latter pa.rt of September, 1860, to A;;sistant C. P. Bolles and to his aid, Mr. 0. 
Hinrichs, to take up the coa;;t tria11gulation from its preseut limit at Little river, ("'ee Sketch 
No. 13,) and continue the work southward and westward as far aH practicable aloug the coast of 
South Carolina in the direction of Winyah Lay. The topography was to be prosecuted in con
nexion with the preliminary work, as had been done by the same party in the work bet.ween 
Little river and Cape Fear. Mr. Bolles, residing then at Smithville, N. C., judged, in conse
quence of the attitude taken by the authorities of the State of South Carolina, when he was 
ready to proceed, that it would be inexpedient to resume the field-work. Mr. Hinrichs was 
accordingly detached in January, and on the approach of the working season at the north was 
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as>:i1:rned to duty in Section I. On the 20th of April Mr. }folles resigned his position as .A.ssistant 
in the Coast Sun'ey. A small vessel, the instruments that ha<l been in the use of his party, 
aml other property belonging to the government, including plane-table sheet No. 72ii, and the 
sheets containing the topograpl1y executed by Mr. Hinrichs in the working season of 1859-'GO, 
are yet in his cu~tudy. 

Triangulation vcticeert Bea11fort, S. G., and Savannah, Ga.-In O<?tobcr, lSGO, Assistant C. 
0. Boutelle wa,; instructerl to make arrangements for completing the main triangulation of the 
coast of South Carolina, betw0en \Vinyah bay and the Sav!lnnah river, by extending the work 
from Port Ro:ntl entrnnce southwar<l to the city of Savannah. Lieut. Wm. Craig, l.T. S. A., 
then on Goast Survey service, was <lirected to assit!t Mr. Boutelle in field-work, and }fr. C. H. 
Boyd _was as8igned as aid to the party. At the clm;e of the working season of 185~-' GO the 
sc110oner Petrel, then unfit for sea, was laid up at Charleston so ns to be conveniently near to 
the site of work for procuring the material and supplies needed b_y the triangu1ation party. 
Arrangements were complete for resuming work in November, 1860, when it was officiall_y stated 
from the treasury that the URual applications for funds, based on the appropriations, could not 
be met. What shortly came to pass was not then anticipated. 

The schooner Petrel, with her equipments, belonging to the Coast Survey when in charge 
of Mr. F. M. JoneR, of Charleston, wal'< sei'.iled by the authorities of South Carolina in Decem
ber la;;t, aud tlie application which was promptly made for her release was without avail. The 
eteam-tender Fire Fly, a very small ve;,;;;el, which had proved of great service in the hydrog
raphy of the coast of South Carolina ancl Georgia, was seized at the same time, and is still 
held by her captor;;. She had been left in charge of a master's mate by Lieut. Comg. Faunt
leroy after closing work in the spring of 18GO. The Petrel was in Ashley river, in care of Mr. 
Jones. who had entered into a formal contract with Assistant Boutelle in May, 1860, in rega1·d 
to the safe-keeping of the vessel. 

The field dut~- performed by the party of Assistant Boutelle has been stated in the first 
clrnpter of tl1i;; report. 

Lieut. Crnig was detached from duty in the Coast Survey on the 24th of April. 
Earl:- in November, 1861, the part;· of Mr. Boutelle, with the steamer Vixen and schooner 

Arago, accompanied tlie expedition of Commodore DuPont and Brigadier General Sherman to 
Port Royal sound. The regular work of the survey has been resumed, and additional parties 
assigned to make special topogTnph ical and hydrogrnphic surveys for the use of the military and 
naval forces which now oecupy that part of the coast of South Carolina. 

Appendix No. 31 inclucle8 Mr. Boutelle's statement in regard to the connexion of his party 
wit11 t11e naval operations of Flag-Officer DuPont, and also extracti' from official reports, in 
whid1 rEferencos are made to the co-operation of the Coa8t Survey. 

In addition to the two surveying schooners Arago and Caswell the steamer Bibb has been 
reassigned for service, and serit to Port Royal sound in charge of Mr. Charles French . 

.Assistant Boutelle has sent to the office the original records of the horizontal angles 
measured during the last surveying season, and descriptions of the stations occupied by hiti 
party in the triangulation 1Jetween St. Helena and Port Royal sounds. 

There are now four parties at work in this section under the general direction of Assistant 
Boutelle. The8o will be again referred to under the head of topography, in the present chapter. 

Triang1dation qf the <'Oa8t of Georg-ia.-The entire coast of the State of Georgia has been 
spanned by secondary triangulation. .A.t the opening of the surveying season Sub-Assistant F. 
P. Webber took up the work behind Cumberland i8land, and extended his triangulation to a 
junction with the completed survey of Fernandina harbor, going over a stretch of eight miles 
coastwise. The triangulation follows the inland passage between Cumberland island and the 

mainland of Georgia. Stations along the outside beach of the it1land were determined by 
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chaining, the measurements being repeated over distances making in the aggregate ele\-en miles 
and a half. 

The connexion has now lrnen made. through a syries of forty-six triangles, lletween the Sapelo 
and Tiger island bmies, both of which were meas1.1red by Lieutenant Evans, t:". S . .A. The 
length of the side adopted for connecting the two, (North Base, Point Peter,) as computed by 
Mr. \Vebber, is, >vhen referred to the 8apelo base 3577.27 metres. and from the base on 'fig-er 
island 35 77. 83 metres. A very good result for the latitude of station North base (Tiger island) 
was also found, the position computed from the triangulation between it and SaYannah being 
onl_v 1. "5 grea tcr tlian the latitude determined in the same way from the astronomical station 
at Fernandina. 

Mr. Webber used the ten-inch Gambe.'- theodolite, C. S. Ko. G3, and the six-iuch Bruuner 
instrument, No. 52. He was aided iu the field-work by -~Ir. P. P. Dandridge. 

The statistics of the concluding work are as follows: 

SignHls erer:t.ed · . · · · · .. • · · .. · · · ..•. · ....•.... · . . . . . . . . . . . . . . . . . • . . . . 11 

Stations occupied· · · · · • · · · · · · · · · · · · · ... · · • · · · · · · · · · . · · · · . · . · · . . . . . . . JG 

Angles measured··· · . · · · · · · · · · · · · ·. · · · · · · · · · ·. · · · · · · · · · · · · · · · .. · · . . 4.5 
Number of observations- · · · · · · · .. · · ·. · · · · ·. · · · .........•............ 588 

Observations were made with the theodolite on sixty-one objects, aud fuurteeu points were 
determined in po;;ition. A general scheme of the triangulation done on tlie coa:-;t of Georgia is 
given on Sketch No. I:l. The triangulation party had in use the schooner Ha::;sler. Tlie work 
was completed early in December. A further cx:ten,;ion of the preliminary stJrYey of the coa,;t 
liy Sub-Assistant Webber will be mentioned in tlie next chapter. 

To11ograplty qf Port Royal sound, S. 0.-To provide for the completion of the plane-table 
work yet outstandint; between the upper part of Port Roral sound and Savannah river. a]l(l 
that of the tributaries to the sound itself', Mr. Cleveland Rockwell was instructed early in 
October, 1860, to resume the sun·ey with a party in tlie schooner Bailey. Being itt that time, 
and somewhat later, engaged in topographical dut.'' iu Section I, his preparations fur taking up 
duty op. the coast of South Carolina were not completed uutil flecember. Just Lefore this it 
had been announced from the treasury that no fonds could be had to meet the estimated 
expenditures under the appropriations. The schooner, in consequence, wa~ turned oYer to 
service in the party of Lieutenant Terrill, which had reached Section VI earlier in tltc H'a::;ou. 

Under the exigency that arose in April after her return from the Gulf of Mexico tbe vessel was 
transferred to the Navy Department. 

During l\fay, June, and July :Mr. Rockwell was closel.'' engaged on special field duty in Section 
III, reference to which has been made in the corresponding chapter of this report. The plane· 
table sheet containing his survey between Port Royal entrance and Savannah river entrance of 
the working season of 1859-'60 was inked early last spl'in~ aud i::; now at the Coast Survey oflice. 

Since the occupation of Port Royal s01md by the L nited States forces, three plane·table 
parties have been assigned for duty in the field and are now at work under the general direction 
of Assistant Boutelle. TheRe will· lie in charge severally of Suh-Assistant ,V. S. Edwards, :Mr. 
Rockwell, and Mr. C. H. Boyd. The assignment of a fourth party will be I"eforrcd to ulHler 
the next head. 

Topography <f T-Vassaw sound, Ga.-Sub-Assistant H. S. DuYal was instructed, under dato 
of September 24, 1860, to proceed with his party in the schooner Meredith, and after com
pleting the plane-table survey of St. Catharine's sound, to take up and execute thl.l topogTaphy 
of Wassaw sound, carrying his survey, if practicable, to a junction wiil1 that of the Savannah 
river. Mr. J. D. Bradford was assigned to aid him in field duty. 

The repairs required in the vessel and other arrangements of tlw party having been com
pleted, the .Meredith sailed and duly arrived at Savannah, but on learning at the treasury that 
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for the estimates which had been made in the usual way no funds could he had under the ap
prupria1inns, the schoonC'r waR ordered back to Portland. .Mr. Du Val, wbo had meanwhile 
been detaine<l at Lee«burg, Ya., by illness, removed to Tallahassee after his recovery, and 
sent in his resignation on the lHth of Jauu.ary last. The topography of 'Yassaw sound in con
sequence was not resumed this season. It is now about to be taken up by Sub-As8istauL W. 
H. Dennis, whose previous employment has been stated under Sections I and Ill. Mr. Brad
ford was transferred to the party of Sub-Assititant Ferguson for service in Section YI. 

The schooner MerediLh, which had been intended for use in Wassaw sound, was employed 
by a party working in Section I. 

Hydrograpliy qf St. Catharine' 8 sound, Ga.-The execution of this work was set aside by 
the untoward circumstance officially made public from the treasury in November. 1860, that 
fiscal means could not be had mu.ler the appropriations, and upon which estimates had been 
based. :My instructions were issued before the close of September to Lieutenan.t Commanding 
C. :M. Fauntleroy, U.S. N., Assistant Coast Survey, and contemplated the completion of the 
hydrography of 8t. Catharine's sound and the taking up of work in Wassaw sound. The 
F<chooner Yarina and steam tender Fire Fly were intended for his service. The last·named 
vessel, however, which was too small to pass to and fro between N PW York and her working 
ground, bacl been left at Charleston b.Y Lieutenant Commanding Fauntleroy when he closed 
work in the previous spring. The Varina had been laid up at New York. 

On the 29th of December the Fire Fly, then in charge of a quartermaster of the hydro
graphic party, was seized by the State authorities of South Carolina and has not since been 
delivered. To replace her boiler, which was worn out, a new one had been provided at New 
York for the service of the present working season, and that on the turn of affairs was retained 
at that port ;vith the Bchooncr Varina. 

Lieutenant Comman<ling Fauntleroy was detached from duty on the Coast Snrvey by order 
of the Navy Department on the 1st of May. All the records connected with the hydrographic 
survey of Ossabaw sound, including som1diugs, angles, ancl tidal observations, were sent to the 
office by Lieutenant Commanding Fauntleroy in April last. Tho hydrographic sheet had been 
completed and sent in during the winter. • 

Hydruurapl1y cf .Altamal1a sound, Ga.-Tbe duty assigned to the party of Lieutenant Com
manding J.P. Bankhead, U. S. N., Assistant Coast Survey, by my instructions of September, 
1860, inclu<led the completion of in-shore soundings abreast of St. Simon's island, and connecting 
witl1 the work which had been done in Doboy sound. In addition, the party in the schooner 
Crawford was to run ofT-shore lines and complete the off-&hore hydrography of the coast of 
South Carolina, developing in its course the curve of one hundred fathoms, and determining 
the ocean currents by experimental observations. Other duty waB assigned in Section VI, and 
the preliminaries for taking up work were commenced as usual. The usual allowance to this 
party had been set down from the appropriation, but when the vessel was ready to sail no funds 
could be had to meet the expenditures. She was accordingly retained at New York, and was 
in May transforn'd to the use of the revenue service. 

' Lieutenant Commauding Bankhead was detached from duty on the Coast Survey by order 
of the Navy Department on tbe St.b of June. 

Tidal observation8.-Tltc record of observations from the self-registering tide-gauge at the 
Charleston custom-house, S. C., were received up to the 22d of April last from the observer, 
Mr. W. R. Herron, and the gauge w11s known to be in operation on the 4th of May. After 
that time, postal intercourse being suEpended, no information has been received in regard to 
the observations. As far as the returns have come to hand the register of observations has 
been quite satisfactory. 
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SECTIOX VI. 

FROM ST. MARY'S HIVEU TO ST . .JOSEPH'S IL\Y, lNCLrDJNG THE EASTERN AND PART 1ff THI~ WE:-TE!l'> 
CO.iST 0~' FLORIDA, WITH THE REEFS AND KEYS.-(SKETCuEs F, Nos. U ASII 15.) 

The field-work accomplished under my instructions, and portious of work rn provided for 
but not executed, will be referred to as followt': 

1. In8tructions for continuing the air-line triangulation acro8s the Florida peninsnla from 
its preseut limit at Gainsville. It was expected that Lefore the dose of next season the chain 
of triangles leading from Fernandina harbor ·would have been connected ,,·ith the survey of 
Cedar Keys. 

2. Triaugulation em bracing the inland passage between Fernandi1rn and St. John'" riYur 
entrance, and conuecting the bases used in those surveys. 

3. Instruction~ for continuiug the triaugulatiou of the eastern coast of Florida, from Ma
tanzas inlet southward towards Cape Canaven1l. 

4. Triangulation of Indian river, above tl1e inlet, extended from Willis' s bay to t!Jc "Xar
rows ;" and plane-table ;;:urvey made within the limits of the triangulation of lat-<t year wliieh 
emhrace!i the vicinity of Im1ian HiYer inlet al!(l the lower part of the ri\·er. 

5. Triangulation im>illc of the Florida reef, reaching from Pie Kf'y we,_;twanl tci Heep 
Point, and northward to the Main. This work determines in position most of the key~ in tl1e 
lower part of Barnes' s sound. 

6. Triangulation of the passage between Pine island and the western mai11 shore of tlie 
Florida peninsula. 'l'his work is supplementary to the preliminary survey of Charlotte harl1or, 
and furnishes points for completing the topography. 

7. Topography completed between Diego plains and the head of Guano riYer, Fla., making 
the survey continuous between St. John's 1·i ver ell trance and St. Augustine harbor. 

8. Plane·table survey of keys in the lower part of Barnes' s sonnd or Chatliam lm.1-, and 
supplementary topography in Charlotte harbor. 

9. Instructions for the hydrographic survey of Charlotte harbor, for which ample pro
vision had been made in the triangulation and topography. 

10. Tidal observations. 
Officc-work.-Tbe engraving of coast map and chart No. 68, from Key Biscayne tu Carys

fort reef, has been completed, and additions havo been made to th2 progress sketch of the 
section. Progress has been made in the drawing and engraviug of general coast chart No. X, 
Florida reefs, from Key Biscayne to Marquesas key; in the engraving of coast map and chart 
No. 71, from Newfound Harbor key to Boca Grande key; of St. Augustine liarbor; alld in 
the drawing of coast map and chart Ko. 58, from St.. Andrew's sound, Georgia, to St. Jolrn' s 
river, Fla. 

Air-line triangulation across Florida peninsula.-ln the expectation that this work would 
be nearly completed "'lvithin the present working season, instructions for its co11tinuaJJce were 
issued last fall to Captain M. L. Smith, U. S. Topographical Engineers. Lieut. R. G. Cole, 
U. S . .A., who had taken charge of the details in the previous season, was assigned to assist 
Captain Smith. 

Confidence was expressed by the several officers on duty on the eastern side of Floridn in 
regard to the improbability of interference with the operations of the survey up to a date 
beyond the opening of the working season, and hence arrangements for going on wen· made 
as usual. Soon after the beginning of the present year, however, the condition of public 
affairs was so changed as to render any outlay on the air-liue triangulation unach'isable, without 
a prospect for the return of completed angular measurements. ~one was therefore incurred 
in the way of opening and preparing lines of sight, as had been done in extending the work 
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from Fernandina to Gainsville. The work rests at the last named ,;tation, (Sketch No. 14,) 
liut cannot be made available for the purpo;;;e intended at the olltset until the chain of triangles 
has been extended to Cedar Keys. The lines are opened a few miles beyond Gainsville, and 
the distance between tho station which would have been occupied next in order and Cedar 
Keys is about fifty miles. 

The camp equipage and implements used by the field party "'ere stored liy Capt. Smith 
in the railroad depot at ·w aldo previous to his resignation 011 the 1st of April. Lieut. Cole 
sent in hiR resignation from the army on the 10th of January. 

Tricmg1dation of the eastern coast of Floricfo.-Starting from stations which harl been 
used in the completed surve;' of Cumberland sound, Sub-Al'sistant F. P. \:Yebber, \Yith a party 
in the schooner Hassler, extended the coast triangulation southward to a junction with the 
survey of St. .John's river entrance. This work measure;; coastwise about nineteen miles. lts 
exeC"ntion makes the secondary trianguhttion of the Atlantic coast continuous from Winyah 
bay, in So nth Carolina, to Matanzas inlet, on the eastern coast of Florida. 

Mr. \Yebber resumed work for the season on the 13th of December, choosing the line 
Martin's 1'slond-South base, (see Sketch No. 14,) and carried hiR triangulation through the 
inland passag·e behind Amelia and Little Talbot islandi'. The party wns employe<l in thi,; dnty 
and iu tlie determination of stations on the outside beach of Amelia island until the 9th of 
March. Two theodolites were used, the ten-inch Gambey, No. G3, and the six-inch Brunner 
theodolite, No. 52. Tbo connexion with the triangulation of St. Julm's river was made on the 
side of lwund Pond-Horse Shoe by a chain of tweIJty-,.;even trianµ;les. A difference of only 
0. 11 metre was found on compari11g the two eomputed lengtlis of the sir.le, u:;ing in oue caBe 
t11e determinations of the St. John's river triangulation, and in the other t11e base at Cumber
land sound and the angular measurements leading south from it. Towards the St. John's. the 
inland pasrmge being thero very narrow, triangles of only about a mile on tbe side could be 
had, and that length required cuttiug mid clearing for the use of the theodolite. The positions 
of points on the beach of Amelia island were determined with the chain, and twelve miles 
were thu~ run by the party. 

The triangulation executed by Sub-ARsistant Webber includes points for the plane-table 
surYf\Y and bydrography of Xassau sound. 

The general statistics of the triangulation between the St. Mary's and St. John's rivers 
are thus reported : 

Signals erecteJ .................... - . . . . . . . . 27 
Statiou1; oct:upied ........... - - . - . . . . . . . . . . . . . . . . . . 31 
Anµ;les measured .. - ............... - . . . . • . . . . . ... - . . . . 211 
N nm her of observations ...... - ................... - ..•.......... · · · 2, 54G 

Two hundred and thirty-one objects 1nre used in observing, aud forty points in all deter
mined in position. Mr. P. P. Dandridge, who aided Sub-Assistant Webber, Tesigned his plat.:e 
in the survey on the 2Cith of April. On ber return passag·e the schooner Has>"ler reached New 
York on the 30th of March. The duplicates of the records of field·work were completed 
befure the return of the party, and are now in the office. 

Jn referent:e to tho inland passage, between Cumberland sound and the St. John's, Mr. 
Webber says: "Ves~els drawing not over seven feet can get through as far as Kassau sound, 
but south of that part of the passage is left entirely dry at low water, and uo more than four 
feet can be carried through to the St. John's." 

Of the entrance to Nassau sound he remarks: ''Nassau bar seems to have seven or eight 
feet on it at 1ow water, but the channel is quite rwrrow." 

During the summer Mr. Webber was actively employed in Section I. 
Triangulation sout!tfroin Mutanzas inlet, Fla.-With a view of extending the coast trian· 
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gulation be low· St. AuguBtine, Lieutenant W. G. Gill. G. S. A., Assii;tant Goast Survc~-. was 

detailecl to orga11ize a party and take up the work at :Mabrnzas inlet, to \Yhich point it had been 
carried in the previous se'.rnou by Sub-AssiBtant Benjamin Huger. jr. Tbe ncee~~ary arrang·e
rnents ~nlrn madP by Lieutenant Gill, and he rroeeecled south i~ October, intendi.nC!· to t~ke 
the field without uela~-. Lie;utenant 0. D. Greene was assigned to assist him in the triang-nla
tion. Early in Novernber, and wlien eng-aged in completing his preparations for work, 
Lieutenant Gill met with a severe accident at Savannah, and was detained there until the middle 
of December. The change of circumstances wliich had meanwhile occurred at the treasury, 
as already mentioned, induced me to recall the party and defer the proi'<ecntion of the work on 
the eastern coast of Florida. 

Lieutenant Gill remained at Savannah, and early in February resigned. Lieutenant Greene 
was detached from Coast Survey serYice on the 24th of April by orders from tbe War De
partment. 

Sub-Assistant Huger sent in his resignation. to take effect on the 31st of :March. 
The field equipage which bad been in use "-hen t11e party was i1~ cl1arge uf Mr. Huger 

was stored nt the dmie of the previous working season at the barracks at St. Augustine. 
Early i11 Jauuary the tents were seized by tlie State authorities of Florida, aud are yet held, 
with the utensils that had been used hy the triangulation party. 

Triangulation and topogropli!f r!f Indian rh•cr, Fla.-As the best means for carrying on the 
survey of Indian river abon: Fort Capron, 8ub-Assistant Charles Ferguson. having shipped 
material:> in the schoo11er Peirce, constructecl a ffat-boat in Januar.1- la;;t, and near the end of 
that month took up the triangulation of the river. The work was carried to the Narrows. or 
about thirtee11 miles north of the· village of Fort Capron. Indian river in that part of its 
course averages about a mile in "·iclth. At all the stations observed on f'caffo]ds of co11sider· 
able height were required for the theodolite. Two on the outer beach were elevated about 
twenty-five feet. On the west bank of the river, ·which has a natural elevation of five to ~ix 
feet, the height of the scaffolds required "·as less. 

Six signals Jor topographical pnrpo><e1< were ><et at suitable points, anrl their positio11s de· 
tcrmined with the theodolite. 

In ad~litiou tu tlie work above Fort Capron, Mr. Ferguson occnpied a station about half a 
mile north of the old military post, (Fort Peirce,) and a second at Shoal Point. on the east side 
of the river. Both of these arc in connexion with the preliminar~- work done last year, and 
with a third point about three miles south of the inlet, determined in position approximately, 
completed the basis requio;ite for the plane-table survey of Indian river in the vicinity of the 

inlet. 
The statistics of the triangulation are thus reported : 

Stations occupied . · · .. · · · · · · · · · · · · · · · · · · · · · · · · · · 7 
Number of o b,,;ervations · · · · · · · · · · · · .. · .. · .. · · · · · · · · · · C 10 
Area of triangulation, (square miles)···· · · · · · · · · · · · · · · · · · · · · · · · · · . · · · 18 

The angles were measured with the six-inch Garnbey theodolite, C. S. No. Gti. 
All the records connected with the triangulation have been deposited in tlle office in Wash

ington. 
The plane·table survey of the lower part of Indian river was executed by Mr. J. D. Ili-ad

ford, under the general direction of Sub-Assistant Ferguson. It joim; the survey nf ludian 
River inlet made by Mr. Ferguson laRt year, and extending northward, embraces botli hauks of 
the river as far as the tria11gulation had then been carried. Mr. Bradford continued the topog· 
rnphy about two miles southward of the inlet, and mapped in all seveu mile~ in extent of the 
beach and peninsula, and the same extent of the we.stern shore of Indian river. Sketch No. 
14 shows the position and course of India11 river. 
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The sheet executed by :Mr. Bradford ropre;:;cnts hn:nty-fivc miles of shore-lino and surface 
ddails withiu an area of nineteen square miles. 

In many plaeos the shores of the river were very difficult of access, the wat.er being quite 
shallow. The ad ,-ance of the survey of the shores, moreover, was retarded by a tangled 
undergrowth of palmetto and by exten,,;ivc marshes. 

Tbc completed topographical sheet of tl1is season is uow at the office. 
AtlYiccs iu regard to the excited state of public feeling made it expedient to withdraw the 

part.Y iu the sclwoner Peirce, and the vessel accordingly returned to New York at the end of 
February. 

Sul1-A>:sistant Ferguson reports that he found eight feet of water in the south channel at 
Indian River inlet. 

About ten miles north of the inlet Iildian river lessens in width very rapidly. At the 
'' .K arrowt<'' it if< only two to three hundred yards wide, and is blocked up by shoals and islands. 
The "Narrows" extend eight miles, and then the river widens again. 

l\Ir. Bradford resigned on the 31st of :March. 
Triangulation if "Florida keys and Main.-A.n advance bas been made by the party of 

Assistant G. A. Fairfield from the completed work in Barnes' s sound, arnl in connexion with it, 
by triangulation extended westward from Snipe Point, (see Sketch No. 15.) This work includes, 
al;.;o, points wl1ich determine the positions of several of the interior keys, an<l furnishes the 
means for developing rather more than ten miles of the main coast between Barnes' s sound and 
Cape Sable. The party was employed in this duty during· the month of January with the 
schooner Cas\vell. Assistant Fairfield was aided hy Mr. }foLnne Tilton in putting up siguals, 
aud abo i u the records of angles and computations. 

In the triangulation of this season Mr. Fairfield worked from a camp on Pie key, and had 
mnde full preparation for extending the work towards Cape Sable. ·while tho triangulation 
waR iu prog-ross the ves~el remained at anchor near Rr>driguez key, in charge of the sailing
ma,;ter, her draught uot admitting of her use nearer to tbe site of work. The anchorage 
being at nn exposed position outside of the reef, Mr. Fairfield was authorized to return to New 
York after consultation with government officers at Key 'Vest. He accordingly despatched 
tlie schooner on the 11th of }'ebruary, and laid her up on her arrival at New York. 

The followillg statistics show the progress made in the triangulation: 

Signals erected · · · · · · . · · · · · · · · · . · .•.. · · ... · .................. · .. . 
Stations occupied · · . · · · · · · ........................... - .......... . 
Ang1es measured·· · · · · • · · .• · • · · · .........••........ · ............ . 
K un1bcr of observations· · · · · · · · · · · · · · . · ~ · · ......... · · · . · · ..... · .. . 

9 
6 

43 
1, 151 

Tl1e ar1gles \Vere measured with a ten·inch theodolite, Blunt, Ko. 91. It will he seen by 
n,fornnce to the progress sketch (No. 15) that a season of ordinary good weather would suffice 
to complete the triangulation along the main coast of the Florida peninsula, between the inner 
keyf' and Cape Sable. 

The record;;; of the triangulation of Chatham bay, original and duplicate, with descriptions 
of the signals, have been turned in a.t the office. .A.ssistant Fairfield has also completed and 
fumi,,;hecl his computation of the results for tho length of triangle sides. 

Triangulation qf Charlotte harbor, Florida.-The triangulation of Charlotte harbor has 
been essentially completed by Lieut. W. R. Terrill, U. S. A., assistant in tl1e Coast Survey. 
His party, with the schooner Bailey, resumed work on the 13th of December. Lieut. Terrill 
took up the triangulation at Punta Rasa, and laid out and measured a series of triangles 
rmrning from that station northward and eastward behind Pine island, (Sketch No. 14,) and 
forming a junction with points used in the triaugulation of the upper part of Charlotte harbor. 
'l'hc length of the series is about fifteen miles. Lieut. Terrill was assisted in this service by 
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Sub-Assistant W. S. Edwards, whose intelligence and efficiency are warmly eommended in the 
report from the field. 

The plan laid out for the season's work of the party in the schooner Bailoy wa~ dl'signed to 
push the triangulation of the coast of Florida northward after completiu;::· tl1e angular m1,,1sure

ments in Charlotte harbor. With this in view, Lieut. Terrill vi,;itcd Tampa lietwee11 tltc 
middle and latter part of January for lumber and other rcquii.;ites. and there fin;t learned tlie 
circumstances which, in their course, ended in tl1e withdrawal of the party a!ld the vessel 
from the western coast of Florida. Returning, however, from Tampa to Charlotte harbor, he 
continued work, and completed the triangulation of the harbor in the latter pltrt of Februar_". 
On the 4th of March he -was with his vessel and party at 'l'ortu~aR, a11d thccre ma<le preparation 
for the return voyage to New York. The vessel, with the iustrume11ts and equipage of tlic 
triangulation party, finally reached port on the 14th of April. after :1 long aml 1Joisterous 
passage. In the following month she 'lvas turned over to the X a'y Department. 

The statistics of field-work are appended in il1e usual form: 

Signals erected . · ..... · · · · ........... · .. . . . . . . . . . . . . . . . . . . . . . . 17 
Stations occupied . . . . . · · ......... · ... · ......... - . . . . . . . . . . . . 1 G 
Angles measured·.. . .......................... · . . . . . . . . . . . . . . . . . 77 

Number of observations···· · · · · · ... · · · · · · · · · ... · · · · ........ · · .. - . . 2, 880 
Area of triangulation, (square miles).····· · · · · · ·. · · · ... ·.. . . . . . . . . . . ;rn 

The angles were meaR!JrBd with the teu-inch Ll1eodolite of Gambey, C. S. Xo. 81. 
Lieut. (now Captain) Terrill was detached from Coast Surve;' scrYicc hy the !10noral•le 

Secretary of War on the 24th of April. 
Sub-Assistant Edwards ·was employed throughout the rnmrncr in Serticm IT. and is now 

actively engaged in Section V. 
Coast topography north qf St . .AuguBtine, Florida.-For continuing the plane-tahlc• \York on 

the coast of Florida, north of SL Augm;tine harbor, Sub-A~si&:tant F. W. Dorr despatcl1ed the 
schooner Dana from New York i11 the early part of November, and joined the party filwrtly 
after at the city of St. Augustine. Takin,g: the first favorable opportuuiry, tl:c V('sscl was 
moved up to Shell bluff, a point on the North river to which tlie tnpograpl1y liatl heen extemled 
in the work of last season. The plane-table survey of the lmnks of the .:\ortl1 aml Gua110 
rivers was then resumed and pushed northward to Diego Plain~, where Mr. Durr' s sheet 
joins a suryey made by Sub-Assistant Meehan in 1858. This season's work include~ eight 
miles of coast line, seven miles of the course of Guam1 river, and over ten miles of the course 
of the North river, all in a northerly direction (Sketch No. H) from the limit reached last 
year, and completes the topography of the coast between St. .Tohu',.; river entrance arnl St. 
Augustine harboJI. The topography is embraced on two sheets, one of which wa8 worked 011 la8t 
season in the survey of the lower part of the Korth river. The sceoml contains the plane
table survey l)etween the head of that river and Diego Plains. 

A summary of the 8tatistics of this season's work is here given: 

Coast line·· · · · · ....... · · · · ·. · ••........................•... 8 miles. 
Shore line of rivers and creeks ......................... . 15-l 
}farsh line . · · · ........ · · · · . · ..• · .. · · .......... · · · . · · ....... . G5 " 
Roads · · · · 37 " 
Area of topography, (square miles) ........................... . 3Jt 

Above the head of North river the San Pablo road was taken as the inland Iimi t of the 
survey. It runs nearly parallel with the coa,:t, and at an average distance of a mile and a 
quarter from it. 

}Ir. Dorr returned to St. Augustine on the 12th of J anuury, and wa~ about to resume the 
survey of the Matanzas river, in accordance with my instructions for continuing work, so long 
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as lii"' p;irty was not molested. The public authorities 1vere favorable and anxious for its con
tinuance, but felt restricted by the policy which was then about to be adopted by the State of 
Florida. Event8 followed which rendered it i!lexpedient to remain, and Mr. Dorr, in conse
quence, made preparations for returning to Ke'Y York. The schooner left Matanzas inlet and 
readied port on the 11th of Fcbruar.'·· A boat and the camp equipage of a part:·. intended 
for extending tbe triangulation belo"· St. Augustine. was detained by the authorities of the 
State. "\Vlien last under the control of an officer of the Coast Surve:·, this pro pert!· had lieeu 
left for safe-keeping with the ordnance sergeant at the banacks. 

:Mr. E. P. Heberton aided efficient!.'· in the topographical work near St. Augu;;tine. .A 
general description of the coast features embraced in the work of this year is gi,·en in exiracls 
from the report of Sub· Assistant Dorr, Appendix N" o. 2G. 

The plane-table sheet projected by J\Ir. Dorr for the survey near Diego Plains has been 
inked since l1is return from the cuasl of Florida aud placed in the office with the second sheet 
referred tu, part of the details of which was executed last season. 

Topogruphy ql Florida keys.-The plane-table survey of keys inside of tlie Florida reef 
,~nlS resumed in January last by Llie part.'· of Sub-Assistant C. T. Iardella. The schou11er 
Agassi,,;, wLich serYed for transportation, having too much draught for the shallow pas,;ages 
leading to the site of 'rnrk in tho lower part of Barnes's i::ound, or Chatham bay, the small 
tender Sophia was employed. ~Ir. Iardella, aided by Mr. T. C. Bowie, rnrve~·ecl most of the 
keys compri~ecl within the trim1g·ulation done iu the preYious season by AssiBtaut F<tirfield. 
taking up the work in a range para1lel to and westward of the inner ::;hore of Key Largo. 
The plane-tahle slif'f't containiug this survr;y was hronght a.way from the section on the return 
of tbe part:> and vessel in March. }Ir. Iardella, after reporting in persou at the Coast SurYey 
oflice, rcti reel to hi:-: 110me, at Brent:ffille, Ya., for the plll·pos, of inking the topographical details. 
He has uot yet returned to the office, nor has any comm1111ication been receiYed from him. 

Tliis topographical party was at work during the month of February on the western side 
of the Florida peninsula, in a locality which will be referred to presently. Mr. fardella's 
Te1rnrt l1a:; not ~·et been received. . The statistics of the work done will be stated under the 
head of Cliarlotte har1JOr. 

Toporfl"apl1y ol Cl1orlofte harbor, Fla.-Towards the end of January the part.Y of Sub
Assistant lanlellet, \\·hicl1 had beeu employed near Uie Florida reef, wa.s transferred in tlie 
schoouer Agns:<iz, and continued the plane-table surve~- of Charlotte harbor. The topography 
was extended along the hanks of Peas creek, and a tributary between it and :M:yakka river 
wao; surveyed. The detail" of the eastern f'ide of the harbor, for which provisiun lm(l been 
made in the triangulation of Lieutenant Terrill, were then taken up. Considerable progress had 
been made to\vards the final completion of the mi11or details for a finished cliart of Charlotte 
harbor h.,- tl1c do,-e of February. It became necessary, however, by reason of the excited 
state of public focli11g in the f'ection at that time, to direct precautionary measures for securing 
the retuni of tlic ve1'seb which were then in aetive service near tlie Florida peniusula. Tho 
schounPr Agas:,;i,,; was employed to visit tlw several parties and to deliver instructions to pro
vide for their safety. All of the vessels so engaged were returned safely to N cw York. 

After hi:,; return to Washington Mr. lardella proceeded in March to ink his sheet of this 
season's work in Charlotte harbor at his home, in Drentsvillc, Ya. ~o intelligence has siuce 
been received from him. The aggregate of shore-line run by his party in the two localities of 
work was one lrnndred and thirty-four miles. 

Hydrograpby of the Florida re~f.-The only interval to he filled in tlrn outRide hydrography 
of the reef is the stretch of aliout twenty-five mile,.; between Key Rodriguez and Long key, 
which may be seen uy reference to Sketch No. 15. This it was my intention to have sounded 
out by a party in the steamer Corwin which at the opening of the working season was ill charge 
of Lieut. Oomg. John "Wilkinson, U. S. N. That officer resigned on the 6th of April, and not 
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having been replaced on the survey by another officer the vessel rern~tined during the winter 
at New York. In May the Corwin 'vas transferred for temporary Ui:'e in tl1e reY<~nuc service. 

Eydrnyrap!q/ ol Cl1arlottc l1ar1Jor, Pla.-TlHe duty of sounding the entranee, approaches, 
and channel iulo Charlotte barlwr wm; as::;igued to mi aLll' and enertretic oflicer l•y in;.;trndion~ 
issued in the autumn of l 8GO, full preparation liaving L•een previously made iu tbe 11rogrcss of 
the triangulation and topogrnpl1y. In addition, Lieut. Comg. Ifanklrnad was directed to run a 
line of souudings broad ofT from Cape Romauo, and to n'cord tl1e temperatures in the usual way. 

The schooner Cnrn·ford, 1Yitb tlie hydrogra]Jhic part,1·, rniled from Xew York on the :21st of 
November, the purpose being to execute some additional 8oundi ugs in section Y, and then to 
proceed to t!.ie we>'krn t'llast of Florida. Hough weatl1er wa:-: e11com1tered off Cape Cliades, 
and with the loss of anclwr~ the vessel reached ~orfolk m1 the 3d of Dccemlier. Before tl1e 
necessary repairs could be made puLlif' cYont:3 had so chauged in character a~ to render it 
unadvisable to proceed to the site of the work. The vessel accordingly returned to New York, 
and in l\foy wa>< transferred for temporary r;ervice to the revenue marine. Lieut. Corng. 
Bankhead was detached for Coast Surve,1, duty by orders from the K avy Department on tbe 
8th of June . 

.fl£agnetit: olJsen·aUons at I{ry TVi;sf. Fla. -The instruments set up last senrnn at a Ernall 
obsenatory in Ke,1· \Yest lrnve l1ee11 kept in operation dnring; the :mar. :'.\fr. G. D. Allen 
recorded the observation::; until the end of :March, >d1en the i11::;trume11t:,; were placed in charge 
of :Mr. Samuel ·walker. Sub-Assistant J. G. Oltmanns was assigned to duty at the magnetic 
station in April, aud after pas,;iug that and the followins month in the joint care of it witl1 him, 
Mr. "\V ctlker was transferred to the magnetic ::<tatio11 at Eat'tport, in Maine, r.s alreacly t<tated 
under the head of Section I. 

The record,; from tli<c• int'ltrmuenb at Key ~Test Im Ye beeu regularly rcl'cived and filed at 
the office. 

SnlJ·AsRistant F. F. N"es lias reeently l1ecn assigned to duty at Kc~· \Vest. 
Tided ob8ervations.-Tliese were continued at Fort C1i11ch, near Ferna11diua, Fla., hy means 

of a self-registering tide-gauge. under the charge of Mr. J. A. \Valker, until September, HiliO. 
The observer then resigned, leaving; the instrument in tbc care of :'Hr. E. G. l\Icar~, who con
tinued the observations until tlte 5th of K ovemlier, when be wa,; replaced b.\· )Ir. A. :M. Smith. 
and tlw record went on d11ri1Jg the winter a11d t'arly part of Rprin{!·- .Mr. Smith resigued on 
the ]st of April and left the station. Step;; were at once taken to bavc the gauge returned to 
the Coast Survey office, but without suceess, owing to interruption in tlie mail service, and 
still later to the cessation of commercial intercouri'e with portR on the coast of .F'lorida. 

Tl1e tidal obserYations at Tortugas were continued by l\Ir. H. Benners, 1Yith good rcsultf', 
until the 1st of May, when the observer reported frequent interruptions from the jar produced 
by the firing of heavy guns at the fort. under tl1ese circumstances the observations were 
snspepded, the other stations on the Gulf coast, and to which the Tortugas results served only 
as a standard of reference, not being in operation. 

SECTION VII. 

FROM ST. JOSEI'IrS BAY TO 1.IOBJLE BAY, INCLUDING PART OF THE WESTER~ COAST OF FLORIDA AND 
'lHE COAST OF ALABA1>IA.-(SKETcn G, No. 16) 

The work done will be stated in the following order, notice being taken of "-hat "-as in
tended by instructious in tl1e usual way, but not accompli:;hed, for reasons which will be given 
under the Beveral headR: 

1. Determination of longitude at Pl~llsacula, by telegraph, witlt observations for latitude, 
azimuth, and the magnetic elements. This completes the longitude ob:>ervations at principal 
stations aloug the coast between the uorthcastern boundary (Calais, Me.) aml New Orleans. 
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2. Triangulation from Bayport southward to Tampa bay, including St. Joseph's bay (south) 
am] Clearwater harbor. The work here referred to makes the triangulation of the western 
coast of Florida peninsula continno1rn between Tampa and Cedar Keys. 

3. Prdiminary reconnaissance and selection of stations for the triangulation of St. Joseph's 
bay (north) and of the coast of Florida between it and St. Andrew's bay. This work is an 
extension westward of the triangulation of St. George's and St. Vincent's sounds. 

4 . .Additional triangulation at the head of Blackwater bay, Fla., for carrying the plane-
table survey and soundings as far northward as Bagdad. 

5. Plane-table survey of the western coast of Florida, in the vicinity of Bayport-
6. Instructions to complete the topography of St. James' s island and Crooked river. 
7. Instructions to complete the hydrography of St. George's sound, and for soundings 

between St. :.\lark's harbor and Southwest Cape. 
8. Tidal observations. 
Otfice-work.-Progress has been made in the drawing of coast map and chart No. 81-

Gulf coast from C hassabowitzka river, Fla., to Cedar Keys; and in the engraving of important 
additions to the chart of the western part of St. George's Round. The drawing and engraving 
of the preliminary chart of Cedar Keys, (new edition;) of ERcambia and Santa Maria de Galvaez 
bays, (in preliminary form;) and the drawing of .Apalachicola bay, have been completed, and 
additio11s have been made to the progress sketch of the section. 

Longitude, by telegraph, at Pensacola, Fla.-Tbe chain of determinations of longitude at 
the principal ports and cities of the Atlantic and Gulf coast of the United States has been 
made complete by telegraphic observations at Pensacola, in connexion with Mobile. The lon
gitude of the last·named point was determined in 1858, in connexion with a station at New 
Orleans. 

Assistant Geo. W. Dean having selected the requisite astronomical instruments and appa
ratus at the office and despatched them in charge of one of the aids of his party, proceeded to 
Pensacola near the end of November, 1860, and made the arrangements necessary .for the nse 
of the telegraph lines between that city and Mobile. An astronomical station was established 
and instruments set up for determining also the latitude and azimuth at Pensacola. 

With the courtesy whid1 has marked the whole progress of this work between Eastport, 
Me., and New Orleans, the telegraph lines were placed at Mr. Dean's disposal by the general 
managers, for use after 9 o'clock at night. 

Having made preliminary observations to ascertain the personal equation between the 
members of the party, Assistant Edward Goodfellow and R. H. Talcott, as aid, were assigned 
to duty at the Mobile end of the line. 1ifr. Dean, Sub-Assistant J. H. Toomer, and H. W. 
Bache, aid, remained at Pensacola. After a successful exchange of star and clock signals, the 
observers changed stations, making similar exchanges of signals. Forty-seven stars at Pensa
cola, and forty at Mobile were observed on and during three nights when clock signals. were 
exchanged-one hundred and seventy stars were observed at each station to ascertain the local 
time and instrumental corrections, exclusive of two hundred and sixteen observations re
corded at Pensacola, and fifty-six observations on twenty circumpolar stars for determining the 
thread intervals of Transit C. S. No. 4. 

At Mobile one hundred and twenty observations were made on twenty-eight zenith and 
circumpolar stars for local time and thread values. 

On six of the ni!l;hts employed in the longitude work, in January and February, one hun· 
dred and niuety-six observations were made for personal equation. 

The usual meteorological journals were kept by the party at the two stations, and have 
been turned in with the original astronomical and other records. 

Latitude observat-ions at Pensac&a, Fla.-For establishing the latitude of the astronomical 
station at Pensacola, .Assistant Goodfellow made one hundred and thirty-seven observations 
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in February, on tLirty-oue sets of stars, with the zeniil1 telesc.:ope, C. S. Ko. 5. The arc value 
of the micrometer divi,;ions was determined by t"·o com plcte ;;crier; upnu Pulari,;, near western 
elongation, and the divisio11s of the level scale were measured "·itli the mi('!'umeter iu tlie usual 
n1anner. 

The record of obsernttions has been duplicated and turned in at tlw ofi1L·e. with the com
putrition for latitude. 

Azimuth at Penmcc1la.-Tbo azinrnth was determined li.·• A'l . ..;istant De<tn at the geodetic 
Rtation designated in the recnrd as Barkley No. 2, ou tl1c riorlh :,;ide of I'P1rnar:ola bay. For 
that purpose one lrnndrnd :.mu thirty-four obr;ervationR in all were maclc i11 JJcccml>ei· ancl .Jan
u:uy npon Polaris, near its lower culmination and western elongation; 011 dellu. Ur,.;a.' :Miuoris 
near the lower culmination; and on lambda U r.sm ::\Iinoris near western elongation, in co1rncxion 
with one hnudred and twenty uhserva t ious 011 tlw elongation mark. Tbe mark was referred 
to two of the geodetic stations by the measurement of eight t'erics of angles in five positions of 
the instrument, with the 24-inch theodol:te, C. S. No. 2, embracing i11 all two hundred and 
forty observations. 

In June, Assistant Dean deposited in the archiveR the records of tJi .... work. original aud 
duplicate, containing observatioui' for lo11gitud1', azimuth, the men,.:urerne11ts for horizontal 
angles in connecting tho longitude station, '·Barkley 2, ., with the triangulation of Pensacola 
lrnrLor, and tbc rcgi:,;ter of the observations for ti me and magnetic element,;. 

lllag·11et·ic ovservations.-At. the :rntronomical 1<tatio11 near l'eni<acll!a, .AsP-i~ta11t Dean made 
two :,;ets of experiments in January last, for ascertaining the moment of inertin, usiug the 
declinometer C. S. :No. l. 

The magnetic declination was found from eighty nlrnorvations, made on two da.ni. 
The dip of the ueedle 'va,; determined from t,\·o serieii of oliservations with the dip circle 

C. S. Ko. 4. 
Assistant Deau hm; depo,,ited in the oflice reductions of the results for the magnetic ele

ments, and the records kept at the station. 
The party returned to Washington in Feliruar.v, bringing the instrumeuts which had been 

used in the several operations at Pensacola and .Mobile. 
During the summer Mr. Dean was employed in Section I. 
Triangulation of St. Joseph's bay, (soufl1,) Fla.-Iu continuation of the prelimi1rnry work 

which has been extended along the western coast of the Florida peninrnla, from Cedar Keys 
l'lonthward, Snh-ARsistant G. II. Bag"·ell again took up the triangulation on the !itb of Decem
ber, 1860, at North Anclote key. As intimated in an extract from his report of la,,t season, 
the coast south of that key and 80 on to Tampa entrance was found ea,,:y of access, affording 
natural facilities for 1mshing tlie work r<ipidly. The triangulatinn was extended (Sketch 
No. 16) qnite through St. Joseph's bay (south) anu through Clearwater harbor to McKay's 
Point. In the terminating quadrilateral, m< will be seen by the sketch, the triangulation is 
made to connect with the 8ite selected on Chai dee' 8 key by Mr. Bagwell, in I 859, for a base of 
verification. .Arrangements were made by l\fr. Bagwell to meet the intended measurement of 
the line early in February, Assistant F. H. Gerdes having been provided with the means an<l 
instructed for that duty. The circumstances, however, then existing in hi,, t<cr:tion of the work 
made it inexpedient to keep the appointment which had been settled between him and Sub
Assistant Bagwell, and in consequence tbe line has not yet been measured. 

At Cedar Keys, where he was to meet Mr. Gerdes, Sub-Assistant Bagwell, learniug that 
public property had been put in jeopardy of seizure in the neighboring section, reported to me 
accordingly, and having well-foundeJ fears for the safety of the schooner .Jo,,eph Henr.Y, tl1en 
in his charge, he hastened her departure from that port. The ves:;:el left. Cedar Keys on the 
12th of February, and duly arrived at New York. 

8 



 

58 REPORT OF THE SUPERINTENDENT OF 

The progress made during the season, which was cut short by the circumstances alluded to, 
is shown in tlie following abstract of statistics: 

Stations occupied · · · · · · · · · · · · · . · · · . · · · · · · · · · · · · · · · · · · · · · · . · · · · · · . 1 :1 
Signah observed on.·· · ..... · · .. · · . · · · · · · ·. · · · · · · · · · · · · · · ·. · · · · ·. 27 
Angles mea;;ured. · · · · · . · ·. · · · · · · ·. · · · · · · • · · · · · · · · · · · · · · · · · · · · · · · 66 
Number of obsen·ations .. ·. · · · · · . · · · · · · · · ·. · · · · . · · · · · · · · · · · · · · · ·. 2, 550 

The eight-inch Wiirdemann theodolite, No. 86, 'vas used in measuring the horizontal angles. 
:Mr. 1\1. 0. Hering served as aid in the triangulation party . 
.Appeudix No. 27 contains remarks taken from the official report of l\lr. Bagwell, descrip

tive of the character of the coast of Florida in the vicinity of St. Joseph's bay, (south). 
Sub-Assistant Bagwell re;;igned l1is position on the survey on the 30th of April. All the 

records and field-notes pertaiuing to his triangulation between Cedar Keys and Tampa have 
been received from him. These include his field computation of results. 

Triungalcdionof St. Joseph's bay, (north,) Fla.-The party of Sub-Assistant S. C. :McCorkle 
was detailed at the outset of the surveying year for the purpose of extending the triangulation 
of the coast of Florida around Cape San Blas, (see Sketch Ko. 16,) and through St. Joseph's 
bay. The schooner Torrey, with tlie equipments of the party, reached her working ground on 
the 16th of December. :Mr. McCorkle commenced work immediately, and occupied in suc
cession three stations to the eastward of the cape, completing at them the measurement of 
angles as the basis of the work, which was to be prolonged westward across the sudden turn of 
the coast and into St. Joseph's bay. A.ft er a general reconnaissance to determine tbe direction 
of the lines required, the termini of which on the shores of the bay could not be Reen, the 
schooner was moved into that body of water, and the party set to work in tracing and opening 
lines of sight through the woods. Three of these, as may be seen by the Rketch, converge at 
Inch Keith, a small island in the lower part of St. Joseph's bay. .A fourth, from a station east 
of Cape San Blas, opens on a signal which Mr. McCorkle set up on the western shore of the 
bay. Six lines in all were laid out, and four of them opened for ohserving. In this duty the 
party was occupied during the month of February. There being no disposition shown towards 
interference with his progress, Sub·Assi:;tant McCorkle proceeded with the field-work and 
erected six tripod signals for observing with the theodolite. Before taking up the angular 
measurements, however, it was found necessary to return to Apalachicola for provisions and 
water, in the early part of March, and he there found the public excitement such as to render 
it imprudent to detain the vessel longer in the section. The instruments and other public 
property in charge of Mr. l\fcCorkle were accordingly sent on board, and reached New York 
with the schooner on the 27th of :March. 

Tlie reconnaissance made by Sub-Assistant McCorkle furnishes a scheme for connecting the 
completed triangulations of St. George's sound and St. Andrew's bay. Two of the lines leading 
into St. Joseph's bay yet require to be opened for sight. One, leading from station Dead Oak 
to station Inch Keith, will need but little cutting; the other, between Ragged Point and the 
same station, will be difficult, but the opening is stated to be quite practicable. 

Mr. H. W. Longfellow aided in the field-work of this party. 
During the surveying season at the north Sub-Assistant McCorkle was employed in 

Section I. 
Triangulation in Pensacola bay and it8 dependencies, Fla.-At the usual period for resuming 

work in this section Assistant F. II. Gerdes proceeded to Pensacola, with a view of completing 
the preliminary survey and topography of the bay and its deprndencies. His first duty was, 
in co-operating with the longitude party, to connect the new astronomical station with the tri
angulation. For this purpose he occupied four stations and measured seven horizontal angles 
by two hundred and fifty-two observations. The station points were carefully marked. 
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In Santa Maria de Galvez bay three stations of the triangulation of last year were reoc
cupied, and the angular measurements at them completecL 

The triangulation of Blackwater bay was then resumed at Escribano Point, (Sketch No. 16,) 
and was extended northward to the town of Bagdad, completing the preliminary work on the 
eastern arm of Pensacola Lay. On its westeru arm (Escambia hay) a re.:;onnaissanc·e was mmle 
and signals erected for furnishing the data required to complete the plane-table survey. 

'l'his work was prosecuted in December. 
Sub-Assistants J. G. Oltmanns and C. Feudall were attached to the party of Mr. Gerdes. 

The schooners James Ilall and Gerdes were used for transportation, aud at tl1e close of the 
year full preparation had been made for completing the plane-table survey for the :finished chart 
of Pensacola harbor and its dependencies. 

Early in January ~fr. Gerdes reported from Pensacola that the public excitement was such 
as to endanger the possession of the two vessels under his charge. They were accordingly 
removed to Passe a Loutre, but the assurance being no greater in regard to their safety there, 
both were despatched in the middle of that month for New York, and reached their destination 
in safety on the 3d of February, with the instruments and camp equipage of the party. 

The following statistics refer to the work done in completing the triangulation of Black-

water bay: 

Stations occupied . · · . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · • · · · · · · · 10 
Angies measured . · · . · · · · · · · • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 4fi 
Number of observations - · · · · • · · · · · · · · · · · · · · · · · • · · · · · · · · · · · · · · · · · · · · 350 

Topogmpky north and south of Bayport, Fla.-The plane-table surve.'- of the western coast 
of the Florida peninsula was resumed on the 1st of December at Raccoon Point by Suh-As
sistant N. S. Finney, and was continued southwarJ to Round island signal, two miles below 
Bayport. Two sheets were worked on; one embracing seven miles of the coai;t nortl1 'md 
south, and the other, on a larger scale, tho to\vn of Bayport and its vicinity, aud the "' eka
watchee and Mud rivers. The positions of both are shown on Sketch No. 16. 

Tnmsportation for the party and implements useJ in the topography was furnished by 
Sub-Assistant Bagwell with the schooner Joseph Henry. 

In the early part of Februa,ry, while Mr. Finney was engaged in topographical duty with 
the prospect of a large return of work, as will he seen by the 8tati,;tics, the public property in 
his charge necessary for its continuance was demanded by a committee of a1·med i uhabitants 
of Bayport, in number about twenty. The tents and camp fixtures being under the protection 
of only Sub-Assistant Finney and his aid, Mr. L. L. :N'ichol:lon, were neces:mril.'- relinquished 
to the chairman of the committee, :Mr. C. T. Jenkins, whose receipt for the property is now on 
file in the Coast Survey office. :Mr. Finney had just previouely sent off his boats to the 
schooner Joseph Henry, thereby securing the instt umentR and a large part of the outfit intended 
for the remainder of the working season. A boat which could not be removed by the plane
table party was left at Homasassa on the 15th of February, in the care of Hon. D. L. 
Yulee, a receipt for it being taken in the usual form. 

The following are statistics of the part of the season employed near Rtyport: 

Shore-line surveyed .. · · · · · · · . · .. · · . · .. · · ... - ................ . 
Low ·water shore-line · · · · · · · · ..• · • • • · ·• · .• • · · · .............. . 
Roads .... · ....... · .. ·. ·• · · •. · • • • · ·. · .. · · · ........••••.... 
Area of topography (square miles) · · · · · · · .. · · .. · ............. . 

101~ miles. 
16 

4 " 
lG 

The work was stopped on the 11th of February. On leaving Bayport ltfr. Finney pro
ceeded to his residence at Brunswick, Georgia, and forwarded h:is official report to the office on 
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the 3d of April. The two plane-table sheets in his charge at that date, not having been inked, 
are yt>t at Brunswick. 

Some incidental remarks in the report of 8ub-A,;sistant Finney, relating to the cmH;t and 
waters of the Florida peninsula in the neighborhood of Bayport, are given in A.ppendix No. 28. 

Topography qf St. George's and St. Vincent's sounds, Fla.-Tlie only work required to 
complete the plane-table survey of St. George's sound is a portion of the course of Crooked 
river and the neighboring part of St. James's island inside of tho shore of the sound. This 
duty would have been taken in hand at the approach of winter by Assistant G. D. ·wise, with 
a party in the schooner Howell Cobb, if funds had been available at the treasury. My instruc
tions for the service were issued in September, 1860. It was intended also to push the plane
talJle work westward from Indian Pass within the triangulation of this year by Sub-Assistant 
McCorkle. 

In May last the vessel was transferred to the Navy Department. During the spring and 
summer .Mr. Wise was actively engaged in the charge, transfer, and repairs of vessels at Balti
more and Philiuielpbia, and ;mbseqnently has been on special service by permission from the 
Treasury Department. 

In the course of the winter of 18GO-' 61 Mr. Wise inked and sent to the office two plane
table sheets, containing his rnrvcy of the coast of Florida between Ocilla river and Ocklokonee 
bay. 

H.1fdrograpny qf St. George's sound, Fla.-The work intended to be assigned to the party 
of Lieut. Comg. •r. S. Phelps, U. S. N., with the steamer Vixen, by my instructions of tbe 
autumn of 18(i0, was the completion of the hydrography of St. George's sound, by extending 
the inside work from Cat Point to Royal Bluff. The outside hydrogrnphy was to be executed 
between St. Mark's harbor and South west cape, and a screw-pile signal set on the Ocklokonce 
shoal. 

The execution of this pln.n of work in the present surveying year was prevented by the 
tfo~turhc<l fi::;cal relations of the government, to which allusion has been made in several 
instances in connexion with notices of work in other localities on the Atlantic and Gulf coast. 

Lieut. Oomg. Plielps was actively employed during the entire season, which, if circum
stances liad permitted, would have been spent in completing the bydrography between St. 
::\lark's and Apalachicola. The labors of the party in the steamer Vixen, and subsequently in 
the steamer Corwin, have been noticed under Sections I, ll, III, and IV, in this report. 

The sheet containing the soundings made last year in the eastern part of St. George's 
sound has been plotted and filed in the office. 

The hydrographic survey made by Lieut. Comg. Phelps in the dependencies of Pensacola 
bay during the working season of 18."i9-' 60 is represented by two sheets, 'vhich were plotted 
in the course of last winter. One of these contains the soundings made in Escambia bay, the 
other those made in Maria de Galvez bay and its dependencies. 

Tidcil obse1 vafi011.s.-The self-registering tide-gauge8, mentioned in my report of last year 
as having been in operation at St. Mark's and on St. Vincent's island, were taken up in the 
beginning of February last by Mr. A. C. Mitchell, after the completion of a year's series at 
each of the stations. My purpose was to have them set up at stations to t-he westward of 
}fouile, and for that purpo"-e the schooner Twilight, then in charge of Sub-Assistant Halter, 
was transferred to Mr. Mitchell. Though threatened with seizure at Apalachicola, the Twilight 
was repaired there in February, having met with an accident in the bay, and was finally per
mitted to sail with the tidal party. Mr. Maslin, who had made the observl'.tions at St. Vincent's 
islaud, and previously at Charlotte harbor, declined to serve at either of the new stations, and 
was discharged. Mr. P. H. Donegan, who had register~d the observations at St. Mark's, 
accompanied Mr. Mitchell to Section YIU. Mention will be made in its place under the next 
head of the means taken to procure results at new stations in the Gulf. 



 

THE UNITED STATES COAST SCllVEY. 61 

The tide-gauge at the Warrington navy yard was taken dcrn·n on the 1Gth of November, 
1860, for repairs, and owing to the absence of S. Thayer Abort, e;.;q., who Lad taken unwearied 
interest in the obscrvatious, it had not been set up at the time of the seizure of the rnwy yard 
by the State authorities of :Florida. The instruments prouably yet remain uoxcd up at 
Warrington. 

SECTIO~ VIII. 

FROM MOBILE BAY 'fO VERMILION BAY, INCLUDING THE COAST OF MIRSlSSIPPI AND PART OF THE COAST 

OB' LOVISIANA.-(SKETCII H, No. 18.) 

The plan laid out for continuing the work in this section will !Je stated in general terms 
under the following heads : 

1. Instructions to complete the triangulation of l::;le au Breton sound, and for the plnne
table survey of the keys and islands of the sound. This work was intended to connect the tri
angulation of the Chandeleur islands with that of the Mississippi delta, at points near the head 
of the passes. 

2. Triangulation commenced to 
Southwest Pass, (Mississippi delta.) 
gulation of Atchafalaya river. 

3. Tidal observations. 

determine points for the topographical survey of the 
Instructions were issued to the same party for the trian-

Office-work.-The drawing and engraving of the prdiminary chart of Passe a Loutre, (:ilfie
sissippi delta,) and the engraving of coast map and chart No. 92, Gulf coast from Round island 
to Grande island, have been completed. The drawing haR been continued on coast map and 
chart No. 93, Lake Borgne to Lake Pontchartrain ; and additions have been made to the plate 
of lines of deep-sea soundings in the Gulf of Mexico, and progress sketch of the section. 

Triangulation and topography r/ I1;le au Breton sound, La.-In the expectation of complet
ing within the present season the preliminary work !Jeh,·een ~fo!Jile entrance and the ~foisis
sippi delta, Sub-Assistant R. E. Halter was instructed at the outset of the year to carry a series 
oft.riangles southward and westward from the Chandeleur islands to the delta, occupying as sta
tions the range of i8lands lying on the south side of fale au Breton sound. The object alluded 
to will be understood by reference to Sketch No. 18. To meet the requirements of the party 
for transportation, the schooner Twilight was repaired and assigned to the charge of Mr. Ifolter. 
Under his general direction the plane-fa!Jie li'urvey was to be carried on by Mr. J. L. Tilgh
man, in conjunction with the preliminary work. The vesBel was repaired at Mouile, and early 
in January was ready to proceed to the intended site of work. An estimate had been made as 
usual, based on the appropriation, but no funds could be had to meet the expenditures. 'l'lie 
schooner was therefore transferred to Mr. A. C . .Mitchell in the latter part of January, and was 
used in visiting the tidal stations of the Gulf, as will be further explained under another head. 

Sub-Assistant Halter, on being recalled from Section VIII, was assigned to duty in Sec
tion I. 

Mr. Tilghman sent in his resignation on the 30th of April. 
Triangulation of Southwest Pas8, Mis8i8sippi'. della.-'l'he excitement of the public mind at 

Pensacola having induced Mr. Gerdes to remove his party as a memmre of precaution, the 
schooners James Hall and Gerdes, then under his charge, were tran,.,ferrcd to the anchorage at 
Passe a Loutre. On the 8th of January tho preliminary survey was resumed at tlw SoullnYest 
Pass, but the unsettled condition of affairs made it.; continuance inexpedient. lly the adYice 
of parties favorably disposed to the work in both localities, Assii'tant Gerdes reshippl'd the in
struments, and on the 14th of January despatched the two vest"els to New ·York, as already 
stated. 
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The present condition of the survey at the delta may be seen by reference to Sketch 
No. 18. 

Triarigul{_ilion of Atclw(olaya river, La.-For this work a party was organized under the 
charge of Assistant F. II. Gerdes. Sub-Assistant J. G. Oltmanns and Mr. G. U. Mayo were 
assigned to assist in the fiel<l-work. 

Full preparations were made by :Mr. Gerdes for work in thiB and in the adjoining eastern 
section at several localities, to which I have already referred. One of the two vessels assigned 
was intended for service in the Atchafalaya, the ouject being to carry a triaugulation from Ber
wyck over the bay of that uame and down the Atchafalaya river to a junction with the com
pleted survey of Atchafalaya bay. 

The return of the parties before reaching the site of work west of the Mississippi delta 
has been stated under another head. 

Assistant Gerdes passed the working season at the north in active duty in Section I. Sub. 
Assistant Oltmanns was, on the return of the party, placed in charge of the magnetic station at 
Key Wost. 

Mr. :Mayo was dropped from the Coast Survey on the 6th of .July. 
Triangulation, topography, and hydrography.-A party provided with means for extending 

work in either bram:h of the survey has been assigned to duty in charge of Suh-Assistant R. 
E. Halter, who is now attached to the expedition of Commodore D. G. Farragut, for service in 
the Gulf of Mexico. Mr. Halter's general acquaintance with localities in the Gulf sections fits 
him well for the duty of pointing out where facilities exist to warrant naval and military opera
tions, and where they are wanting. He is instructed to pu»h tlie regular work of the survey 
a1i opportunity offers, connecting, when practicable, with the work already done, and to make 
such special surveys as may be deemed essential for the public service by the military and 
naval commanders in the Gulf. It is intended at an early day to assign Assi:;tant F. H. Gerdes 
with additional force to duty in this section. 

Tidal ob.~ervaifons.-[11 accordance with the request and at the expense of the Mobile 
Harbor Commission, a self-registering tide-gauge was put in operation on the 20th of Novem
ber, 1860, at Great Point Clear, iu MoLile bay. The records from it were received monthly at 
the Coast Survey office until the 1st of April, but not later, by reason of the sm;pension of postal 
intercourse with the Gulf States. 

At the Southwest Pass (Mississippi delta) tidal observations were discontinued on the 
11th of February, advice having been received of the completion, a short time before, of a full 
year's series under the direction of Captain A. A. Humphreys, United States Topographical Engi
neers, who has kindly offered to put his entire record of that station at the disposal of the Coast 
Survey. My intention was to have the gauge transferred to a station on the coast of Texas, and 
with that view Mr. A. C. Mitchell was directed to call at the delta and take the instrument on 
board the schooner Twilight. This was done on the 4th of :March. Mr. Keyser, who had 
attended to the gauge while it was in operation, resigned his position as observer. 

The tide-gauge at Isle Derniere, set up last season, was intended to furnish a full year's 
observations, and was in good order in the beginning of March, when Mr. Mitchell visited the 
station. He lt:ft a supply of paper for the observer, Mr. H. Peter Wilson, from whom the 
records, up to the lst of April, have been received. The station being on an almost uninhab
ited island, and the neighboring mainland being also very sparsely settled, it was thought im· 
probable in May, when the record for March was received, that the observations would be 
interrupted, but as the mail communications had become deranged, the observer was directed 
to pack up and store the tide-gauge at the most convenient place in the vicinty of the statiou. 
N 0 intelligence in regard to his action has reached the office since the 7th of May, the schooner 
Twilight which had passed on westward in March, and 'vhich would have called at the close of 
the season on her return, having been seized at Aransas. 
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SECTIOX IX. 

FROM VERMILION BAY TO THE RIO GHANDE BOUNDARY, INCLrDING PAHT OB' THE COAST OF LOt:ISIANA 
AND THE COAST Off TEXAi'i.-(8KETCll I, No. l~ ) 

'l'he progress made by the parties Rent to this section, and the 1mrpose intended by instruc
tions which have not yet been carried out, will be referred to as follows: 

1. Triangulation extended from the completed survey of Galveston bay northward and 
eastward along the coa:>t of Texas to the High i8la11d8. 

2. Instructions to extend the triangulation of the coast of Texas from Corpu;; Christi 
southward through Laguna llfodro. The triangulation is continuous between the limit8 men
tioned in this and the preceding paragraph. 

3. Plane-table work completing the topography of St. Charles's, Copano, a11d Aransas bap, 
and extending the survey of the coast of Texas to the upper part of Corpus Christi bay. 

4. Tidal observations. 
Otfice-work.-The drawing and engraving of coaf>t map and chart No. 107, Gulf coast from 

Oyster bay to Matagorda bay; the engraving of coast map and chart No. lOG, Gulveston bay to 
Oyster bay; and the drawing of coast map and chart X o. 108, Matap:orda and Lavaca bays, aud 
of ge11eral coast chart No. XVI, Galveston bay to the Riu Grande, have l1een continued . 
.Additions to the progress sketch of the section have beeu made. 

Coast triangulation north and east qf Galveston, Texas.-The triangulation which was com
menced at Galveston entrance in 1849 proceeded southward and westward alo11g the co11st, and 
at the date of my last annual report it had been pushed to the northern end of the Laguna 
Madre. Between the limits just given it has induded Galveston and Matagorda hays, E:<piritu 
Santo, San AntDnio, Aransas, and Corp1rn Christi bays, and the dependencies of each. 

Lieutenant George Bell, U. S. A., Assistant in the Coast Survey, was detailed to resume 
the coast triangulation nbove Bolivar Point, and took up that duty in the latter part of Novem
ber, 1 SGO. He visited the stations necessary as points in a chain of triangles to extend towards 
the Sabine, and found the marks wliich had been set iu the ground at Stevenson's Point and at 
four other stations on the shores of East bay. Tliree of these positions he reoccupied, and also 
measured angles at four others with the ten-inch Blunt theodolite, Ko 92. Signals were set up 
at all of them, and going northward and eastward, at poiuts intermediate between them and the 
High islands, or within thirty-five miles of the mouth of tho Sabine. 

Tliis triangnlation extends along the low, wet prairie that skirts the cm1st (Sketch No. 19) 
above the head of East bay. The High islands, fifteen miles from the head of the bay, pre~ent 
elevations of from eighty to one hundred and fifty feet, and are probabl.'· the highest parts of 
the coast of Texas. With the exception thus made, the coast retains its marshy charauter all 
the way to the Sabine. 

Lieutenant Bell makes the following return of statistics: 

Signals erected .........•.. · ·. · .• • .• · · · ·. · · · · · · · · · · · · ·. · · .. ·.. 10 
Statio11s occupied· · · · · · · · · · · · · · · · · · · · · · · · · · · · • · · · · · · · · · · · · · · · . ·. . . . 7 
.Angles measured· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · . 20 
Number of observations· · · • • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · .. ·. ·. 597 

The work was suspended on the 21st of March. In explanation of the short period em· 
ployed Lieutenant Bell makes the following remark in his report : ''I regret exceedingly that 
the unfortunate and excited state of the country prevented me from extendiug the coast tri
angulation to the Sabine, as otherwise might have been doue with a montl1 of favorable 
weather.'' 

Strong posts of cast iron were inserted in the ground at all tlie 8tations occupied within 
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tbe present surveying soasou. The instruments and public property used by the party reached 
New York sufoly. 

Before the seizure of the United States revenue cutter Henry Dodge by citizens of Texas, 
that vessel bad been placed at the disposal of Lieutenant Bell, and her boats as;;isted matcri<illy 
in passing through the shallow bayous above the head of East bay. Earlier in the season a 
sloop of light. draught furnished by Lieutenant W. H. Stevens, late of the United States Engi
ueers, proved of great service in exam iuinµ; the shores of East bay. 

Lieutenant (now Captain) Bell reported in person at the Coast Survey office early in April, 
and on the 24th of that month was detached from duty in the survey. His report, extracts from 
which are given in Appendix No. 29, contains renrnrks on the character of the coast of Texas 
between the Sabine and Galveston entrance. The usmtl field record of angles and descriptions 
of the stations and signals have been furnished by Lieutenant Bell and filed with the field notes 
of the section. 

Triangidation Qf Laguna della Madre, Texas.·- The course intended by my instructions near 
the beginning of October, 1860, to As;;istant S. A. Gilbert would, in all probability, have carried 
the triangulation of the coaf't. of Texas nearly or quite to the Rio Gra11de boundary, but for 
circumstances that arose to disturb the public mind during the winter. Assistant Gilbert 
remained at Zanesville, Ohio, while the topography went forward, it being deemed best to wait 
the is8ue of events before pushing the triangulation, as that work was already a full sea~mu in 
advance of the plane-talile ~urvey. The progress made in topography will be stated fu1·ther on. 

Mr. Gilbert's camp fixtures and means used in transportation while employed in Corpus 
Christi bay iu the previous surveying seaRon had been stored at Corpus Christi. At his instance 
the former aid, Mr. Charles Hosmer, who served this season in tl1e plane-table party, procured 
a receipt from Mr. J. Benton Johnson, with whom the property was stored on the 24th of April, 
18UO. It is supposed, for reasons which will be given presently, that tho articles heretofore 
used by the party of Assistant Gilbert were seized in the early part of May, 18Gl, by a committee 
of the citizens of Corpus Christi. No information respecting them has been received since that 
time. 

On the breaking out of hostilities in .April last, Assistant Gilbert accepted a military commis
sion aud took the field, under the terms of leave of abRence, without pay from the Coast. Survey, 
which have been approved by the honornLle Secretary of the Treasury. In addition to his duties 
as lieutenant colonel of the 24.th Ohio regiment, as I am informed in a communication from 
Brigadier General J. J. Reynolds, (Appendix No. 3.~,) to whose division that regiment was 
attached, Mr. Gilbert t3Uperintended the erection of the defensive works at Cheat mountain, in 
Western 'Virginia, and planned and constructed others, exhibiting in all the skill of an accom
plit>he<l :mgineer. He is now colonel of the 44Hi regiment of Ohio. 

1'01iorrropliy <?f Aransas und Cuprrnu bay.~, T~xas.--The plane-table survey of the coast of 
Texas was resumed on the first of Dcccmher by Sub-Assistant W. S. Gilbert, and was continued 
m1til the end of April. Mr. Charlef<c Hosmer, heretofore attached to the triangulation party, 
atosisted in the field-work. Three sheets, slmwing the topography done by his party, have 
been forwarded to the oft.ice by :Mr. Gilbert. One of them contains the shore-line and details 
of the west 11ide of San Antonio bay below Webb's Point, and also the shores of the upper part 
of St. Charles's bay. The second sheet compriRes the lower part of Aransas bay, including 
part of St.. Joseph's island, and also the shores of the upper part of Corpus Christi bay. 
These two slwehi fill up the only intervals which remained unsurveycd at the beginning of the 
present year between the north end of Galveston bay aurl Aransa8 Pass. On his third plane· 
table sheet Mr. Gilbert traced the shore-line and topography of Copano bay and of Mission 
hay with 1he mouth of Aransa8 river. 

· 'The work done by this party brings the topographical <iurvey of the coast of Texas within 
one season of the triaugula.tion. Sketch No. 19 shows the advance made in both kinds of work. 
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The following iR rm abstract of the plane-table :;tati~ticR: 

Shore-line ;mrve~·ed .. · - ·. · · · · · · · · ............. ·. . 8:?. milt•,;, 
Roads .. · · . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . .. . .. . . . .. . 18 
Area of topograph;>, (Hquarc miles)...... . . . . . . . . . . . . . . . . . . . . . . . . 3i ~ 

Sub-AssiRtant Gilbert returned to Zanesville, Ohio, early in ~fay. 
Before leaving· Corpus Christi Mr. Gilbert packed the camp equipage which liad beell 

in his charge in this section, and placed the propert.r in the care of :Mr .• James \V. B,rrne, at 
Lamar, to 1Je held, as expressed in the receipt, subject to the order of Mr. Gilbert or other 
authorized rccei ver, and with the rniderstanding that the package" "·oul<l Le forwarded to 
Zanesville, Ohio. The camp fixtures, aud also the instruments which had Leen nRPd in the 
field-work, and which Mr. Gilbert expected to receive at the same time, are suppo;;ed to have 
been stupped at Corpu,; Christi, as mention to that effect was made in one of the newspaperc. 
of Texas in the month of .M:ay.* A sloop-boat, with Rpars, sails, and rigging, etc., comvlete, 
stored, under the same conditions, on the 19th of April, with Mr. James 1\1. Coffin, for ,;afe
keeping, at La Salle, was, according to the newspaper account just referred to, seized by the 
same ''committee of safety'' which took posse;;siou uf the camp fixtures. 

Since the opening of the preRent :-;'ear the Yolnmes containing the origiual entries of 
soundingo made by the party of Lieutenant llo11cke]l(lorff, U. S. N., inf'ide of :Matagorda bay 
in the working season of 1859-' 60, and the register of' tidal observations made ut the same 
time, have heell received at the ofllce. 

Tidal ob8ervatiori.s.-A self-regi;;teriug tide-gauge wliich had been in u~e at St. :Mark's 
was removed in the spring, and on the 14th of :March waR set up at Calca;;ien eutrance, La., 
and left in charge of Mr. P. H. Donegan. The laRt letter received from him at the Coast 
Survey office was dated May 1, traIJsmitting the oli:;ervatiom; for April, and reporting the par
ticulars of an interview with a committee appointed by reRident:< of the vicinity to inquire into 
his doings at the entrance of the river. After he had explained to them the nature of his 
work he was alluwed to continue; hut a;;: <·orre;;:pondence with the office in VI~ ashington, and 
the sending of his pa,r, became impracticable, he 'rn"' ofllcially direded to pack and store his 
gauge, and to return to the office as he best could. As he did not report in person, it was 
concluded that he found himsP.]f unable to leaYe the station. In August, however, :Mr. A. C. 
Mitchell, who had stationed all the tidal observen; ou the Gulf coast, ascertained that in the pre
vious month Mr. Donegan was held as a prisoner of war at Lake Charles City, La. As a 
station observer, he was entirely alone, and without implements offensive or defensive. 

After the gauge had been fairly started at Calcasieu, Mr. Mitchell srtiled in t.he schooner 
Twilight, and set a similar one up at Aransas Pails. This wa;; done hy the> 16th of April. 
A few days after it became necessary to go to Corpus Christi, a draft seut to him from the 
office not being negotiable at Aransa,;;. While he was absent the schooner, with all the 
property on hoard of her, waB seized (on the 20th of April) by the deputy collector of the port 
of Aransas, Mr. V.l. H. Jones, and a body of nine armed men. 

Mr. Mitchell reached Wasliington in May, after considerable trouble, and was then assigned 
to duty in Section I. 

M:r. Donegan regained his liberty in the middle of November, and as soon as possible 
reported in person.at the office in Washington. He had been employed continuously for fifteeu 
months at tidal stations on the Gulf coast, when he was interrogated in the beginning of April 
at Calcasieu. The nature of his occupation being easily made clear to the inquirers, hi8 tide
gauge was kept in operation until the 1 lt.h of July, with the general consent of the n:Hponsible 
residents. Mr. Donegan states that his arrest at the last-mentioned date, by orders from New 

DC<Jrpus Christi Ranchero, May 11, 1861. 

9 



 

66 REPORT OF THE SUPERINTENDENT OF 

Orleans. wa8 to be followec1 by his trial ns a s)l,\·, at Il1ke Charlef' City, in the interior of Cal
r·asieu pari;;h, abont sixty mile" from the tidal station. and that he was there i11 cnRtod,v until 
tlie 15th of Angnf:t, when his captors were fonnd l•,Y a sc('ond armed detachment sent from 
New Orlearrn to take him to that city as a prif'oncr of war. The first detachment reached the 
mouth of the C<1lca~ieu after Iii,: removal to the iuterior. He further states that on exph1iniuµ; 
the nature of hi,; employment to the governor of Louisiana, at ~ ew Orleans. hi" parole waR 
ac(·epted, ln1t with a reservation whieh brought him heforp the insurgent military commandm·, D. 
R. Twigg><. who met bis explanations with personal abuse, and ordered his trial by court-martial 
a8 a spy; that he was thereupon l1alllkuffed, marched to the common ''lock up.'' and, after 
being twenty-four hours without any foDd, was examined lieforo the recorder of the first dis
trict of New Orleans, who remanded him to the parish prison, where he was kept for a like 
period without food, to await the orders of the military commander; that lie was t11ere iucar
eerated, ou tl1e 23cl of August, with seve11 acknowledg;ed criminals, iu a space so small aud 
elo,.;e that all had tu sustain life hy taki11g turns at a little hole in the door for air. There he 
remained nearly three months, and wa,; at la,,;t liberated through the interposition of the British 
consul on the 15th of November. 

SJ~C'l'ION X. 

FROM SAN DIEGO, OR THE SOUTHERN BOt:NDARY ON THE PACIFIC OCEAN, TO TilE FOftT1-SECOND PARALLEL, 
INCL1TDING TIIE COAST OF CALIFORNIA.-(S.:ETCHER J, Nos. 20 and 2l.) 

The work done in the field and afloat will he staterl as follows : 
1. The continued triangulation to connect tl1e S<rnta Barbara islands with the maiu coast 

of California. 
2. Extensiou of the main and secondary triangulation which passes north of San E'rancisco 

ha>-, along the coast of California in tlte vicinity of Bodega bay. 
3. Plane-tahle sm·vc,1~ of the shores of Half Moou liay, California, fil!iug an interval in the 

Rurvey between Mo11terey and San Franci,.;co entrance. 
4. The topography of Tomales hay, and eonnexion of that survey with plane-table work 

in the Yicinity of Point Reyes. 
5. The hydrograpl1y of Tomales bay. 
G. Tidal ob:;;orvations at San Diego and near San Francisco. 
Oj/ice-work.-The drnwing has been completed, and the engraving in preliminary form, of 

the chart of Drake'!-1 bay; the drawing of the map of Napa crnek <tnd that of the clrnrt of tlrn 
apprm1ches to San Franci:;co liay has l•een completed, and the engraving has been eontinued on 
the chart of San Pal•lo bay. Additions have heen made to the progress sketches of the sec
tion, and to plat()s of charts previously engraved. 

Triangulation r:f the Sa.nta Barbara clmnnf'l, Cal. -Assistant W. E. G reeuwell, after re
visiting the Atlantic coast, i·cturned to San Francisco in June, and at once reorganized his 
party for 8ervicc in the schooner Humboldt. The ves8el proceeded to the western cud of Santa 
Cruz it'laud, where a signal was put up to be ol>servcd on from statiom; on the main shore of 
Santa Barbara channel. Others were adjusted which had been previously erected on that 
island and on Anacapa. These preliminaries were attended to under the disadvanfage of pre
vailing fogs and gales of wind. A.t present llr. Greenwell is engaged in measuring the bori· 
zonta.1 angles formed by the island stations with those on the main.--(Sketch No. 20.) 

In September Assistant Greenwell made an exploration of the estuary or lagoon to the 
northward and eastward of San Pedro. The lagoon was foimrl to lie some fi \'e miles long, and 
;;eparated from the ocean by a narrow strip of sand-beach, over which the heavy southeast and 
northwest swells wasb in every gale. The estuary bas a breadth of only a few hundred 
yardR, and receives the river Santa Anna. Of tl1e entrance to the lagoon Mr. Greenwell 



 

Tlrn lTNITED t-iTATES COAf;T BL:RVEY. fi 7 

report,; u,; follow:-; : ·'The outlet or mouth j,., fifty yurdt' in width, with a narrow bar onttiide. 
upon wl1ieh l sbonld ju<lge tlrnt tll'eke feet of water at t'ull tide mig·l1t be found. O\·er thi,.; 
bar tliere ice a frightful :,;well rolling aud turubliug at all c<tagef' of the tide, urnkin;,; it <laugrorous 
to cross iu boats of any kiucl. '' 

\Vith rnference to the capacity of' tlie lugoun a~ <l port or harbor, tho followi11g remark,; 
are made in the same report: '· lt may be that tlie winter rain,.; accumulating iu thL' riYer and 
lag·oou nrny <leupc11 the liar so as to admit ve,;,.;eJ,.; of thirty or forty ton:-; during winter awl 
Rpring, am] with thic; in ,·iew it will be again examined when the t'prin~t open:-:. At the pre;:ent 
time it woulL! be cii1ite impo,;~ihle to take tho sclwoner Humboldt over the bar, or to cm;,,; it in 
a boat with tents and provisions for a surYeyiug party. There is uo a11ehorage off t!Je eutrnnct\ 
and neither point nor headland to gi\'C a. lee. The smooth, strnig·ht bcacl1, with a trend to the 
~.;outhcast and northwest, gives uo protection whatever to vesseb from the heavy nortlJ\n•st 
swell that rolls in with trmnendou:-; force.'' 

The firi't work of thi,.; party in the comi11g spring \\"ill he to examine the lagoon ref'en-ed 
to, and to make u surYer of it, if practicable. 

Assi10tant Greenwell is 110\v" going· forward 1vith the work of triangulation ret1nirecl tu coll
nect the Santa Barbara islanclf: with the coast line of the Pacific. 

Triw1gulutioJ1 11orlli of San Fnrncisco, Oul.-At. tl10 date of his la:<t report. September 4, 
1860, Assistant George Davidson wa:< tnmsforriug his party lo station "Red1\·01lll." This 
station, (Sketch No. :21,) as well as Bodega Hiil, was occupied to tletcrmiue all tlJC~ sel·o11dar.1· 
and tertiary points south of Hof<:-: mountaiu. At Hedwood the transit instrument (C. S. No. 7) 
was phu·ed in thP meridian, ancl obscn-ations made in anticipation nf' the occultation,.; of' the 
l'leiadcs, but the dondy 11ight preYented him seeing the latter. 

The follnwin;::· are tlie '"'tati;,;1 ic~ of tlie triangulatiun at tl10 hH1 statiouf' occupied: 

Siµ;nal;; crcetcd · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · - · · · · · · · · . · · · 5 
Object;.; o11scrvccl upon · .. · · . · · . · · · · · · · · · · · · · . · · · . · .. · · .. · . . . . . . 23 

Xuml•cr of mentmremcuts · · · · · · · · · · · · · · · · 
:n 

1, 53[1 

'l'lw bori;.mntal angle>< wen• wcmntred wi 1.h the Coast Survey tlieodoli te No. 37. 
At station Redwood ,;:e veut)·-two mca.~un·nwn [,; of Yortical auglo,; 11·ere mac le upon tli rec 

objects. 
The rec0rds were all dnplicate<I, as wore alw the abRtiads of' the re;,;nlt."· The field com

putation of the iriangulatiou aml the L, .M, Z of the "·hole work were made and reviewed, and 
also furnished iu duplicate. 'l\nrnty volume;.; of origiJJal and duplicate re~·onh of the ahove 
and ol' previous stat.ions have been rec•.:ivetl. 

In Oclober Assistaut David,;on received orders from me to report upon the AU:111t.i(' l'nn,;t. 

Leaving Californict November 5, he reported iu person early i11 December. Before leavi11g the 
Pacific coast he olitai11er1 for tl10 Coast Snrvoy the free u,;e of the California State Telegrnpl1 
li11e for the determination of tlie tliffereneei>. of longitude,;. He ackuowledges in<lebtedne,;;: 
fort.hi:-; priYilege to II. \,~,T. Carpeutier, e~q., tho president of the l'ompa11y. 

Since Mr. David:,;011's retnrll to tho .Aila11tic l"Oast. he has been engaged in recomrmtinµ: all 
the obson-atious of vertical angle::; made by him during 1.hc years 18fi!) and 18fl0. J1efore" 
fair copy of this work was finished, special im•trnct.ions worn sent him to make a hydrog:raphic 

reRurYey of specified portions of tlie Delaware river, a notice of which has been made under 
Section IL 

Topography qf 1Ia.7/ 11loon bay, Gal.-The cna:<t topogrnphy l•elow San Fnrnei~t·n Pnt.ra11cc, 
outt<tanding near the do:-;e of last. season, was then taken up by the party of 8uh-As8i~tant \:V. 
)[. Johnson. The plane-table sheet will include tho tihore,; of Half Moon bay aud the Pacific 
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coast immediately arljacent to its approaches. The statistics in regard to the work have not 
yet reached tlw office. 

Topography qf Tamales bay, CaZ.-Tbis sur\'cy was commenced at tho opening of the 
pre;,ent year hy Assistant A. F. Rodgers, and i" still in active progress. It is connected with 
work previously completed to the southward, and brings up the detailed topography of the 
coa8t of California continuously from San Francisco entrnnce northward. The shore-line and 
other data required for the h)-drography of Tomales bay were furnished by thi,; party . 

.Mr. Hodger,; was assisted in the field by Snb-AssiRta11t Julius Kincheloe and Mr. David 
Kerr. The statit<tics of the plane-table work have not yet been rnceived at the office. 

ARsi>il.ant Rodgers ha>i sent to the office the original plane-htble sheets of his survey of 
Petaluma creek. Engraved reductimrn from them and from those of Napa creek accompm1y 
thi::; report.-(See Sketch ~o. 22.) 

Hydrogmpliy of Tamales bay, Cal.-At the opening of the present surveying year the 
officer who,ic name is largely identified with the hydrogrnphy of the Western Coast had hee11 
recalled, leaving flt San Francisco II() officer qualified for meeting the calls likely at any time 
to ai·i,.:c, and wliich were more likely to become pre;,~ing under the force of public events that. 
tr:111spired in the course of the spring and early part of last summer. 

Commander B. F. Sands, U. S. N ... on 1Jeing reassigned to duty in the Coai\t Survey, per
,;oually completed arrangement::; at the office, and on the 11th of June took passage for the 
W e~tern Coast to replace Commander A.Iden. The ~teamer Active was as soon as possible 
repain•d a11d fitted for duty afloat. With this a period was reached ,.;o critical to public 
i11tl;re,;t10 af' to r~all for the services of the Active in transporting troops to San Pedro at the 
request of Brigadier General Sumner, who, under the order,:; of the general-in-chief. was then 
co-operating with Captai11 Gardiner, the commandant of the navy yard at Mare i>iland. Three 
trips 'vere made to and fro with the steamer, and the emergency having been met, preparation!:' 
were completed, and tlie vessel sailed for Tomales ha~-. 

Following close on the topographical survey made by Assistant Rodgers, the hydrography 
of Tomales Lay was taken up and proseeuted by the party in the Active until its completion 
011 tl1e 19th of October. In reference to the capacity a11d character of thi,,; harbor Commander 
bamb obscn-es : ''Over the bltr, previously surveyed by Commander A.Jelen, a depth of ten feet 
can he carried betwet'n ,.:and lumps of >ieven feet at mean low water, and inside of the bay 
depths of from four to nine fathoms are foulld through the greater part of its extent. Its 
sliores arc becoming tl1ickly settled, and a considerable trade has sprung up in grain and other 
ap;ricnltural products. These have been carried by timall craft, but have eo increased as to 
call into requisition a steamer, which is soon t.o commence regular trips. The following are 
the statistics of the hydrographic work :" 

:Mile:-; nm in sounding ........ - . . . . . . . . . . . . . . . . . . . . . ..... . 
Points determined on sounding lines .. · ....... . 
Angles measnre<l . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . 
~umber of soundingt<.......... . . . . . . . . . . . . . . . .•......... 

176 
415 

1, 245 
11, 705 

Tho original ehart ha>i been roceiveJ at the office. A reduct.ion from it is given with the 
charts which accompany thi::1 report, a« Sketch No. 23. 

The steamer ActiYe, though in need of rnud1 more extensive repairs, lrn.d been fitted out. 
in the summer, a!ld furnished with such an arrname11t as the vessel would bear, in order to 
meet emcrge1ieies growiug out of the involved >itate of the country. The first special duty 
discharged by Commamler Saml,; was at the request of the commandant of the Mare island 
11asy yard. The i:;teamcr was moored off the magazine, to protect it against a rumored attack 
by parties concerned in the present rebellion against the general government. This was in 
the latter part of August. Having towed the sloop-of-war St. Mary's to anchorage off San 
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Francisco, the Active returned to her station off the magazine. nnd renrniued there until 
relieved b~· the order to pa>-s troops to San Pedro for San Bernarcliuo, which employed the 
\·essel until U1e 14th of September. The hyclrngrapl1y of Tumales lm.'· 11as dune snh•equentl~·. 

Appendix No. 3:.: c:ontaim; copies of the orders under whi('h the ~pecial S(cn·it-.' wa" 
rendered •vith the steamer Active . 

.Tidal ob.Ycniatioil8.-Under the g;eneral supervision of Lieut. G. H. Elliot, of tl1e Corps 
of Engineer,.::, U. 8. A., the tide-gauges at San Diego aud ;o;au Franci>:('o haYe lieen kept i11 
operation throug-liout the ~·ear. The iu,;trmueuts are in tlie iutcllig·ent care of l\fe,;:>r-:. A. 
Ca8sidy and H. E. GhrLmdt. 

The obserYations at the temporary station on Cape San Lucas vrnre contiuued during the 
early part of the year in order to complete the desirable tweh'e months' ""rie>', the records for 
wliich are 11ow full. 

SEC'T'ION XI. 

FROJII THE FORTY-SECOND PARALLEJ, TO THE NOR1HWERTERN BOUNDARY OF THE l"NlTEU HTA'l'Et', IN 
CLl'DlKCl THE COAf'T OF THE STATE OF OREGOK AND TUE COAST OF WASHINGTON TERRI'J'ORY.--
(SKETCH K, No. 24 ·, 

The progress made m the survey of this section will be described umler the following 
heads: 

1. Triangulatiou and plane-table Slil'\'l'j" or the shore:" of Koo~ bay, Oregon. Tlw ~ound
ings were taken up liy the s:rnw party, and wi!L if practicable, be completed within tlw :>eu:<ou. 

2. Determination8 of latitude and azimuth at Cray'" harlior, "\Y. T., and nl1,.;ervatiom: for 

determining the diifere11ce of long:itmle between tlic astrollomiral statirm t.hcre and the one at 
Port Townt'hend. 

3. Remeasurement of the prelirniunry base at Gray· s hn.rlior. 
4. The topographical survey of the shores of Gm~·' s harbor com pleicd. 
5. Tidal observations at .At<toria, Oregon. 
O.f/ice- lf'ork.-Tlie drawing has l,een completed, and the engraving C(mrnicm·ed. oft lie diari 

of Coquille river, Oregon; aud additions have been made to the progre"'" sketch of the ,;ectin11 . 
.Triangulation, topography, and hydrogmphy q( I{oos bay, Ore11on.-Tho party of Sub-1h· 

Ristant J. S. Lawson n.rrived off the bar of Koos hay, in the brig Fauntleroy, on thl' 16th of 
June. The sea being too smootl1 at the time to mark the diannel by breaking 1Yater on the 
spits at the entrance, the sailing-master was sent in ar1van!'e ,,·jth a boat, and, on a :<ignal agreed 
upon, sto~d in with the vcs,;cl and anchored inside of the hay. A reconnai~sam·e waf' made a::i 
~mon as possible, and the site for a base line t:<eledetl at a distance of seYPral miles from the 
mouth of the bay. Its location and the scheme of triangulation, made by :Mr. Lawson to depeud 
upon it, are shown on Sketch No. 2-!. Tlie operation:< of tlie party induded the dderminatio11 
of local time by astronomical observations, as \Yell a,; obsen·ation,.; for latitulle and azimuth. 
'l'he time wa,; ascertained by three hundred and forty-six measureti of zeuith distm1cc,; on tiYc 
stars with the vertical circle No. 80, near the prime ycrtical, on niuc night:; favornhlc for tlie 
purpose. With the same in:>trume11t four hundred and twenty-six meaRure,,; of :wnith disbmce~ 
were made on six stars for latitude. The azimuth was determined by ,,;eveuty-t1\'(1 ob,;en-.1tio11;-; 

on Polaris at it" em;tcrn elongation mi two night,; with the ten·inch Garnliey theodolite, C. :-'. 
No. 20. The im;trnments were t5Ct:urely mounted on blocks of wood us the best mea11s at Jrnnd 
for keeping them steady. All the astronomical observations wern made at statiou Piget•JJ, (see 
sketch,) on the eastern tihoro of the bay. 

The alignment of the bm-;e line was made by Mr. A. T. Mosma.11; .Mr. H. Au<lenmn recorded 
the observations of all kinds as they were made, and both assisted Mr. Lawson in the various 



 

70 REPORT OF THE SUPERINTENDENT OF 

operationc; of the tieaHon. The general stati8tics of the triangulation are tihown in the following 
,;ummary: 

Higuals erected . · .. 
Stations oc·cnpied · · · · · · 

28 
11 

Angler;; rneasnreO.. · ... · .... · · ... · · .. · · · · · • · · . · · · · · · · · · · · · · · · · · · · · · 112 
Number of o]J:,;ernitiom; · · · · · · · · · · · · · · · · · · · · • · · · · · · · · · · · · · · · · · · · · · · 5, 052 

Niuety-i-;even ob,iects were obtierved on, exclusive ut' OYer two hundred 
siL1iary ones iutended as points to facilit.ctte progresB in trncing tlie shore-line. 
measured with tl1e ten-inch theodolifo, No. 20. 

reudiugs un sub. 
The angles were 

At two titatiu11s the altitudes of five others were determined by r.enith distances mea~nred 
'vith the vertical circle No. 80, three hundred aud ninety-six obserYations being recorded for 
the purpotie. The computations nud duplicnticm of records kept pace with the field -work, and 
the yo]umes containing them aro now in tho archives of the office in Washington. 

In the early part of September, when Mr. Lawson reported in detail, tho triangulation had 
bcell completed aad tho topography was in progre,;s. Fourteen mile,; of ,;hore-liue had been 
trneed, and the party was making arrangements for sounding out the bay within the limits of' 
tht- triaugulation.-(See Sketch X o. 26.) 

'l.'he general character of Kom; bay is described in the extracts taken from the report of 
Sub-Assistant Lawson, which will he found in Appendix No. 30. 

l\leteornlogical observations were carefully _registered while tlie party remained at Koos 
hay. 

A8f1·011omi1:al dJ8P1Trdions at Gra1;' 8 lwrl1m·, TV. T.--Aftor completing the angular measure
ments at Gray's harbor, the triangulation of which wa8 reported last. ye:u·, Sub-Assi,;tant .l. S. 
Lawson occupietl tho a,;tronomical ,,;ta ti on near Point Hanson, (Sketch No. 24,) and detormin9d 
tho azimuth. Ho U>'ctl for tho purpose theodolite No. 20, mounted on a block of wood instead 
of the tripod. The signal-pole at station Point Hanson, distant 849.5 metres, was observed on 
a,; a11 elougatiou mark. and ninety-five obf-<ervations were made on the star i3 Ursw .Minoris, near 
its WtJsteru elouµ;ation. 

The latitude of the astronomical station waR determined in the h1tter part of September, 
1860, from two hundred aml seventy-two measures of the zenith distances of five stars when 
near the meridian. These observations were mndc on five nights, with the vertical circle C. 
S. No. 80. For local time twenty-nine observations were made on the sun with the Roxtant 
and artificial horizon on four days and one hundred ai1d eighty measures of zenith distance on 
,.:even stars near the prime vertical on five night,;. 

All the records and notes connected with the astronomical work, and the register containing 
the meteorologic:al observatirms made at the same time, have been forwarded to the office. 

Snb-A.s:,;istant Law,;on was efficiently aided in Lluty at Gray':,; harbor by Mr. A. T. Mosmau. 
For the purpose of determining the differ8nce of longitude between Gray's harbor entrnuee 

and one of the points in the general scheme of triangulation in Washington Territory, ~fr. 
Law>'on tran!'forrcd hi,; party in the brig Fauntleroy, in the early part of October, to Port 
Towrnd1end, and there found the local time by one hundred and ninety-two measures of zenith 
di;;tancc with eight stars, using, atl before, t.lto vertical circle No. 80. The station ocoupied 
had hecn used by AssiKtant Davidson for astronomical purpose!" in 1852. 

After completing the olniervations at Port Towm1hcnd, Sub·ABsistant Lim«·mn set sail with 
the Fauntleroy for San Francisco, and reached that port on the 20th of November. 

Me,(J.S?trement of the preliminary base at Gray' 8 harbor, W. T.-The approximate length of 
the line selected on Eld island had l>een determined by Sub-Assistant Lawson before taking up 
the triangulation of Grny' s harbor. On concluding that work the base was remeasured with 
the Saxton and Hilgard apparatus, with the bars No. 1 and No. 2. The length found was 
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1, 744.31 metres. Mr. Lawson states that frm<l1 Routherly windR interfered ,,-ith progres;.: in 
the work. the line rum1ing onl.'- a little north of wmit, (Ree Sketch ::\o. 2-L) aud the "itc bein;:: 
consequently exposed to all the atmo»pheric change,.; peculiar to the ocean margin. The 
measurement \YaR cornmeuced on the Cth and completed 011 tltl' l itli of September. :\lr. A. T. 
l\fosma11 made the alignment with the theodolite. Stmie ldocks not being procuralile, the end::< 
of the tase were marked by suctions of large trees. cut off with a diameter of nhout three feet 

and to a length of rather more than five feet. TheRe were snuk to their entire le11gth and 
secured firmly in tl1e ground, the exact terminatiou of the line being· carefully marked 011 ead1. 
The record Rent by Mr. Lawson to the oflice contain;; a full de~niption of till· measurement and 
of tlie marks set for i<lenti(ving the ends of the linu ou Eld island. 

Topography qf Gray's harbor, ff~ T.-From points determined in 11is trian~·ulatiou. SulJ
Assistant L~nn;ou, towards the close of last sun·eyin;;c season, iook up and executed a dost' 
topographical reco1maissamce of tlw entire shores of Grny' s harbor. 'l'l1e entrance and ap
proaches north and south for several miles, and tlie shore!' to a distauee of five miles eastward 
from the eutrance, wern ~mrve~·ed with the plane table. On a ,.;econd .iheet the whole range of 
the ;ihores of the harlior to the moutl1 of tlie Chehalis river is repre,;ente<l. 

This ;;;urvey, though not minute, is in snfllr~icmt detail ai' a preliminar.'· work. 'l'he ,;heet 
of the entrance repre:;entr< all the objects that could be used hy mariners as ranges or marks 
for approachini; or entering tho harbor. 

On the seco11tl sheet, the Reale of wbich is less than that just refr•rrcd to, l\Ir. Lawf'on 
;;ketchcd in the ontline of' tlte extensive lmnk" or flatR that make up a large part nf tlie surface 
of Gray's harbor. Iu correspondence with his report, after completing the triangulation, thiR 
slieet sliows but one practicable channel, (tl1e north cha11nel.) The sonth channel, he states, j,; 

obstructed by a bar caused by the deposits from .Tohn',; river, and on which small boatl3 will 
1<mnetime;; ground. 

'l'he sheet of the entrance contains over forty miles of shore-line and ten square milef< of 
topography executed with the plane-table. 

Mr. Mosman assisted in the topogrnphy and other field-work of the part~-. 
The remarks made by Sub-Assistant Lawson on the capaeity of Gray·,, harbor for com

mercial development, after having pasi;;ec] an exteudcd ;;;eas011 there, arP iu tenor like those 
extracted from his report of last year.* He states in ('Onclnsio11 that ''the entrance 
is tolerably good and will compare very favorably with the other bar barbors IJorth of San 
Francii;;co. But the navigable portion of the harhor is so contraded, and the approach to the 
shores, except at high water, rendered so difficult by the immense fiats, as mnst effectually to 
retard its prospect of early development." 

Mr. Lawson furnished tracing" from the sheets of his sun·e;Y of Gray'" ha1·bor for t!1e nFe 
of the hydrographic party. The original sheett< are now at the Coast Survey office. 

Tidal observationB--As in former years, the self-registering tide-gauge in chaTge of Mr. 
Louis Wilson, at. Astm·ia, has continued to give excellent 1·esnlts. Lieutenant G. H. Elliot, 
United States Engineers, has the general supervision over the work at this station, a;; well flf' 

at several others on the We'ltern coast. The meteorological obl"ervations madP b;· Mr. "Wilson 
deserve speci:.i.I notice for their completeness. 

0 F F I t.J E - "\Y ( > R K . 

The Coast Survey office in Washington has remained under the charge of l\fa,ior -w. R. 
Palmer, United StatP.s Topographical Engineers, who, aR heretofore, directed the operations of 
the several diYisions efficientl_y and aeceptably. A. P. Hill, eflq., <·onti11ued iu tl1e ofiice as 
general assistant until the 30th of April, when he resigued, and wa~ Rucceeded by Assi~tant 
Edward Goodfellow, who now discharges the active duties of that position. 

t:J 0. S. Report for 1860, page 100. 
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The report of Major Palmer (Appendix No. 12) is accompanied by Sllb-reports from the 
cliicfH of the offiee diYisions. Rlwwing the ddaib of ocrupation in each hrand1 of the offiC'e. I 
will here refer to them in hrief, using the n~portP wl1ich will he fonnd flt le11g·th in the Appendix. 

IIydrograpliic rli1·i.~io11.-Thi"' important hranel1 of the office remained in charge of Oom
mmuhT S. S. LJ'e mid .Lieutenant Silas Bent, U. 8. N., until the outbreak of our national trouble>' 
in the mouth of ApriL when both resigned, the fir:;;t-named officer on the 23d and the latter on 
the 30th of" that mo11 th. 

Captain 0. P. Patterson, some years ago an officer of the United State,; nnsy, rmd well 
known by his intelligenL'e and sagacity as chief of one of the hydrographic parties of the Coast 
Survey, wa,.; assigned to duty at the head of the division on the 6th of ~fay. The principal 
oC'cupation under tlie direction of its chief haR been the examination and verification of original 
hydrogrnphiC' work, including the charts re1mlting from it; furnishing sailing directions: com
pilation of hydrographic sketches. and making projections for hydrographic pa1~ties. 

1lir. Arthur Balbach executed the details of the work under the direction of Lieutenant 
Bent nntil the middle of .April, when he joiued the military serYice as a volunteer. Some time 
after the expiration of" his term of l:lervice, which wa8 followed by severe sickness, he rejoined 
the divil:lion, and hi>< intelligent services have since been given to hydrographic details, nuder 
the directi011 of Captain Patten<on. 

]J_fr • .L. Harcher lia:; been m1gag-ed i11 making projections for hydrographic parties. He 
<tlso replottetl >'Orne preliminary hydrographic work, and lrnti assisted in the compilatio11 of 
hydrogrupbic Hketclies, Yerifications, and examinations of original sheets. I: nder the emer
gency 'vhic-h arose in April last the zeal and activity shown by Mr. Kardrnr aided much in 
procuring data of great importance for the public sen'ice . 

• Vr. TV. B. 11Idlfortrie wal:l employed iu making projection" and drawiug views for hydro
grapbi<" charts until the middle of :May, when he was assigned to duty connceted with the 
preparation of special hydrographic notes in another division of the office. 

Tidal dit:i.s·ion.-This division has been, as heretofore, under the charge of As8i,~tant L. F. 
Pourtalcs, whose reports in reference to coast stations and office-work will be found in the 
Appendix Kos. 10 and 12. In the course of the season the tidal data on record proved available 
in several emergencie1; for the public service, the calls for information being met without delay. 

The force of the division has been employed as follows: "Jfr. R. S. Avery lias revised and 
consolidated the reductions of the observatious at the permanent stations, and has deduced the 
daily inequality from the reduction of those in the Gulf of Mexico. Mr. J. Downes has read 
off the sl1cets of the self-registering tide-gauges preparatory to plotting and decompoi:ling the 
curves, and has also made various reductions. 1'1essrs. J. R. ailliss, C. Balmain, L. M. Johnson, 
and L. L. Nicholson were temporarily attached to this division, and engaged in plotting, 
deeompoRitions, and reductions. M1·. J. W. Donn has had charge of the office, reading of the 
self-registering observations, of the correspondence with the observers, &c. M. Thomas and 
S. D. Pendleton have made the ordinary reductions of most of the permanent stations. 

lJir. Clilh~s resigued on the 4th of June, and lrlr. Johnson on the 19th of September. At 
the openiug of summer Mr. Ba/main was put in charge of the map room, and Mr. Niclwl~~1J11. 

assigned to field duty. 
Computing diri8i011.-Thiti division of the office has been in charge of its efficient chief, 

Assi.stant Charle8 A. Sclwtt. During three months and a half, when he was engaged on a 
hydrographic survey of the upper part of Ca01co bay, Mr. J. Ma.in was left in charge. Of 
some interesting and valuable contributions to science by Mr. Schott accounts will he found in 
the Appendix (Nos. 22, 23, 24, 25.) The number of computers in the diviRion is less than it 
was laEtt year, but the current wo1·k required for office use has been kept up. A detailed ritate
mc11t of the work of each is given in Appendix No. 12. 

A11.~8tanf T. W. Wm·nm' has generally been engaged on the calculations of triangulations. 
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Mr. E. Nulty has attended to the reduction of the astronomical observations for time, 
azimuth, and latitude. 

Mr. J. Main to the rnvision of the astronomical computations and to the reduction of 
magnetic observations. 

Mr. J. Wiessner hus computed triangulations and assisted in the magnetic reductions. 
Mr. J. E. Dow has been engaged in copying, and other clerical duties, and R. Freemau in 

copying. 
The following members of the division resigned during tbe year: llir. TV. D. Starke, in 

February; lliessrs. B. H. Todd and J. H. Patton, in May last. 
Sub-Assistant 0. Femlall and Assi.~tant A. S. TVadsworth were temporarily engaged on 

the computation of solar spot observations made liy .Assistant Schott in co1111exion with 
magnetic observations. They have since been on field duty. 

Drawing division.-G ntil April 24 this division remained in cliarg-e of Lieut. Thoma8 
Wilson, U. S. A., and from that date to July 18 in charge of Assistant Hem·y L. Wltiting, and 
since July 18 in charge of Capt. Thomas J. Lee. The distribution of work to the draughtsmen 
(.Appendix No. 12) has differed but little from that of the previous year. Assistaul liI. J. llic
OlRry has been engaged in filling· in topography upon photol-\raphed outline, and lmchuring 
duplicate photographs on a scale of 4-oloo> as a guide for eHgraving the -,; 0 -/,00 reductions of tlie 
same. .Mr. E. Herge.sl,eimer has had charge of the preparation and generalization of sheets in
tended for the photograph, and bas been engaged upon reductions of topography and hydrograpby. 
JUr. A. Lindenkohl on topographieal and hydrographic reductions of various scales, projects, 
projections, verifications, progress sketches, and special maps for different departments of the 
government. Mr. L. JJ. Williams on fine reductions of topography and hydrography, ve1-ifica
tions and projection;.;. Mr. A. Straw;z was employed upon hyurograpliic reuuctious and projec
tions for field parties. llfr. 1Y. 'T. lllartin was employed upon topographical drawings and 
filling in topography on photographed outline uutil hi~ resignation, on the 23d of April. Mr. 
S. B. Linton has made reductions of various kinds, progress sketches, projections, diagrams, 
and executed lettering until his resignation, on the 23d of April. Mr. T. Jekyll, during tLe 
short time he was employed in the office, worked upon topography, npou outline reduced liy 
photography, and on lithographic sketches. Mr. F. Faiifax has beeu employed on general topog
raphy and tracings. Mr. H. Lindenkohl, since hi8 employment in the office, has worked upo11 
topographical and hydrographical reductions, lithographic sketches, and tracings. Me;;sr.s·. J. 
W. Maedel and W. H. Ga1·dn£r have made tracing!" of original sheets to be used in photography, 
and Mr. B. Hooe and Mr. W. Faii;f'ax tracings generally. 

Mr. Jekyll resigned on the 1st of October, and Mr. Gardner on the 4ti1 of that month. 
Engra1Jinl] division.-The duties of this division were conducted by Lieut. J. R. Smead, 

U. S. A., until the 24th of April. Since that date tli.e division has been temporarily under 
the charge of liir. Edward TVharton. 

The allotment of work to the various engravers has differed but little from that of previous 
years.-(See Appendix No. 12.) Me-ssrs. JlfcCoy, Rolle, and Entlwjfer have beeu engaged upOll 
topography from photographic reductions, and Mi·. Jolm Knight upon first clmis lettering-. 
Messrs. Sengteller, Phillip,~, JJietzeroth, and Evans have engraved topography and sanding. 

Messrs. Blondeau and MaRAld have been employed in topographic engraving; Mr. Barnard 
upon sanding; Mr. Kondrup upon lettering and first class outlines; Messrs. E. A. Maedel, 
Petersen, and Lang1·an, upon lettering and figures; Mr. Ogil1Jie upon lettering and sand; 
Messrs. Bar!le, W. A. Thomson, and Benner, upon topography. sand, and miscellaneous work; 
Mr. Klakring in miscellaneous lettering and additions; Mr. Si"pe upon outlines and letters; Mr. 
J. G. Thompson upon topography and letters; and Mr. Buckk, since entering the office, in 
practice with punches as substitutes for figures cut by hand for soundings. 

Plwtograplt and Electrotype division. -The details of the work done in this division of the 
10 
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office will be found in the report of Mr. George Mathiot, (Appendix No. 12,) who is in charge 
of the division. Mr. Mathiot has continued to improve the photographic process, and is now 
producing glass "negatives" twenty-four inches square. The application of the photograph, 
at first limited to the coast charts, scale 80 5c,-0 , has been extended to embrace reductions for the 
larger Rcales, the draughtsman using the photograph as he would the lrnnd-reduced outline. 
Thus the meebanica.l process of '·hand redneing'' ha!' been almost entirely supen;ieded. The 
photograph has also been made useful in miscellaneous copying, and in facilitating· the publica
tion of preliminary charts called for by sudden emergencies. 

The engraving of the outlines of two coast charts from the photographs has bee11 com
pleted, leaving nothing in doubt as to the practicability of reducing and engraving a chart in 
detad1ed sections. 

The photographic reductions now embrace charts on the scales 20~ 00 , 30 ~ 0 0, 40l 00, and 

6 0 ~lf-0 , besides those of the scale of 80fi oT>• to which the process was at first confined. 
JJir. David Hinkle has assisted Mr. Mathiot in the division, and by promptness and intelli

gence haF met without delay the numerous special calls that have arisen through the necessity 
for copies of maps and charts in advance of the time that would have been required for either 
eugraving or lithographing. 

Lithographing divisi011.-Thiti division was organized during the past year, principally to 
assist in meeting the great demand for charts required for the public service, as also to afford 
tl1ti means of bringing out, under my immediate supervision, copies of a set of memoirs of the 
coast of the L nited States south of Delaware bay. 

The division eommenced operations under the charge of ProfesRor W. P. Trowbridge, AR· 
RiRtant in the Coast Survey, and, Rince his assignment in August last to other duty, has been 
continued under charge of Mr. W. L. Nicholson. 

U pwarcls of sixteen hundred impressions of charts and diagrams had been printed up to 
October 1, and seventy copies of each of ten memoirs of different parts of tho coa8t had been 
Htrnck off at that date. 

Since then two other memoirB have been prepared. 
At the date of the present report three hundred copies of these memoirs have been dis

tributed to the naval and military commanders at the seat of government and along the coast. 
Jlli.~cellaneous division.-The officer in charge of this division, Lieut. N. H. 11:fcLean, U.S . .A., 

was relieved from duty on the survey in April last. .A88istant R. D. Cutts succeeded him 
in its direction until July, acceding with much promptness and zeal to my request to that 
effect in the interval of other important government service, since which time it has been con
tinued in charge of .Assistant Edward Goodfelloio. 

More than twenty-one thousand copies of maps and charts of the Coast Survey have been 
distribub!d during the year ending November 1, over eight thousand of which have been sent 
to the naval observatory for the use of national vessels. Of the annual report of the super
intendent, of 1859, four thousand copies have been distributed. 

Mr. C. Bcdmain has acted as clerk to the division since the resignation of Mr. Mayna.iHer 
in May. 1~Ir .• 7. Rutherdak, aided by Mr. J. Barrett, has rendered efficient service as printer . 
.JJfr. JV •. lliertz, assisted by l'ifr. F. Han8on, has had charge of the folding room, and has pre· 
pared the paper required for field parties. 

Mr. J. Vierbuclten, master machinist, and Mr. A. Yeatman, master carpenter, have promptly 
met the numerous call8 made upon them by the office. 

The details of work done in the several branches of this division are stated in Appendix 
No. 12. 

On Captain C. P. PattBrBon, the hydrographic inspector, has devolved the dnty of making 
arrangements in regard to vessels fo;· the hydrographic work of the survey. This service, 
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under a stre;;s which has called for vessel:; of every class fur "'Jlecial use,; of the govermnenL 
has been successfully performed. 

Professor W. P. Trowbridge bas rendere<l valual1lc a:<:<istan<·c in preparing "l"'cinl inf<1rn1a

tio11 neede<l by the Navy Department, and .Assistants IL L. 'Nbitinµ; and Thoma;; ,T. Lee i11 
supervising the issue of special maps for military p111·po8CH. Assi;;tant L. F. Pourtak,.; l1ae< 

promptly met the numerous calls for tidal data, and .A.8sistant C . .A. Schott 11uestio11,.; relative 
to magnetic variation, in both of which Lranches of iHquiry no previou'3 season hat:1 made r-;o 
constant a demand as the present. 

In difficult circumstances, arising out of the monetary derangement of the country, the 
duties of the general disbuniing" agent, Samuel Hein, es11., htffe Leen cfo;c]mrgcd with the 
judgment due to close attention and regard for economy. 

The routine of clerical duties in the Superiutcmle11f;; office has been ellicieutl.' maiutaiued 
by the principal clerk, and the clerical services connected with my duties in the field have been 
acceptably performed hy Mr. J. T. Hoover. 

Respectfully submitted. 

Hou. S. P. CHASE, 
Secretary if the 1.'reasury. 

A. D. BACHE, 
Superintendent Un itcd States Coast S11ri'C.I/· 
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APPENDIX. 

APPEXDIX Ko. J. 

Di.•tributirH1 of lhe partil'S '?f t!le Coast Surff?J UJH1Jt tlte 1,·or1s/s '!f tllf· FJ1ited 1'-'tntes rluri11g t/11· .l'111·n·ying 

smsrm r1/J8(jO-'Gl. 

Limits of B€ctions. ; Parties. Opcrntions. rersons conducting (lpcra
tions. 

Localitieh of operation!:). 

SECTION !. 

From PaHSamnqnorl- ~o. 
dy Lay to Point 
,Judit.h, including 
thecoastofMaine, 
New Ifampshin:, 
Mas~aeh11setts,and : 
Rhode Island. ' 

2 

3 

5 

G 

7 

8 

Triaugulation, to
pography, and ' 
hydrography. 

Seeondary triangu
lation. 

8eco11d!try triA.ngu
lation. 

Secondary triangu
lation. 

Primary triangula
tion and magnet
ic obacrvation8. 

Triangulation __ ._. 

C. 0. Houtell<·.t1'oistu11t; W. 
H. Dennis, t-1ulHl .. t-r!-isia.11t ; 
C. H. Boyd, >tid ; R. H. 
Platt, im.i1in~-n1a~ttT. 

U. A faitth·l<l, a,;oiotm1t; F. 
K EnE"-tnutn 1 aid, (pan of 
fCasnn ) 

I 
l::i. O. ~frOorkle, su L-as8istant_; 

A. n. Bache, superintendent: 
G. W. Dean, a.ssi~tant; IL 
E. Halter, suli-a&-:;istant: 
R. H. Talcott. aid, (part of 
season; IF. A. Lue her. aid, I 
(part of season. ) i 

Edmuncl Blunt, assistant_ ___ ! 

i 
' 

Topography. ______ Charle• F"rgnson, sub-as-
sistant. 

I Topography. ______ I. HullAdam~,a~sistant; 0. 
Hinrichs, aid. 

l"relituinary survey math_ ... , sllore-linr' 
traced, and hydroµ-ra}l! y cxecute<l. at 
Eastport harbOl« Me., arnl sounding,; 
t'.xten<led towards tl1-1.· n11proachc::i of 
})af.i5an1aquoddy 1iay. 1 :-;el' ahm f::ec
tion T.) 

Tri1m.;ulation of the C<>ast of lllair;c. ex· 
tendi:Ll for plane-table pu rpost·:; o\·er 
Narraguagll6 hHy 1 Prospeet harbor, nud 
the neighboring river entnincr1::i J ,e
tween l\loosl'-a-l>ec am! Mt. D<>.-ert 
island. 1.See also Sections Y and YI. 1 

Triangulation of lireat l\luc Hill bay and 
adjctcent coat't. nf b-faine, l1etwf~PH 11-lt. 
ll~;:ert and Isfo au Haut. 1S<'L' alsu 
St cl ion IT) . 

Trfangulation of the upper part of Pcnol ·
Reot bay c·ontinueofl from the ·vicinity 
of Camden, northward, and completed 
nearly to the mouth of PenoL~cot -river. 

Mt. Monadnoc. N: H., occnpkd as a Ata
tiun in the primary series of triangle>' 
for connecting t'ie Epping bu.se \>y 
direct cour.e with the base line 011 Fire 
island, and magnetic element• deter
mined at lilt. Monadnoc. (Sec also 
&ction IL) 

Determination of point;. on the shore> of 
Narragansett and Mt. Hope 1•ays for 
the topogrnphiml and hydrc;,:-rapliic 
surveys. (See also Section IL 1 

Ddailed plane-tahle >mn-ey of the o'tort'I' 
of Rockland harLor. llfo., and a1l,ioi11-
ing shore8 of Owl',; Head \1<1)· and 
Muscle Ridge channel. iucludiug tlit' 
western shore of Penobt'cot bay to Fogg 
Hill, south of Thomaston. (Sec 1Lls<> 
Section \I.) 

Topography of the shores of fiack river. 
Mc , continued between Westp()tt 
island anti Kennebec river• including
the islan<l" in llack river. 

9 Topography.------ R. JIL Hacl!e, assistant-----. Plane·table survey continued on the 1wck 
of land between the Kennebec and 
Androscoggjn rivers. 
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Al'l'ENDIX Xo. 1-Continued. 

I ,i111itr:. { ~f i:;ectiorn;. Partif'":-i. Per~ous crntrlucting opera· 
tion8. 

Localities of operations. 

:-;EL'1'10N J~

\ C011ti11ucd. 1 

SEC'.tION II. 

From Point Judith 
to Cape Henlopen, 
including the coast. 
of the States of 
Connecticut, New 
York, New Jersey, 
Pennsylvania, and 
part of Delaware. 

~o. 111 To111•gT11J•hY------- A \\-.Longfellow, assistant Shore-line ourvey of the upper part of 
Ca•co bay ex tended from Drinkwater', 
Point eastward to Little Flying Point, 
including the shores of the neighho1'ing 
h;lands ; and detailed topography con· 
tinned on the eastern ~ide of Harpswell 
Neck. 

11 Top11graphy _______ A. 1L Harris011, ll8SiRtant; P. Detailed topography of the southern shore 
of Cape Cod bay completed l1etwee11 
Barnstable harbor and W:rst Sandwich, 
including the mouth of Scusset river. 

C. F. West. 'uh-assistant; 
H. W. Buche. aid. 

12 Tupogrnphy. ______ A. M.Harrison,assistant;P. Shore-line survey of the shores of Mt. 
C. F. VVest, sub-a8sistant., 
(part of scnfion ;I H. ·w. 
Bache, aid. 

Rope and Bristol bays, including part 
of the shores of Nairagansett bay, and 
detailed topography commenced in the 
\-idnity of Swanse~ and Tiverton. 

13 Hytlrogrnphy F. H. Gerdes, assistant; C. Soundings in the Kennebec river con
tinue<l from Bath, northward, through 
Mcrrymceting ba.y ; and in the An
droscoggin from Merrymeeting bay to 
the lower bridgco. (See also Section 
VIII.) 

Fenclall, oub-assistant; F. 
F. Neo, sub-assistant. 

14 Hydrogrnphy ----- C. A. Schott, assistant----- Hytlrogrnphy of Casco bay nearly com
pleted hy soundings northward and 
eastw1ud of Portland harbor, extending 
to Harpswell Neck, and northward 
from the limit of previous work to the 
vicinit~- of Yarmouth river. 

15 Hy<lrogrnphy 

i 
I 

16 Hydrogmphy ____ _I 

--1 
II 

17

1 

Hytlrogrnpby 

18 

\ 

I 

Ti<fal obsc[valions • I 
I 

lo>>'•Uon ·--- __ -·I 

Primary hiangnla· 
tions and inag
nctic observa
t.ions. 

I 

H. ~!ikhdl, assi~tirnt; E. P. 
Hd1crton, H. W. T .rn1gfel
low, and L. L. Nichol~on, 
aids. 

Lieut. Comg. T. 8. Phelps, 
U.S. N., assistant. 

'"· P. Trowbridge, assistant; 
A. S. Wadsworth, assistant. 

Determination of the positions and tl€pth 
of water on rocks near the entrance to 
Sandy hay, (Cape Ann,) Mass. The 
currents of Boston harbor and Cape 
Cod bay observed with reference to 
their causes and effects. Hydrography 
of Bamst!l.hle harbor completed. 

Further examination and development 
of Phelps's Bank, and discovery of three 
small banks made in sounding in its 
vicinity. (See also Sections II, 111 and 
IV.) 

Hydrography of Narragansett bay exe
cuted and completed on the eastern 
side, between Prudence island and 
Rhode Island, including Mt. Hope bay 
and Bristol bay, with the mouths of 
their rivers. 

Samuel Walker, T. E. Ready- Tidalobserva.tions continued at Eastport, 
Me., and at Charlestown navy ya[d, 
MRSS. 

A_ D. Bache, superintendent_ Inspection of parties working in this 
section, generally, in the month of 
October. 

A. D. Bache, SU!""internlent; 
G. W. Dean, UMistant; R. 
E. Halter, sub-assistant , 
F. A. Lueber, aid. 

Blne Hill and Box Hill, Conn , occupied 
for connecting by direct course tbe pri
mary base on Epping I'lains, Me., with 
that on Fire island. Magnetic elements 
determined at both stations. (Sec also 
Section I.) 



 

Limit~ of sections. PartieB. 

THE UNITED STATES COAST SURVEY. 

AJ>J>EXDIX l\ri. 1-Conlimwcl. 

Operations. Persons conducting opera
tions. 

79 

Loculitie~ uf opera .. tiow"'. 

-------- - ---~---- -- ---------
f:lECJ'IOl< 1J
Continuetl. 

8ECTION IIJ. 

~'rom Cape Henlopen 
to Cap" Henry, in
cluding the coast of i 
part of Delaw:tre, I 
and the coast of 
l\faryland awl part 
of Virginia .. 

No. 2 

4 

5 

Tri:Lngulation . ___ . j Edmnnrl Blunt, a"btant; IY. 

Secondary triangu
lation. 

Topography and 
hy<lrography. 

Hydrography 

S Ed\'\'ards, sul1-assb~tant; 
F. 1\1. WiHe, ai<l. 

Jolrn FarleT. a.•ei,tant ; C. l\[, 
Bache, si1b·assbtant. 

John Meehan, Rnh·a,sistant: 
F. R Jfasslrn-, aid. 

Lieut. Co1ng. T. Fi. Phl'lp~. 
U. 8. N., assiRtant. 

Triangulation to ddcrrnim• the position 
of points for the plane-table survey of 
the 8l10rci; of Connecticut river. he
twtt·n the entrance and Guodspcecl'r:; 
Lanuing. (Sec also Section l.) 

Triang-ulation of the coaF.t of New Jorst'Y 
revi8ed by occnp~~in~ station~ betwet-'11 
&mdy Hook n.nll Shark i-iver. (See 
al•o Section Ill.) 

Shore-lint: sun-c\' of Hudson river cxe
C'utetl betwcei{ Anthony'H No•e arnl 
Tivoli, and •oundings completer! from 
Rhine beck and Tivoli. (See also 8ec
tiom HI and IV.) 

De-velop1nent b~1 t'Oundings of the sand 
rid~e off Barnegat. Light, N. J. ~ and 
hydrop:raphic examination of the vicin
ity of lhl' Ffre Fathom bank off C>tpt' 
May. 1Se~ iclso Sections I, IIf, and IV.) 

6 Hydrography _ .. _ ... l Gcorgt~ DavidHon, :t:"sbtnnt _ _ IIydrographic resurvey of the channt•lt;; 

2 

3 

5 

of tlw Delaware river, in the vidnity 
of Pea Patch i•bnd ; near Hed Bank ; 
and oppoeitc Philadclphit•. (Sec also 
Section X.) 

Tidal <1hf'~rvations _ R. T. H:i.s~t·tt .. __ .... ____ ---- Observations continuf'd at Uov{nnor' s 
bland, (New York lrnrl>or. I 

Trianp:ulatfou ----- ,Jo}rn Farley, llR~iotant. _____ Trfangulation of the· Potormi.c river in the 

Triangnhtion ___ •. 

'l'opogrnphy 

W. H. Dt'nnis, •uh-aRsiRtant: 
C. Ferguso11, frnb a .. o;si8tarit; 
CharleR HoRrner, aid. 

H. L. Whiting, as.<istant: F. 
Vl. Door, 1:mb-assista.ut; J. 
Meclmn, suh-as,istant; P. 
C. F. Wci:.-;t~ suh-a.ss.iRt:1nt 1 

(part of the season ;) Ch·ve- • 
laud Rockwell, aid; 1''. R 
Hasskr, W. W. Hanling:, 
anrl A. \\'. Muldaur, aids, 
(part of seMon.) 

Topography _______ I. Hull Adams, assistant; 8. 

Reconnaissance .... _ ... 
1 

I 

A. Wainwright, sub-a8-
siHl.ant. 

Ca.1>tain W. R Palmer, L ~. 
Topographical Engineers, 
aAAiRta.nt ; Charles Junk<"n 
arnl W. F. Sancls, aids. 

vicinity of Rlakistune island. and Rt:1-
tionR c'stahlisbed and putly oc<·npi<·d 
for ex.tt•nding work upwa.nl tn Swan 
Point. (Sec also Section ll. 1 

Points determined for the survey of the 
Pf'tomac bt~tween Georgt~town and 
Alcxa.ndria, and for comp1rtiug the to
pogrnph~· of the Diotrict of Uolnmlria, 
1 See also Sections. I and Y.) 

Minni•' topographical surve~- of the part~ 
of Fairfax county, Va., adj<leent to the 
l'otomac river, b<·tween Little !<'alls 
and Monnt Vernon: anfl snrvPv of l\lrn1t· 
gomery county, ?tl<l., l\nd ]J,.;,k, of ti>" 
Potomac north of the Di,trict of Co
JurnLia. 

RhorP-lirw of the Potomac trn"'·rl from 
Piney Point upward to Illakistm1t' 
iAlan<l for the regular dctail<«i .'11n-ey 
of the river. 

'Top0gra.pl1i(·n.l rt-"f'OnnaissanN· t)f \Vhite 
House Point, Mflthin. ... ~ P1d11tt ancl Lower 
Ceda.r Pt)int, and 1in~·s of t-iOUndings in 
the vici11ity of each run across the 
Poton1a.c river. 
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SECTION IV. 

Yrom C11pe Henry to 
Cape Fear, indutl
h1g part of tlu~ . 
coust of Virf!inhL · 
and N. Curoli1rn. 

~ECTI0:-0 V. 

From Cape Fear t<, : 
St. i\Iary'i-; rivl'r, : 
including-the eoast' 
of Sontl; Carolina 
and a~orµ:ia. 

Parties. 

No. u 

RF.PORT OF TH}~ SUPERINTENDENT OF 

APPEXUIX Ko. I-Continued. 

Upcratiom. Pen;ons conducting opera- , 
tionH. ! 

Hplrngraphy _____ Lieut. Comg. T. S. ?helps, 

i 

U. S. N., assistant ; W. B. 
McMurtrie, A. W. Mul
daur, F. A. Lueber, aids. 

Localities of operations. 

General reconnais8ane-e and 80Uudiugs in 
the channel of the l'otomac from Blaki
stone island upwards to Georgetown. 
(See also Sections I, II, and JV.) 

7 Tidal obserYatiuuH _ J. W. T>onn, M. C. King____ Series completed with the self-registering 
gauge at the ·washington navy yard, 
D. C., and obEervatious continued at 
the permanent station, Old Point Com
fort, Va. 

3 

2 

5 

6 

7 

8 

Triangulation_ ••• -: 

Topogrnphy _______ I 

Hydrography __ 

'f1·ia.ngu lati011 and 
topography. 

Triangulation ____ _ 

Triangulation .. __ .... ; 

Captain 'I'. J. Cmm, U. S. 
tupographica.l engineers, 
assistant ; A. S. Wads
worth, asHistant. 

John :l\lechan, sub-assistant; 
1 

F. H. Ha&,]r.r, aid. ' 

Lieut. Comg. 'I'. S. Phelps, 
U. H. N., assistant. 

C. I'. Bolles, assistant ; 0. 
Hinrichs, airL 

C. O. Boutelle, assistant; 
Li~ut. Wm. Craig, 'C. S. 
A., assistant; C, H. Boyd, 
aid., 

! 
F. P. w·ebber, sub-assistant, ! 

P. P. Dandridge. aid. ' 

Topography ••••••• , Cleveland Rockwell •••• ----: 

I : 
Topography ______ • H. 8. Du Val, snb-assistant; 

Hydro;.:raphy • 

Hydrography 

Tidal ob><ervatious 

J. D. Bradford, aid. 

Lieut. Comg. C. M. Fauntle
roy, U. S. N., assistant. 

Lieut. Cmng .• J.P. Bankhead, 
ll. S. N., aooistant. 

W.R. Herron_ .•••.. 

Instructions for continuing the triangu
lation of Pamplico sound, and for 
making magnetic observations. 

Supplementary plane-table work on part 
of Hoanokc island ; on Durant's island 
and adjacent shore ; and at the mouths 
of the Cho"·an, Cushai, and Roanoke• 
rivers. (See also Sections II and IIL) 

Examination and soundings in the vicini
ty of an alleged shoal off the '' Falac 
Cape," coast of Virginia, below Cape 
Henry. 

Instructions for con tinning triangulation 
and topography from Litt!<' river, 
southward, along the coast of South 
Carolina. 

Instructions for completing the primary 
triangulation between Beaufort en
trance, 8. C., and Savannah (See also 
&ction I.) 

Secondary triangulation of the co••t of 
Georgiauompleted, including the Inland 
PaBl!age, between Cumberland island 
and the main, and connecting with the 
survey of Fernandina harbor. (See also 
Sections J and VI.) 

Instructions for completing the topogra
phy of tributaries of Port Royal sound, 
S. C. (8ee a.Isa Section III.) 

Instructions for the plane-table survey of 
Wassaw sound, and for completing the 
topugraphyofSt .. Catharine's sound, Ga. 

Instructions for the hydrographic survey 
of St. Catharine's sound, Ga., and for 
commencing work in W""8aw sotmd 

Instructions for completing in-shore hy
drography in the vicinity of St. Simon's 
island ; and for running supplementary 
off-shore lines, and making observations 
on current.J off the coast of South Caro
lina and Georgia. 

Series at the Charleston custom-house, 
S. C., continued, and record rooelved 
for three weeks of April and for pre
vious months. 
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SECTION VI. I 
From8t.llfary'sriver ! No. 

to St Joseph'Rbny, i 
includim!'. the enet- I 
em and 1\,.rt of the I 
western coast of ' 
tbe Florirla p<'nin-
snht, with the Flo
ridflrecls and keys. 

SoorroN VII. 

From ~t. Joeeph'e 
bay to Mobile bay, 
inchid ing part of 
the western coast 
of Florida a.nd the 
coast of Alabama.. 

11 

2 

3 

7 

8 

9 

IO 
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OpPrations. Personi:; conducting opera-
tions. 

Triangnlation_ --- ' Captnin M. L. l"rnith. r. "· 
topogra.phicaJ e-nµ-iIH-'Cfi->. 
assh;;taut ; Lieut. IL G. 
Cole, r. ~- A .• a~r;iBta11t: 
J. R. Gra.nt, aLL 

Triangulation _____ F. P. \V~hhe1·,Rnl1-ri•,;i,tunt: 
l'. I'. Dandridge, "id. 

Triangulatitm _____ Lieut. W. G. Gill. U.S. A .. 
a:o;si:-:.tant: Li(.;nt. 0. I l. 

i 
Gri=t~ne, U.S. A., assistant. 

Triangulation 
topography. 

and . Charles Ferg-n::;on. f·mli-ar..:fo'i:d
ant ; .J. lJ. Brnuford, aid. 

Triangulation----- G. A. Fairfid<l, """istant: 
McLane 'l'ilton, aid. 

Triangufation ----- L't·ut. W. TI. Terrill. U. :-;, A .. 
a:-:sit"-tant : \\~. K Edwards. 
su U-asf:dstant. 

Topography.----_-! F. W. Dorr, suh-assiRtant; E. 
l'. Hebcrton, aid. 

Topography. - - - - C. 'I'. Iardella, •nb-aEsiotant ; 
T. C. Bowie, aid. 

Hydrogiaphy _ ---- Lil'nt. Comg. J, P. Bankhead, 
U. S. ~., aRsi8ta.nt. 

Tidfll observations_ .J. A. V.Talker. E. G. Meares. 

Astronomical. tele
gmphic, and mag
netic observa
tions. 

A. M. Smith, H. Beuners. 

G. W. Dean,assistant;Edw'd 
Goodff'ilow, aR8iAtirnt; .T. 
R. Toomer, sub .. assistant ; 
H. W. Bache, aid ; H. H. 
Talcutt, aid. 

Localities of ope-ration:-;, 

111str11ction~ for extL•1viint:r tl1e alr-linc 
tria11~nlation frt1111 G.!,i11..;·:i !k, ~onth
w;_-~ni' and ·wt'stward. aero~., the hearl 
of tlte Florida JH'llinr;nla. in Hw direc-~ 
tiun to Cerl:i_r Kt.'J~. 

c~1nn(•x.iou n1adt.' tiirnn!!h tlH' Inl1uid 
l'a~sa~e, l1Y triau;:!"ulation. bt:'fwt'en the 
c1iu1j ,Jdcd. t1nrn~:-·r-. 1 ,f Fern aw lina har
l1or aw] ~L Juhn'~ l'ivl•r entrance. (See 
al:-:11 t;t:ctions I and V. J 

I11~truction:-:. for cxter~cling tbe trian:rnla
tinn of tiH' t:'-H!'il'nl coa~t Clf Florida, 
f1on1 l\latn.u7 .. as in]et, south\'vcnd. 

Triau::..cu1a,ticn of Indian river. Fla ... com
plet(;d froin "-illi<~ i1<l.\·, ntirthward. to 
thP •• Xarrc)\vs :· · and pl:tn(•-tahh: ~nr
Vv\- ot UH~ .;;bore:::; i1 t the Yicini tv nf FrJrt 
Ca}lI'nn. withiu th(' litnit~ of .P-H'\·iouo 
triau;:11Jatiuu. (:"'i~e al:-\o ~l'.C.tion I.) 

luslcle hia.np-ulatinn of the Flori1la reef 
extt'wled aero~:--; Chatha111 bav, fr1HU 

Pie key. wei-;tward. t1i Uef•p P<~int. and 
unrthwnnl to tl1t• Fh1Jrt•of Florida pe
niruml;l. (S<J() also ~cction J.) 

Triallg-nlafion frnn1 Punta Itasa, north
ward and westward. llt~b.\'t'en Pil!e 
bland a.nd the main land of Florida, 
n¥.'tl ly compldin:r till' preliminary sur
vey of Cliarlo-ttL' harbor. 

11lant•-talile l'Ut'Vl~'f of the eastern coast of 
the Florirta pe.:.inrnla, trnm th" head 
of Guano river, northwar(l. to IHeg-o 
Plains, and of th<· adjacent •ltores ·of 
Korth river~ completing- the tnpogra.· 
phy between St John·, river and St. 
A ngu,;tiue lrnr l>or. (!See also Section 
III.) 

Survey of k"ys in tl.w lowP.r part of 
Ban1eR·f'. 8onnrl, or Chatlrn_m hay· and 
tl1poµrapl.iieal deta.llK-nearly com])1~ting 
tlw HirVl'l' of Charlotte harbor. 

1n8tructiong to goun1l at the entrance 
and in thP approaches and cl1«nnl'io of 
Clrnrlotte harbor. 

SerieR continued 11ntil April with f'Pif
regist•·ring gang-e at Furt l'lmeh, and 
until !\1ay at Tortugas. 

Lonaitnde:: of Pen:-:~1cnla dcterrnined by 
teli•grnph in com1e_,inn with Mn!Jile. 
Azitnuth oh~l·rved, .:.rnrl latitude and 
maf!Ht'tic eJemt"'nti' determined at P~n
""cola. (Snc "l~o 8ection I.) 
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AT'PEXDIX No. 1-Continnecl. 

Liu1it}; of H'Ctions. PurUe8. l\:r:;om; conrlurting opera
tiorn~. 

t'>:CT!ON YI1-
Continue1l. 

SECTION YIII. 

From Mohile bav to: 
Yermilion bay: in
cludiug the coa~t, 

of Alabama and 
r.tis::"i<Fiprii, awl 
part of u;,, coast or 
Loui~ia.na. 

SEaTION IX. 

Fro1n V1.:Jrn1ilion hav 
to tlw Hio Grand~ ' 
boundary, includ
iul! 1nnf. of the 
1'rni.1-1t of Lonisiana 
;mct the coast of 
'foxas. 

.Ko. 2 

5 

G 

Tria11gulatio11 _____ :Ci. II.1~~g\ve1l, ~nli-as~i:;tant; 

I 
I 

11. 0. llermg·, aitl. 

Tiiangulation _ - _ - . j S. <:. lf l'Co•klo. i:;nb-assiRtant; 
11, W. Lvngfellow,aid. 

Triang-tda.t.ion • -- -- ' F. H. Her( ks, nF;-iistant; J. G. 

Topogrnpby 

Top1,gmphy 

OltttHlrl1J::' 1 1::rnh-a8sh;taut; 
C. Fend'Lll, sub-assistant. 

N. S. Finne}\ r.ull~al-'sh~tant: 
L. L. l\iclwl<on, aid. . 

G. D. )Yi~c, i1ssbtant. 

7 Hydrugra1•hy _. _.. Li~ut. Cnmoc. T. S, Phcip«, U. 
K N., u~~istant. 

i 
8 Tidal observations_! _______________________ _ 

2 

3 

Trian~uL1ti .. n and R. E. Balter, snlHlFsi~htnt; J. 
topogtnpby. L. Tilghwa.n, aid. 

Triangulation _____ F.H.Gerdes,asHiotant.; J.G. 

I 

Oltnianus, ~ulH1.~sistari.t; 
G. U. Mayo, aid. 

Ti>lal ohHcrv'Ltions -' A. C. Mitchell---------

T1 ia.ngulatiun Lfout. Geo. B1·1l, :J. 8. A., af-3-
>i>t'Lnt. 

Loca.lilie~ of t~p~ratiornL 

Triangula.tion of tlie we6tern coa~t. of 
Florida peninsnla. ext.t.,nrlrrl from the 
v·idnity of Bayport Fionthward to Tam
va hay, including the waten.; of ~t. 
Juoeph"s L11y (south) and Clear W«tc'r 
hnrlJor. 

Stati<>n• selected on the shores of St. 
~Joseph'~ liay, (rwrth,) and lines opened 
for th~ tdaugulation and for l'Ullner:ting 
t!Jat '\'Ork with thR snrvey of 8t. 
George's ~ound. \See al~o Section I.) 

Suppl cmcntary trian::rnlation. of Black
wa,ter hay to furnh;h point...:; for iti::. sur
Yuy lictween E!oicriLa.no Point and Bag
dad. (:<ee al•o Section I.) 

Coast topography completed i11 the vi
cinity of Bayport, Fla 

1 
and survey 

made of the town. 

Instructions to complete the plane-table 
survey of ~t Jan1ee;'s island andCrooked 
river, a.nd for extending- the topogra
Jlhy of :-it Vincent's sound westward 
of indian Pass. 

In~tructions to compld~ the hyclrogrnphy 
of tit. George's sound by 'Ldditioual 
lines hctwccn Cat Point and Royal 
Bluff, 'Ll1<1 for suundings betwec·n t\t. 
Afark's harbor and Southwest cape. 
(oee also Sections I, 11, III, and Iv.) 

Scrit s continued until the mid< lie of No
vember, IR60, with ~elf-regi•tering 
gauge, at Warringtou navy yaid. 

Instructions to connect the survey of the 
CLandei€nr islands with that of l'liH
~i~ippi delta by trian,t(ulation across 
the waters oflsle !\U Breton ~ounrl, !\nd 
for the plane-t!\ble sun'ey of the in
cluded shore and kuys. (See !\lso Sec
titm I.) 

Triangulation commenced to proville 
point" for the survey of tbe South west 
Pass, (Hissi•sippi delta..) Instructions 
to connect Berwyck ooy, La., with At
chafalaya bay, by a chain of tri,.ngles, 
including A.tch'Lfafaya river. (:See also 
Section I) 

01.Jservations continued until April at 
Great Point Clear, (Mobile bay ;) at 
Snuthwest, Pass, (Mississippi delta,J ltu

til l<'ebruary ; and at Isle Dernierc until 
.April. 

Trfangnlation of the co"8t of Texas ex
tended from Stcvernmn's Point,. uorth .. 
ward1'ndeafitward, to the High islands, 
including Robinson's, East ba.y, and 
otlier intervening bayous. 
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AI'l'EXDIX ::\'o. 1-Contimwrl. 

Limits uf section:;. PartieH. Operations. ]\:n.;ons co1Hlncti11g opcra
ticus. 

SECTION 1X
Continued. 

SllOTlON x. 
From San Diego. tht• 

tmuU1ern lmunda· 
TV of the Unitccl 
SUbtes on thL'. l'aci· 
fie, to tbe forty· 
second pamlkl, 
including the coaot 
of C<tlifornia. 

SECTION XI. 

From the 42d paml·: 
lei of latitnde to i 
the northwestern ' 
bounrlary of the ' 
United States, in
cluding the coa>t 
of the Sti•te of , 
Oregon nnd the i 
coru:t of W <Lshing
ton Territory. 

No. 2 Ti·iangulation ----- S. A. Gilbert. as:-h.tiu1t ------ In:-.tructiu1H td exh-'tlll tlic' C'!1:bt tri;111.::..c1J
lation front C()rpu:-- Cl11i.;t~. ;>:JutLwatd, 
thrut:,: ... ::b tl1e L·1;.:1n1a ~ladre. 

3 Topog;rnp11y ---·-. \V. S. Gill·ert, !-;nl1-a~:-:btant; 
Charle~ Ho~nwr 1 ald. 

S11ppkn1cntary topni=!'tn.pliy cornpletin.c:: 
thi· :-.:.Hr\'t·Yuf~t ('liark~·s,Cop<lllO, mid 
A ntu::-a::: l;~~) i'i, Tex. 

4- Tidal ob~erv:itions _ A. C. Mitchell--------.---- Series eonti11ue1l "·ith ;.::i·lf-r1·a:istcri1Jg
g-at:µ-c· at Caka~h~u: La., until )lay. 

1 

2 

4 

6 

Tliangula.tiun_ ---· \Y. E. G11·t-nw~l1, af:~i .. tant: 
.luliu~ l\:.iuchduG, tuli-al:.i.
~i::;taut. 

Si::.ni·ll::. erectt·tl fur cuntinnin;.r thP trian
'i-ccLti(Jll re<p1in·d t.1 coUlh:ct th\· ~<Ll!ta. 
B,i.··ha1«-i. i.sla11ilt:; '\Yith the n1:d11 t'\)a~t uf 
C;tlltu111ia. 

}lrimflrY a.ull tot~c

ondary triangu
J,Ltion. 

Topogrtl]Jhy ______ _ 

Oeorgr Ha...,:idt"on, a.~t.i~Li.nt .... ' OIJ~l'T\"ation~ co111plet~'~1 at tdatinn~ urar 
Hodt'~:.t bnY. l'Xt1..•n(_l:i11!.~: tltt· niain and 
:-;,•c·cnalar\' lrittll:!'.lllatiuh (lf tli1.' c·o;1~t of 
('aliforni;l to that hav from tlie :::-outh-
war.1. \:-:.ee a.bu ::::li:cfiou lJ ) 

\\'. \1. Jnh11~011~ ~llh·a:-:~h;tant l'!ane-tahh~ snrveY of tlw ~h(iT('~ of 1Ta1f 
~10011 ha\', ('al·. to con1pldl' thl' C1):u·t 
tt)pogra1»hy uf Ctllifvrnia I 1(~1 wd_~n ~<tn 
l'niud::;l.'o entraun.: au1l )lontcrcx~ 

i 
1.'01H·~ra.phs~--- ... -- · A. F. Itod~er;-;, assiRtant; Da- i 

Yid 1'err, ahl. 
Dct:1ilcd surYf'V nf tht· t3hon_.:-. of Tontfl~(·~ 

l1ay nearly c~umpkted, c·1mnPr·tin~ with 
tht> tnpPµ:raphy of l\_,i~1t ltt')'L':::i awl 
Urake·t-- bay. 

Ilydrogmphy __ ... Commander ft F. Sand~. t.:. 

i 

Hvdrn~nll>l1y of 'l\nna.les hay, Cal, co1u
·1,let~d. - -

Tidal o\Jgen-tdion8 .' A. Cassidy. 11. K Uhrlandt. - : f lbRervations c011tiun .. d "·it!i ,;elf-rqrbtn· 
ini; ~au; ... '."l'"l'I a.t D;tu l>iet;:o aud ~au Fru.u
ciocu, Ca.1. 

Triam:-nlation, lo· 
pography. and ' 
hydrogrnpl1y. 

Al'.-itronon1ieal oh-
servations and 
topogrnpby. 

.J. ~. Law~on, snh-ap..,_--.j~t;int: 

A. T. 1'.Iosu1an, aid ; H. Au
derson, ai(l, 

J. S. Lq """on, '" ll.as,istant : 
A. T. Mo·mau,aid; H. Au
deri-:.ou, ahl. 

l'reJirninarv h.t...;;e Ult':\:-:un•l1; trinn~nla 
tion eXt'::u t1~1l, au<l tlw topr•µ-rapllk.al 
1'nrn:v n1adc of the ~hOrt'r; of Krnii-
ba.~·, t1reµon. Hydrograpby uf th~· b~lf 
L:UllllllCHGt'd. 

Latitude n.n.d azim11th dett•nni1w<l at 
G Ht\-'~ liar bur. \r. T. l 'rdiiuin<Lrv 
b:u<· rt•Jn"a$u;·pd and topq . ..'.r~11d1i1."~l 
l'illrn'y t·un1plct(~lL 

3 Tidal ob•m·vations I,mis Wibun •.•••.•••..•.. Ohsen·ations mntimwcl wirh tliv odf· 
regish:ri11g- tide-gau!!c at A~tnli~l. 
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APPENDIX No. 2. 

List ef Army O!fiars on Coast 811rre!I tluty at tlir Ojlf'7ting rf' tltP sun·eying year 1860-'61. 

llank. 1 Date of attachment. Hcmarks. 

----- -~ 
i 

T. J. Cnun ____ .... _ .. ,.,., ...... Captain topugra.phical engiueerR ------ ... ----! Jtfarch 26, 1858 ----------- ......................... __ _ 
W. H. Palmer ...... ,,. ......... ______ do ____________ dn _________________ _ NovernheT 17, lkfl7 -------------------~ .......... .. 

111. L. Smith._. --- -----· -----.do_ --- __ •.•••. <lo_.---- --- • --------

::-;, H. ~1cLean ----------, Fin't lieuteuaut 2<1 infantry---------··----
G. Bell ______ ----------' Fir,t lieutt,.,aul ht mtillny _______________ ! 

December 9, lli56 ! Resigned April 1, 1861 _ ---
March 21. l~liO Detached April 18, 1861 .... 

W.G.Giil -----··-----·' Fir,;t lieut~nant -Hh artillery ••••••••••.••. ! 

Novt~mber 15, 1859 

June 16,1860 

. ___ •. do. ______ . do ____ •• __ 

Resigned Februa;ry, 18!il __ _ 
,V. R. Terrill ••• -------- ______ do ____________ <lo __________________ : '!\larch 19, 1858 Detached April 18, 1861. __ _ 
J. l-LSn1t•wJ ____________ Fin.;t lif'ntena1,t 2ll artillt•r.r---- .. ---------- l\lay 21, 18!)9 ______ do ________ do ____ .. __ .. 

T. Wihon ------------- YirRt lit'tltcnant 5th infantir -------------- ~fay 26,1857 •••••• do •••••••• do _______ _ 

ILG. Cole.---·--- .. ---, J<'irst lieutenant 8th infantry---·-·---·---- June 11, 1859 Resigned January 10, 1861-. 
W. Crnig __ .• __ ---- __ •. : _____ .do. ___ • ___ •••. do ••.. __ • __________ . March 9, 1 R60 Dctaehed April 18, 1861. __ _ 

0. D. Green<:----------·' !'cconcl lieutenant 2d artillery------------- November 23, 1859 •••••• do •• ~-----do •••••••• 

APPEXDIX No. 3. 

List ef ~\-ar.IJ C!ffir:ers 011 Corut Suri:ey duty at tlic opening ef tlte worl:ing season <if 18131. 

Vessel. Locality of service. Officers. Hank. Date of attach
ment. 

Remarks. 

------·1- ---------- ------ --- -----------,-------- ------------

:Office-work----- •••. S. 8 Lee----·-·- Commander. ------l Ang. 8, 185!J. Reeigned April 23, 1861 •• 
24, 1861.

1 

On service afloat during Steamer Active_ Sections X and XL __ B.F.Saucls ____________ do __________ i May 

i 
Oflice-work ___ , ______ W.'f. Mnsc. ___________ do ••.••••••. 1 

I 

Do·----------- S.Bent _________ Lieutenant--------j 
Steamer Bibb __ ; Waiting instructions .. R. B. Pegram •••. Lieut. commanding.! 

Sch'r Varina ••• ' UndP.r instruction" for C. M. Fauntleroy_ .••••• do •••••••••• ! 
I Rection V. I 

8ch'rCrawford _'Under i11strnctionsfor J.P. Bankhead ••.••••. do __________ ; 

Section V. ! 
Steamer Corwin., Underinstrnctiuusfor J. Wilkinson ----1------do __________ : 

s~ction VI. I 
Steamer Vixen-, Sections I, II, III, and T.S. Phelps--··· • _____ do •••••••••• : 

IV. I 
Schooner Arago.: '\"aitinginftructions •• J, C.Febigcr ·--- .••••• do ________ .. 

Stea.m€r .. A.cth·c_ Unclcr int->tructi(lni' for 

i Sections X and XI. 

D. D. Porter.---- ______ do ••••• _____ 

1 

the year. 

Feb. 27, 1857. Resigned May 2, 1861 ••• 

March 1, 1860.1 Re•igned April 30, 1861 . 
Oct. l, 1860. Resigned April 17, 1861 •• 

Nov. 13, 1858. i Detached May 1, 1861. •• 

Oct. 16, 1858. Detached June 8, 1861 •• 

June 25, 1859. Resigned April 6, 1861. __ 

Aug. 24, 185~. On service afloat during 
the year. 

Oct. 29, 1860. Datached May 22, 1861 •• 

Sept. 28, 1860. Detached April 5, 1861 __ 
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APPE~DIX Xo. 4. 

leformation .furnislted from tlu: Coast Surrry '!f!ice by rmtJ,orif.IJ '!f tl1e Trlf1.rnry J)17J(n-/111n1t ill rl'jJ1y to 
special call.v during tl1e !JN!r lf'GO-'Gl. 

Date. 

18Ci0. 

Oct. 9 

22 
23 
31 

Nov. 13 

28 

Dec. 16 
17 

24 

1861. 

Jan. 8 

March 2 

May 7 

24 

25 

25 

25 
June 11 

12 

18 

18 

20 

20 

20 

27 

27 

July 20 

Aug. 2 

6 

8 

9 

10 

~runes. 

G. W. Blunt, esq .. New York. __________ ----

Hon. Secretary of State.--------------------
James Howard, esq., Port.land, Me. _________ •. 

i G. W.Dlunt,esq.,New York------------·---

! 1--------<lo _______________________________ _ 
I Hon. H. Fi<h, New York ___________________ _ 

P. \Vitzel,e"q.,New York __________ ·-------· 

E. F. ~orthan1 1 e:-:q .• 8an FraucitH.:o,Cal __ -----~ 

i 
Captain G. IY. C'nllurn, corps of engineers .• __ . 

Data fitrni.-lll'd. 

'J'racitig:-s ~howiug- line~ of def'p-~en F:nunclirH!R: acroi:::~ .Jetfrt_•y's 
Ledµ'e. and liydrogr1lpliy fn)m Caj'(' _\un ti) ~1..·;d h~lm1<l, l\11\,.-.:.s. 

Traeiug- of rc:-;urvey of )Jatlitt' s d1 un1d, 8. ( '. 

Hydrog-nqihy nf Portland harl1or. ~fe. 

Tradn~ fron1 hydr0graphic sun~ey of Eci.st riYcr fro111 Hdl 
Gate to Tlnug"H ~ l'l'L, N. Y. 

Traeiu:,: lYi A~ia n:p. ~uut.lil'ast uf Xantucket. ].la~~

Traci1J.:..:· of IrviH'..!tou awl \ idait.Y. Hwlsull ri vt~r. N. Y. 

Tracing of top1Jgrapby of Sewarli :\tTk. N .• J. 

Tracirn: (1f t<11i<rgrapl1y of we~t ~liore of .San Franch-co bay, 
frorn Point ~cln Ha1uo to Point ~;u1 fi'ra,nd~quito. 

I racinfr of comparati \'e skl'•tch of lln.fiitt's channt·l from ~ur
vcy:-; of 1855. ]~.)!l. and l>'ll0. 

Lien tenant J. C. Clark, U. :S. A ---- __ ---- ___ . 1 Tracing- of trian£:nlalion of Charlotte harbor, Fla.. (upper 

Crot-On Aqueduct l~nginecrs, N cw York city •• _. 

l\Iajor General B. F. Butler, U. S. A _____ ---- __ 

____ do ____________________________ ·-·· 

Commander H. S. Rtcllwagen, U. S, N ---·----· i 

I 
Majur General B. F. Butler, U.S. A ---- ----- - ·I 
~~~: :::~~~~: ~: :: ~ ~ ~ ~ :::: :: : : ::::::::::::::I 

i 

War Dep1utment ---- - • -- -- -- ------ ---- -- - . j 

Major Hartm1m Bache, topogrnphical engineers. I 

General Joseph G. Fotte~, corps of engineers _·I 
Commander J. H. Rowan, U.S. N ____________ .1 

Hon. Secretary of the Navy -- ---------------

Major General B. F. Butler, U.S. A-----------

P. Stine Sanderson, €8<} _ --- ____ -- --- • -- _ -- __ 

Navy Department-----------·-------------

Capt. W. F. Reynolds, topographical engineers •. 
1 

Major .J. G. Barnard, engineers._---- •••• -----/ 

Commander H. S. Stellwa.gen, U.S. N _________ , 

&heet.,1 

Tracing of hyclrography of IIa.rlcm rh·n and Spnyten lluy.-cl 
cn·t:k 1 N. Y. 

Tradng- of topograpliy in .-idnity of Ft. )[onroe an<! («1pe 
Henry. 

Tracing- coast uf North Carolina fro1n North river to Kill 
r1<·vil Hills. 

Tracing roast of North Carolina frnm Ilay Signal to "'reek 
Staffortl. 

Tracing of Gurriluvk J-'Ound, X. C. 

T1aciu;:: of Head of Currituck Hllnml. N. C. 

Tracing uf recunuai.""tnce l..etween Cape Henry a!ld F:li?.>tbeth 
river. 

Map of the conntrr bc:twecn York and Rappahannock rivers, 
Virµ;inia. 

Tracing-s of Lower Cedar, }Juthias, and \Vhite House Points, 
Pvtornac river. 

Tracing> of Lower Cedar, l\fatbi11s, and "'bite House Pointti, 
Poton1ac river. 

Tracings of Lowl'r Cedar, ~fathi11s, and 'Yhit, Hou8e P"ints, 
Poton1ae river. 

Traci11gs of Lower Cedar, Nathii1s, and White House Points, 
Potomac river. 

Trndng of toprygre,phy of Old Point Comfort, 8ewcll's Point, 
Newport Newb Point, &c. 

Tracillg of hydrogra.phy between Ft. Monroe and Nl'wport 
News Point, for laying down sulmiariue tdet:ragh c.ihle. 

Tmcings of Lower Cedar, l\lathias,and ""bite Home Points, 
Potomac river. 

Trncing of topngr1tphy of Ohl Point Comfort, Sewcll's Point, 
Newport Newti l'oi11t, &c. 

Photogmph copy of ground of occupation and defence, west 
side Potomac 1·iver. 

Tracing of Coast of North Carolina, from Bodies i,oland to 
Nag'B Head. 

Capt. A. W. Whipple, topographical engineers.. Phot<>graph copy of ground of occupation and defence, west 
aide Potomac river: 

Brig. Gen. George A. McCall, U.S. A--------·-

Captain H. G. Wright, engineers -------------i 
Tracing of topograph)" of Oki Point Comfort, Scwdl's Point, 

Newport Newis Poiut,, &c. 

Photogmph co1>y uf ground of o«cupatiun and <lcfellce wci;t 
side Poton1ac river. 
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Ihle-. 

1861. 

Aug. 10 

JG 

10 

12 

13 

13 

IC> 

J!I 

22 

23 

23 

2·· .. 
27 

REPORT OF' Tlm SL::PERINTENDENT OF 

APPENDIX Xo. 4-Contiuued. 

:Xmnes. Data furnisbed. 

~I:1jor J. G. Ua.rnard, eng-iueers-- ____ .. _ ...... __ .. _ l'hotogrnph copy of grounr! of occn pation and defence west 
sld{~ }'qtumac ri vcr. 

Hrig. Gen. W. n. Franklin, U. 8. A --- ...... _ ----! Photog-raph copy 0f grouLJd of occupation a11d defence west 
8i\le Potomac river. 

Brig. Gen. H. G. \Yriglit, r. S.A·--·--·--·-- .. ' Traci11g uf upper part of Edisto and Jehossee islands, S. C. 

--------do ---------------·--------------- Trncing of 'ea-ern.ot of South Carolina from Port Royal to 
mouth of i\lay ri vcr. 

--· ••.•• do. --- _ •• _. ___ -·- - ••• ___ •. -- ••.••. ' Tracing of 8C<L·coa~t of Sout.b Carolina from mouth of Savannah 
Jh:er to n1uuth of .May river. 

Major Gen. GeoTge B. "M:cClcllan, l:. S. A •••••• ; PhobJgraph copy uf ground of occupation and defence west 
side Poton1ac 1 ivm·. 

Brig. Gen. E.G. 'Yrigh tt U, :.::. A __ - - - - .. _ -- - - _1 Tracing- of 8t. Ho:.~lerm Sound, S. C. 

:-------·do ______ ·-----------·----·--------: Tracin~ of f-'.onih E(listo riv('r, S. C. 

'----·--du .......... _._ ········----------,Tracing- of Drew island in Port Royal sound, S.C. 

. --.. -. - "" .... -.. -----.. -. -... -. -.. -...... 
I 

Brig. Gen. i'i. F. Hcil.t,lcman, U.S. A----------[ 
! 

Majm Gen. Geori-fe n. :\[cClcllan, 1:. f;. A-------\ 

~Iajor J. G. Barnard, c-ngiucere ___ .. -- - - .... --- .... 

Tracin~ of coast of kuuth Carolina floru :Fripp'.s inlet to Port 
Roy<Ll sound, S. c. 

Photo;;raph copy of ground of occupation and c11:·.fenct~ west 
side Pu-turnac river. 

Tntcing~ from origina.1 plane-table sl1ects of work in Virginia . 

rhntog!"<1ph <"npy of ground of occup1.1.tion and defence west 
Hide Potoma,c riYer. 

28 ________ (lo----·-----·---··----------- rhotograph copy of gn1und of occupation and defence weHt 

:n 

Sept. 3 

3 
3 

4 

!I 

9 

10 

10 

10 

12 

14 

17 

17 
lk 
18 

21 

27 

21' 

Oct. 4 

12 

13 

lG 

oscl£• Potorna-c river. 
1 Lieutenant Henry !\I Robert, engineers ...... _ -- .. . PhotogTapl1 C(>JIY nf ground of occnpation and defence weHt 

I oidc Potmnac river. 
Treasury D partmcnt. ________________ ·----·i 'Tracing- of topography of Hatteras inlet,~. C. 

Light-huu:-ie hua.nl. _ .. ______ .. -~ _ --- -- _ - - - - --\ TTnciug of hydrogra.phy of Ocracoke inlet, N. C. 

l\lajor J. :::\. :\Lwcmh, top~p:m1•hic1'1 engineers --l Photograph copy of gromtd of occupation and defence west 
\ side Potomac river. 

Light-house board.·--.--·_. -- • --- -~-. - • - --! Tracing of hydrography of Hatteras inlet, N. C. 

l\lajor J.G. Ba.rnard,engine~nL .... ------------1· Photngrapli copy of ground of oeeupa.tiou anU. defence wet;t 
sitlc Potomn.c river. 

i\lejor J. K. ~lacomb, topographical cne;ineers.-i Phofogrnph copy of ground of <Jccupation and defence west 
! sid~ Potoniac river. 

)lajor J. G. B>Lrnard, en;;ineern •• -------·-··-·\ Photograph copy of ground of occupation and defence west 
side 1'0tomac river. 

M1q.'or J. N. Macomb, topo. graphical Cilginecrs __ .

1

i l'hotop:raph copy of ground of occupation and defence west 
side Potornac river. 

Ma.ior J. G. Barnflrd, engineers. __ .---- ••••• -·i Tracing of reconnaissance of J.Iathias Point, Potomac river. 
Lieut. II. L. Abbott, topographical engineers ...... ! Photograph copy of ground of occupation and defence west 

I side l'otom»c river. 

Major J. N. Macomb, topograhpictJ.! engineers ··I Photop:raph copy of ground of occupation and defence we•t 
sidH Potomac river. 

Bri;. Gen. W. B. Franklin, U.S. A. --- --·· - •• · J Photograph copy ('[ groun<l of occupation and defence west 
i \ side Poton1ac: river. 

Co_mm:i-ncler J. A. ?ahlgrep.y. H. N --- • -- •••. 

1 

;r:rac!ng of r.econ~ai~<ai;ce of Mat~ias Pol:it.' P~tomac river. 
Bng;. (.~11. H. G. "right, l•. 5. A .••• ---·-·.... J ra.ung of St. ;\l,;ry s river and Fernandm" harbor, Fla. 
Commander C. ll. D.ivi•, C. S. N -----------··\ Photog1aph copy of ground of occupation and defence west 

Ride Potomac rivci·. 
Commander n. Wainwright, U.S. N ---------., Photograph copy of ground of occupation and defence west 

I side Potomac river. 
Capt:iin B. H. Alexarnler, corpR of engineers •... 1, Photograph cnpy nf ground of occnp<ltion aad defence west 

I side Potomac ri vcr. 
Major W.R. l'almcr, tqmgraphical engineers._., Photograph copy of ground of occupation and defoncc w<:st 

l side Potornac river. 
Major Gen. George D. McClellan, U.S. A.----- .1

1 

Tracing of plane-talJlc work above Cuain bridge on Virginia 
Hide of Potomac. 

, Lieut. Colonel J. N. J.facomb, A. D. C ••••.• -- - , Photograph copy of ground <>f occupation and defence west 
I ~d~ le Pototnac ii ver. 

··------do .• ------·-····-----·---·-----· .. Photograph copy of ground of occuplltion and defence west 
side Potomac river. 

Brig. Gen. r'itz Juim l'ort~r, U. 8. A-·-------·· i Photograph copy of ground of occupation and defrnce west 
side }.Joto1n·tc river. 



 

APPENDIX Ko. 5. 
Stati.~tics ef field and qffice-work '!f tlw Un£ted States Coast Sun:e!J during the yearR-

!rrevinu>' 
I w 1844. 

--------------·!--~-

1M1. 1e45, 1e16. 1847. 1848. 1849, rn::;i;, lt51. Je5i. 1853. 1804. 11'55, 1859. 1860. 'fotal, 

Recmmai.!'sance-
Area, in square n1i]es ... ,, ••••...•••.•••••. 

Parties, number of, in each year, •••. ••••,. 

9,64~ I 1, 140 2, 7:m 1,830 2,gso ' 3,940 10, 159 J,2!'0 3,510 I J,7ofi J, 708 · 795 I,4e7 1, 1e2 6,050 : 61,351 

4 I 2 5 7 4 6 fl 5 13 7 3 , I ! 

Bue lines--
Prinwry, number of, ..... , ............... , 

8ecoru1ary, numhrrnf .................... . 

Length of, in rniles .................. , ,. .. . 

T1iangulation-

Area, in flquare miles ••••. , .... , ..•• , •..••. 

Extent of general cortat, in miles, ... ,,, .... 

Ext~nt or sJiore-line, in ml!f:!il, including 
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APPENDIX No. ii-Continued. 

\l'reviou'i !PH. ! 1845.1' 1e40, i 1817. ' Jo48. 1· 1849. I mo. I ]&'ii. rn;,~. 
: to 1~14 I I ' ! I 

---------------'-- ,- -'---,----·---· ----1----:----1--·--

Ryd=~~~~:;-tp Gulf Stream for temp•mture .. 1 ...... \ ...... II 1181 581 ~ 207 H.; ... · ".11 .. " .. I .. · ""'" .... 
Tidal stations, prrmnnerJt . . . . . . . . . .. .. . . . i .. 2 2 1 2 3 I 3 3 3 4 4 

Tidal •tntionsocrupu•d temporarily ........ J 127 14. 33 I 39 
1 :i:i 2Y I 3;, 41 51 76 

1'idal parties, number of, in eacll year ...... 1 2 5 i 5 \ fi l 5 R ! 11 \ ll 1~ g 

Current slntions ocoupied ............... 1... 27 ! 42 i 41 59 54 I 28 ' 44 41 ~4 
Current pn.rtie~. nurn~rr of, in ench year .... i. ... .. . . 3 \ s \ 3 3 4 6 4 7 7 

Specimens Of hottorn, TIUJllbt•r uf..... .. . .. . 1,o~g !!, T/6 I 89 I mu 3il 769 i 287 331 27~ 2li> 

Records- I I , 
Triangulntion,originnl~,numberof,·olum~!'l. 97 12 I 17 j 2~l 17 32 :l8 1 40 33 3!J 
Astronomical ohservatiom, origins.hi, num- 1 I 

ber of volunws .......................... , 17 JO l II I JO 16 \l'J 7·2 311 41 ! 46 

J\fagnetical ob~ervnticJn~, orig1mtls1 nnmtJer I I I I 
1
: 

of vohunes ............................. , 4 2 I 1 j 6 7 4 3 5 !i 1 7 

Duplicates of the abo\·e,numberofvolumt~s., 21 2G II 32 j :t:i 44 49 19 2.l 4:) 13 
Computations, number ofvolunui~ ......... ! 7~ 25 Ii ! 21 20 2:J 57 2·1 40 7-l 
Hydrograptlic soundirig~ nnd angles, origi- i , 

nals, volmnes ............... ,, ......... · i' IB~ \l'J I 261 152 5-l 1.54 134 i 170 213 2116 
Uydrographic suundirigs and n.nglei:i, dupli- 1 

eates, ''olumes.. •• •••• •••. .... .... •• .. 2B 2 5 4 11 11 121 1'2 16 27 
Tidal and cummt observations, originals, 

volume<................................ 127 i 23 47 51 44 40 671' es 114 
Tidal and current ohsern1tfo11s, tluplicates, 11 ' 

volumes...... .. ... .... .. .. ... • ... , .. . . ...... 23 47 51 44 41 63 I 7~ 385 
Sheets from self-registering tidc-~nuges, j 

number of ................ , •••• •••••••••· •••• .•• • •• ,. , . .•. . . . . . . . . . .. . . .. . . . • .... . •• . .•. ....... • •.... 
Tidal reduction~, numberofvr)IUmes....... .••• ... 46 I 04 ]02 BA eo 16 5j 22 

Total number vf volumes of records ...... • 1 566 19! 297 452 351 456 481 529 914 

Maps and charts-

Topogmphical mnp•,originnls .............. : 168 H 16 25 29 20 22 30 41 

Hydrograpltic clmrts,origilmls ............. 1 142 9 8 18 18 21 161 20 47 
Reductions from original ~ht•et!!I, number of. 

1 
15 9 15 16 17 la 18 2;l 26 

Total 11umtle-rofmnnul:'criptmapsandchart11. I 3'25 3-l 39 5!1 6~ 54 56 , 72 114 

Numherof•ketcltesmadei11ficldandofficc. 311 24 33 ;J-2 2B 46 8'2: 85 l2fi 
Engraving and vrlnling- ' I 

Engravetl platt!l"l of fird~hed charts, num. [ · 

bot of .................. ,. .......... , .. i 5 2 3 5 3 6 ~ I 5 6 

Engraved plates of preliminary charts, I I 
sketches, and diagrams, for the C1iast I 
Survey reportlll, number of .•. ,, •••• , ••• , , ••••••• 

1 

.. •••,, .

1 

... , . , , . 
Electrotype plates made in eaeh )'Par .... ,,' Ii ••••• .. •••• .... ·•• • • .. · 1·.,. •• •. 
Fini•hed charts published in each year...... .. .. • .. 4 3 I 4 I 
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APPENDIX No. 5-Continucd. 

1844. 11845. I lB«l. 1849. 1185-0. Previous 1'347. 1848, 1851. !SS~. 1853. 
101844. 

--------- -----
Engraving and printing--

Preliminary cbarh and bydrographic sketches 

published ............................... ........ ........ 2 4 2 4 10 ~ 19 34 

Prin1ed sheet• ofmapo and chart. distributed ········ 169 416 1, 708 1, 104 2,923 1,848 326 5,649 5,799 8,042 

Printed sheet. of ditto deposited with oale 

agen1S .................................. ........ ........ tlBO 1,6M 4,981 5,016 t,506 3,115 5,168 6,866 4,375 

Library-

Number of volume! ..... •••••,•••••••••••• ........ ....... ........ ········ . ....... 655 95 500 333 171 273 

lllAtrumenta-

Co•t of ............................ ., ... .. .. ....................................... , • , .. . $8,326 I $4,652 , $41603 $3,835 I 95,200 

GENERAL NOTE. 

'f 1854. 1855. 18.56. 11857. 1858. 11859. 

--1 -
I 

34 34 38 41 I ~ 15 

5,195 5,392 8,858 19,147 4,209 10,486 

3,232 2,577 2,895 648 1, 717 3,584 

155 250 389 !Oil 116 174 

$5,402 $3,958 $5,36Y $3,165 $1,'l24 $1,852 

I 
1!160. Tota 

I 

------

15 

6,425 87, 

I,633 49, 

159 3 
' 

$1,729 ....... 
"--

0 

96 

8ffJ 

466 

Parlles.-An average number is given for tile years previou• to 1844. A pnrty operating m more than one 
~ection during the year is counted but once. 

Records.-The total numhe.r of volumes of record.~ given in the table is greater diun the number now on 
hand, owiJ1g tu the hinding up of separate volumei:1. 

Triangulation.-The exu~nt of genernl coast is measured in i;i:eneral outtlne, including DelilWBre :and 
Chesapeake~ ns well as all open bnyti:, but omitting the minor indentatlnns of the se:t·const. 'I'he extent of 
ebore-line is also measured in genera.I outline, er1d includ(!s such rivers only R~ hnw~ hrr.n triangulated. 

Topo~•ap~y.-ThP. length of genernl coast i• men.med similarly to that under triangulation; but shore
line under top<!gr~phy represent• the whole water-line surveyed, including all the minor indentations, ao 
represented on Ille plane-lllble shee11. 

En(raved ptctes.--Progress sketches (averaging fourtr,..,n y>:>nrly) nre not counted. 
Librn1y.-'1'he number of volmnes pun•lrnseit mid dona.ttirl n1) to 11349 wns 655. 
It is w he n:rrmrk1:d tt1ot the uumben~ appearing Jn the column of this tnb1e for the year immrdintely pre

ceding th11t of ita compilation :lte, in some cases, :::uhjc~t tn he chm1gerl, more or less, in the ~uc<•eerling 
rPport, owing to data 11ot being, at the time of compilation, fully turned iuto the office from the distunt psr
tie• in the neld, 
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APPEKDIX No. 6. 

GENERAL LIST OF COAST SURVEY DISCOVERIES AND DEVELOP:ME~TS TO 1860, INCLUSIVE. 

1. A ledge with four fathoms water on it, discovered S.SW. ! W. (true) and a mile and 
a quarter from Pemaquid light-house, coast of Maine, 1860. 

2. Numerous dangerous reefa and ledges developed at the entrance and in the approaches 
of Damariscotta river, Maine, 1860. 

3. Two rocks, one with three and a quarter fathoms, the other with only ten feet of water, 
and a ledge with three and a half fathoms, found in the channel of Booth bay, Maine, 1860. 

4. Jeffrey's bank and Jeffrey's ledge, off the coast of Maine, thoroughly sounded out, 1860. 
5. Only eighteen feet at mean low water found on the rock one mile to the southward of 

Seguin island, coast of Maine, 1859. 
6. Temple's ledge, near Cape Small Point, Maine, 1857. 
7. True position of the Hussey rock, in Casco bay, determined, correcting the erroneous 

one assigned on previous charts, 1859. 
8. Determination of the position of a sunken rock on which the steamer Daniel Webster 

struck, in Casco bay, on the evening of the 13th of October, 1856. 
9. Determination of the dimensions of Alden's rock, near Cape Elizabeth, Maine, 1854. 
10. Determination of the position of the "Hue and Cry," the "Old Proprietor," and 

other dangers off Cape Elizabeth, Maine, 1859. 
11. Huzzey's rock, south of Fletcher's Neck, Maine, determined in position, 1859. 
12. Development of a four-fathom bank off Cape Porpoise, Maine, 1859. 
13. Fishing ledge, off Kennelmnk, Maine, thoroughly sounded, 1859. 
14. A rock one mile to the southward and westward of Boon island, with seventeen feet 

water. Tho sea breaks on it in heavy weather, 1858. . 
15. Development of a rock off Ogunquit, bare at low tides, and very little known, 1859. 
16. Development of Boon Island ledge, coast of Maine, 1858. 
17 . .A. rock off Cape Neddick, Maine, determined in position, 1858. 
18. A detached rock, two-thirds of a mile northward and eastward of York ledge, Maine, 

1858. 
19. Determination of the position of a rock more than a mile off the mouth of York river, 

Maine, bare at low tides and dangerous to coasters, 1858. 
20. Development of Duck Island ledge, 1858. 
21. A fishing bank sounded out off Wood island, coast of Maine, 1859. 
22. A very dangerous rock, with only six and a half feet water, off the entrance to Ports

mouth harbor, New Hampshire, about four nautical miles eastward from the Whale's Back 
light, 1858. 

23. A rock with twelve feet at mean low water, about four miles and a third eastward of 
the ·whale's Back, 1858. 

24 . .A. rock (not on any chart) in the inner harbor of Gloucester, Massachusetts, discovered 
in 1853. 

25. Determination of rocks off Marblehead and Nahant, 1855. 
26. Determination of the position of White Rock ledge, at the entrance of Saugus river, 

Massachusetts, 1860. 
27. A bank ninety miles eastward of Boston, with about thirty-six fathoms of water, 

probably a knoll connected with Cashe' s ledge, but with deep water between it and the ledge, 
1853. 

28. Boston harbor ; Broad Sound channel thoroughly surveyed and marks recommended, 
1848. 
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29. Several rocks in the fair channel-way in Boston harbor entrance, 18:'i4. 
30. An extension of the sand-spit to the southward of Sunken ledge, Boston harbor, .:mce 

the survey of 1847, 1858. 
31. Discovery of a rock with only seventeen feet of water at mean low tide in the Nar

rows of Boston hasbor, 1860. 
32. Special investigation of the currents of Boston harbor, 1860. 
33. A bank (Stoll wagen' s bank) with ten and a half to fourteen and a half fathoms of 

water on it, at the entrance to Massachusetts bay, and serving as an important mark for ap
proaching Boston and other harbors. 1854. 

34. Extension of Stell wagen' s bank to the southward and eastward some sixteen or seven
teen square miles, enclosed by tho twenty-fathom curve, 1855. 

35. Changes in the vicinity of East harbor, (Cape Cod,) 1857. 
36. Special tidal and current observations at the mouth of Scusset river, (Cape Cod bay,) 

1860. 
37. A dangerous sunken ledge (Davis's ledge) to tho eastward and in the neighborhood of 

Minot's ledge, 1854. 
38. Development of a reef extending between :Minot's and Scituate light, 1856. 
3l) . .A. sunken rock, with only six feet on it at low water, off Webster's ]<'lag-staff, Massa

chusetts bay, 1856. 
40. A dangerous rock near Saquish Head, entrance to Plymouth harbor, 1856. 
41. Three rocks determined in position, partly bare at low water, off Manomet Point, 

Massachusetts bay, 1856. 
42. Determination of a very dangerous rock off Indian Hill, and four miles southward of 

Manomet Point, Massachusetts bay, with as little as six feet water on it, 1856. 
43. Determination of the position of a small rock with less than four feet at mean low 

water, near the channel and in the vicinity of Great Rock, Hyannis harbor, Massachusetts, 
1859. 

44. Probable connexion of George's bank and the deep sea banks north and east of Nan
tucket, 1855. 

45. The decrease of depth, with general permanence of form of George's bank, off the 
coast of Massachusetts, 1857. 

46. A shoal spot near Litt.le George's bank, 1857. 
4 7. Non-existence determined of '' Clark's bank'' and '' Crab ledge,'' laid down on cer

tain charts as distinct from an immense shoal ground off Cape Cod peninsulit, 1856. 
48. Nantucket shoals; Davis's New South shoals, six miles south of the old Nantucket 

south shoals, in the track of all vessels going between New York and Europe, or running along 
the coast from the eastern to the southern States, or to South America; discovered in 1846. 

49. Two new shoals north and east of Nantucket; discovered in 184 7. 
50. Six new shoals near Nantucket, the outermost fourteen and a half miles from land, and 

with only ten feet water; discovered in 1848. 
51. McBlair's shoals off Nantucket; discovered in 1849. 
52. The tidal currents of Nantucket shoals and the approaches, 1854. 
53. Davis's bank, Nantucket shoals; discovered in 1848, and survey finished in 1851. 
54. Fishing Rip, a large shoal extending north and south, alrnut ten miles to the eastward 

of Davis's bank, and thirty miles from Nantucket, with four and a half fathoms; surveyed in 
1852. 

55. A ridge connecting Davis's New South shoal and Davis's bank; found in 1853. 
56. A small bank or knoil with but five fathoms on it, about five miles east o!' Great Rip, 

with twelve fathoms between it and Davis's bank and Fishing Rip, the water gradually deep
ening outside of it to the northward and eastward beyond the limits of the series of shoals, 1853. 
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57. Discovery of a shoal lying N.NE., over six miles long, and twenty-four miles southeast 
of Davis's south shoal, with ten to ten and a half fathoms of water,-'1860. 

58. Discovery of Edward's shoal, one mile and seven-eighths southward of Nantucket light-
boat, 1855. 

59. Examination of tho interference tides of Nantucket and Martha's Vineyard sounds, 1855. 
60. The study of the tidal currents of the Vineyard and Nantucket sounds, 1857. 
(il. Contraction of the inlet at the north end of llonomoy island, and opening of a new 

entrance to Chatham harbor, 1853. 
62. Muskeget channel, surveyed by Lieutenant C. H. Davis in 1848, and Lieutenant C. 

H. McBlair in 1850. 
63. Discovery of two shoal spots, with twelve and thirteen feet water, eastward from 

Great and Little Round shoals, Nantucket sound, 1856. 
64. Determination of two shoal spots near the northern extremity of Davis's bank, with 

fourteen and eighteen feet water, 1856. 
65. Further development of Edward's shoal, three-fourths of a mile from the southern 

Cross Rip, Nantucket sound, 1856. 
66. Shoal sand ridges discovered northward of Great Point light, Nantucket sound, 1856. 
67. Important changes in geographical feature at the southeastern end of Martha's Vine

yard, Muskeget channel, 1856. 
68. Numerous rocks in Martha's Vineyard sound, Long Island sound, and the various bays 

and harbors connected with them. 
69. Luddington rocks determined in position, about ten yards apart, a mile and a half 

(nautical) southwest by compass from New Haven light, 1858. 
70. The tidal currents of Long Island sound, 1854. 
71. The tidal currents of Hell Gate, 1857. 
72. Least water on the Hell Gate rocks determined by dragging, 1857. 
7 3. Tidal currents in East river, New York, and surface and sub-currents investigated in 

New York harbor, the lower bay, and on the bar, 1858. 
74. The currents of the great bay between Massachusetts, Rhode Island, Connecticut, 

New York, and New Jersey, 1855. 
75. Gedney's channel into New York bay, having two feet more water than the old chan

nels. Had the true depth of this channel been known in 1718, (then probably existing, as 
seen by comparing old and now charts,) the French fleet under Count D'Estaing would have 
passed into the bay and taken the assembled British vessels, 1845. 

76. The changes in New York harbor, near New York city, between 1845 and 1858. 
77. Increase of depth in Buttermilk channel, ascertained and made known in 1848 by 

survey of Lieutenant D. D. Porter, United States navy. 
78. The existericc of a seventeen-foot spot on the shoal off the battery, New York harbor, 

the extension of the shoal towards the channel, and the shoaling of the water generally be
tween the shoal and shore, 1859. 

79. Shoal in the main ship channel of New York harbor, 1855. 
80. The existence and character of sub-currents ascertained as bearing on the physical 

conditions of New York harbor, 1859. 
81. The tides of Hudson river, 1856. 
82. Sandy Hook ; its remarkable increase traced from the surveys of the topographical 

engineers and others, and by severnl successive special surveys made between 1844 and 1857. 
83. Delaware bay; Blake's channel at the entrance discovered in 1844; open when the 

eastern channel is closed by ice. This di::icovery has served to develop strikingly the resources 
of that portion of Delaware. 

84. Blunt's channel in De]aware bay. 
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85. Changes if! the Delaware near the Pea Patch, 184 7. 
86. The true extent and position of the dangerous shoals near the Chincoteague inlet, 

Virginia, 1852. 
87. Metomkin inlet, Virginia, shoaling from eleYen to eight feet in the channel during 1852. 
88. Two channels into Wachapreague inlet, Virginia-one from the northward and the 

other from the eastward; both with seven feet water at low tide, 1852. 
89 . .A. shoal half a mile in extent not put down on any chart, five and a half miles east 

from the north end of Paramore's island, Virginia. It has but four fathoms water on it, and 
nine fathoms around it, 1852. 

90. Great Mar.;hipongo inlet, Virginia. Found to have a fine wide channel, with eleven 
feet water on the bar at low ebb and fourteen at high tide. Good anchorage inside from two 
to eight fathoms. The best harbor between the Chesapeake and Delaware entrances, 1852. 

91. Two shoals near the entrance to the Chesapeake-one, four and three-quarters nautical 
miles SE. by E. from Smith's island light-house, with seventeen feet water upon it; the other, 
E. by S., nearly seven and three-quarters miles from the same light, with nineteen and a half 
feet upon it, 1853. 

92. Only three feet water upon the ''inner middle,'' the shoal part of the middle ground, 
west of the ''north channel'' at the Chesapeake entrance, 1852. 

93. A twenty-five fathom hole two and a half miles W.SW. from Tazewell triangulation 
point, eastern shore of the Chesapeake; all other charts give not more than sixteen fathoms in 
this vicinity. 

94 . .A. shoal at the mouth of the Great and Little Choptank, in Chesapeake bay, 1848. 
95. 'l'he sounding and measurement of the bars in Rappahannock river, 1855. 
96. The general permanence of the Bodkin channel and shoals in its vicinity, at the entrance 

of the Patapsco river, between 1844 and 1854. 
97. Changes developed in the shore-lines at the entrance of Little .A.nnemcssex river, 

Chesapeake bay, 1859. 
98. .A. shoal (New Point shoal) in Chesapeake bay, with sixteen feet water on it, south

east from New Point Comfort light-house, off M:objack bay, 1854-. 
99. Re-examination of York spit, Chesapeake bay, and least water determined, (nine 

feet,) 1855. 
100. York river, Va., as a harbor, 1857. 
101. .A. reconnaissance of the Wimble shoals, near Nag's Head, coast of North Carolina, 1854. 
102. Submarine range of hills beyond the Gulf Stream tracked from Cape Florida to Cape 

Lookout, 1855. 
103. Deep water found on Diamond shoal, and a dangerous nine-feet shoal off Cape Hat

teras, 1850. 
104 . .A. new channel, with fourteen feet water, into Hatteras inlet, formed during the year 

1852, which is better and straighter than the old channel. 
105. Changes at Hatteras and Ocracoke inlets, 1857. 
106. Extent of the sea encroachment at Cape Hatteras, and changes found near Hatteras 

inlet, N. C., 1860. 
107. The general permanence in depth on the bar of Beaufort, N. 0., with the changes 

of position of the channel, 1854. 
108. Changes on the bar of Beaufort, N. C., 1857. 
109. The well-ascertained influence of prevailing winds in the movement of tlie bars at 

Cape Fear and New Inlet entrances, and the gradual shoaling of the main bar; tho latter fact 
being of great importance to the extensive commerce seeking that harbor, 1853. 

110. Changes in the main Western and New Inlet channels in Cape Fear, 1855. 
111. Frying Pan shoals, off Cape Fear, N. C.; a channel of two and a half fathoms, 
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-
upwards of a mile wide, distant eleven nautical miles from Bald Head light-house across the 
Frying Pan shoals. A channel extending from three to four miles from the point of Cape 
Fear to eight or eight and a half miles from it, with sufficient water at low tide to allow vessels 
drawing from nine to ten feet to cross safely. A channel at. the distance of fourteen nautical 
miles from Bald Head light-house, one mile wide, 'vith three and a half to seven fathoms water 
on it. The Frying Pan shoals extend twenty nautical miles from Bald Head light-house, and 
sixteen, seventeen, and eighteen feet water is found seventeen and eighteen nautical miles out 
from the light, 1851. 

112. Shoaling of Cape Fear river bar thoroughly examined for purpose8 of improve
ment, 1852. 

113. Changes of shore-line and hydrogmphy determined at the Cape Fear entrances, N. 
c., 1858. 

114. Changes of the Cape Fear ban'! and channels, 1857. 
115. Changes at the entrance of Winyah bay and Georgetown harbor, and the washing 

away of Light-house Point at the same entrance, 1853. 
l lG. Less water found off Cape Romain by preliminary examination than has been here

tofore assigned, 1859. 
117. Maffitt's new channel, Charleston harbor, with the same depth of water as the ship 

chaunel, 1850. 
118. The changes in Maffitt's channel, Charleston harbor, S. C., from 1852 to 1857. 
119. Increase of depth developed in Maffitt.'s channel, Charleston harbor, S. U., 1858. 
120. Changes in tho main ship channel, Charlaston harbor, 1851. 
121. Changes in the channels at the entrance of Charleston harbor, 1852. 
122. The remarkable discovery of continuous deep-sea soundings off Charleston, and of 

soundings in the depth of between four and five hundred fathoms beyond the Gulf Stream, 1853. 
123. Development of the changes affecting the entrance to North Edisto river, S. C., 1856. 
124. Greater depth found through the channel of Coosaw river, S. C., (inland passage,) 

than has been hitherto supposed to exist, 1860. 
125. Discovery of a new channel between Martin's Industry (shoal) and the southeast 

breakers, Port Royal entrance, S. C., 1856. 
126. Discovery of cold water at the bottom of the ocean below the Gulf Stream, along the 

coast of North and South Carolina, Georgia, and Florida, 1853. 
127. The discovery of the cold wall, alternate warm and cold bands, and various other 

features of the Gulf Stream, especially such as concern its surface and deep-sea temperatures, 
and its distribution relative to the shore and bottom of the ocean. 

128. Various facts relative to the distribution of minute shells on the ocean bottom, of 
probable use to navigators for recognizing their positions. 

129. Changes in shore-line and in depth observed in Ossabaw sound, Ga., 1860. 
130. A new channel developed leading into Sapelo sound, Ga., three-quarters of a mile 

southward, and better than the one in use, 1860. 
131. Examination of Doboy, St. Simon's, and Cumberland entrances, 1855. 
132. A shoal inside of the entrance to Amelia river, Fla., 1857. 
133. Hetzel shoal, off Cape Canaveral, Fla., 1850. 
134. A shoal spot found off the coast of Florida, ten miles from land and fifteen mile;;; NE. 

of Indian River inlet, 1860. 
135. Temperature of 34° beneath the Gulf Stream, thirty-five miles east of Cape Florida, 

at a depth of three hundred and seventy fathoms, 1855. 
136. Further explorations and investigations in developing the character of the Gulf Stream 

in the Florida channel, 1859 and 1860. 
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137. A harbor of refuge (Turtle harbor) to the northward and westward of Carysfort light
house, Florida reef, with a depth of water of twenty-six feet at the entrance, 1854. 

138. A new passage, with three fathoms water, across the Florida reef, to Legare harbor, 
under Triumph reef, (latitude 25° 30' N., longitude 80° 03' W.,) which, if properly buoyed, 
will be valuable as a harbor of refuge, 1852. 

139. A safe rule for crossing the Florida reef near Indian key, 1854. 
140. Tennessee shoal, Florida. reef, developed, giving only twelve feet of water on its outer 

patch, 1860. 
141. The position of a sunken wreck determined and marked, lying off Grassy key, Florida 

reef, and near the track of vessels, 1860. 
142. A new channel into Key West harbor, 1850. 
143. Co-tidal lines for the Atlantic coast of the United States, 1854. 
144. Rules for navigators in regard to the tidal currents of the coast, 1857. 
145. Isaac shoal, near Rel1ecca shoal, Florida reef; not laid down on ai1y chart, 1852. 
146. Channel No. 4, a northeast entrance into Cedar Keys bay, 1852. 
147. Directions for entering the harbor from Crystal River offing, west coast of Florida 

peninsula, 1856. 
148. A new channel discovered, leading into St. George's sound, (Apalachicola, Fla.,) at 

the east end of Dog island, and anchorage connected with it, 1858. 
149. Shoals near the east and west passes of St. George's sound, (Apalachicola, Fla.,) and 

a new channel found between St. George's and St. Vincent's islandB, 1858. 
150. Indications noticed of a deeper and better channel forming to lead to the East Pass 

anchorage, St. George's sound, Fla., 18GO. 
151. Changes in the depth of water observed by comparison of soundings at Perdido 

entrance, 18GO. 
152. Mobile Bay Entrance bar; in 1832 only seventeen feet at low water could be carried 

over it; in 1841 it had nineteen, and in 184 7 it had twenty feet and three-quarters, as shown 
by successive surveys, 1847. 

153. The diminution, almost closing, of the passage between Dauphine and Pelican islands, 
at the entrance of Mobile bay, 1853. 

154. The currents of Mobile bay specially investigated, 1860. 
155. Horn Island channel, Mississippi sound, 1852. 
156. The removal of the east spit of Petit Bois island in the hurricane of 1852, opening a 

new communication between the Gulf and Mississippi sound, and the rendering of Horn Island 
Pass more easy of access by the removal of knolls, 1853. 

157. The accurate determination of Ship shoal, off the coast of Loui::iiana, in connexion 
with the site for a light-houBe, 1853. 

158. An increase of depth of water on the bar of Pass Fourchon, La., 1854. 
159. Deep-sea soundings in the Gulf of Mexico, 1855-' 5G. 
160. Tidal phenomena of the Gulf, 1855. 
161. The changes at Aransas Pass, Texa11, as bearing on the question of a light-house site, 

1853. 
162. Co-tidal lines of the Gulf of Mexico, 1856. 
163. On the effect of wind in disturbing the tides of the Gulf of Mexico, 1856. 
164. Development of a bar at the entrance of San Diego bay, Cal., 1856. 
165. A shoal inside of Ballast Point, San Diego bay, with only twelve and a half feet water, 

not laid down on any chart, 1852. 
166. The determination of the position and soundings on Cortez bank, off the coast of 

California, 1853. 
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167. Complete hydrographic survey and determination of a point of rock on Cortez shoal, 
1856. 

168. Tides of San Diego, San Francisco, and .Astoria, 1854. 
169. The non-existence of San Juan island, usually laid among the Santa Barbara group, 

1852. 
170. Co-tidal lines of the Pacific coast, 1855. 
171. Determination of Uncle Sam rock, 1855. 
172. Investigation of the currents of Santa Barbara channel, 1856. 
17 3. Red sand marking the entrance to the Golden Gate, 1855. 
174. Channel sounded out between Yerba Buena and the Contra Costa, San Francisco 

bay, 1855. 
17 5. A_ reef developed off the Contra Costa flats, San Francisco bay, Cal., 1858. 
176. Whiting's rock determined in position, near the "Brothers," at the entrance of San 

Pablo bay, Cal., 1858. 
177. Further development of the extent of Commission rock, San Pablo bay, 1856. 
178. Changes in the channel entrance of Humboldt bay or harbor, Cal., 1852 and 1853. 
179. South channel, Columbia river, surveyed and made available to commerce, 1851. 

Changes of channels, their southward tendency, and a new three-fathom channel from Cape 
Disappointment due west to open water, Columbia entrance, 1852. Further changes, 1853. 

180. The depth of water on the bars at the entrance of Rogue river and Umpquah river, 
Oregon, 1853. 

181. A shoal at the northern entrance to the strait of Rosario, W. T., giving good holding 
ground in thirty-three feet, 1854. 

182. Boulder reef, northwest of Sinclair island, Rosario strait, partly bare at unusually low 
tides, and surrounded by kelp, 1854. 

183. A bank of three and a half fathoms, about a mile off the southwest point of Sucia 
island, at the northern entrance of Washington sound, W. T., 1858. 

184. Belle rock, in the middle of Rosario strait, visible only at extreme low tides, 1854. 
185. Entrance rock, at the entrance of Rosario strait, 1854. 
186. Unit rock, in the Canal de Haro, W. T., visible only at extreme low tides, 1854. 
187. A three-fathom shoal in the strait of Juan de Fuca, off the southeast part of Bellevue, 

or San Juan island, 1854. 
188. Allen's bank, Admiralty inlet, W. T., 1857. 
189. A five-fathom shoal in the strait of Juan de Fuca, between Canal de Haro and Rosario 

strait, 1854. 
190. A bank in eleven fathoms off the southern entrance to Cana.I de Haro, 1854. 
191. The non-existence of two islands at the northern entrance of Canal de Haro, laid 

down on charts, 1853. 
192. Various surveys and charts of small harbors on the Pacific coast of the United States, 

and a continuous reconnaissance of the entire Wes tern Coast and islands adjacent, a great part 
of which was imperfectly known. 

193. Winds of the Western Coast of the United States, 1857. 

ADDITIONAL LIST FOR 1861. 

1. Determination of the positions of four points ofrock in Sandy bay, (Cape Ann,) Mass. 
2. Special investigation of the currents of Boston harbor. 
3. The currents of Cape Cod bay observed with reference to their physical effects on the 

shores. 
4. Discovery of three small banks off the Nan tuck et shoals in the vicinity of Phelps's bank, 

and further developmllnt of the extent of that shoal ground. 
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5. Development, by soundings, of a ridge lying sixteen miles off Barnegat, N. J., wit!t 
eleven to thirteen fathoms of 'vater, and sixteen fathoms between it and the coast. 

6. Special examination made and changes noted in the vicinity of the Five-fathom hank 
off Cape May. 

7. Hydrographic changes developed in the Delaware river, at the Bulk Head shoal, near 
Fort Delaware, at the bar off .Fort .Mittiin, and opposite to Philadelphia. 

8. Development of important changes in the hydrography of the bar and channels of 
Hatteras inlet, N. C. 

APPENDIX No. 7. 
LETTER TO TIIE SECRETARY OF THE TREASURY, COllfl\fLNICATING THE POSITION OF REVERAL 8\fALL BANKS 

I,YING OUTtiIDE OF THE NANTUCKET SHOALS, IN EXTRACTS FROM A REPOHT BY LIEUT COMG. T. R. 
PHELPS, U. S. N., .ASSISTANT CO.A.ST SURVEY. 

Co.AST SURVEY OFFICE, August 27, 1861. 
Sm: Lieut. Comg. T. S. Phelps, U. S. N., Assistant Coast Survey, reports, ''that in 

executing work in the vicinity of Nantucket shoals three small banks were found, with these 
positions and depths of water on them, as follows, viz: 

"Latitude 40° 55' 15" N ., longitude 69° 36' 45" E., 11 fathoms. 
"Latitude 40° 54' 20" N., longitude 69° 28' 4511 E., 10 fathoms. 
"Latitude 40° 55' 12" N ., longitude 69° 19' 30" E., 16 fathoms. 
"These banks were marked by rips. 
"Phelps's bank appears to extend between three and four miles to the northward and 

eastward of the northern limits given in my work of last October, with fifteen and seventeen 
fathoms on it, and with much deeper water on either side. This northern extremity was not 
marked by a rip." 

I would respectfully request authority to publish this letter for the benefit of mariners. 
Respectfully yours, 

A. D. BACIIE, Superintendent. 
Hon. S. P. CHASE, Secretary if tlie Treasury. 

APPENDIX No. 8. 
LETI'ER TO THE SECRETARY OF 'T'RE TREASURY, COMMUNICATING THE RESULT OF EXAMINATION MADE BY 

LIEUT. cmm. T. s. PHELP3, u. s. N., FOR A SHOAL REPORTED AS EXISTING IN THE TRACK OF VESSELS 
OFF THE COAST OF VIRGINIA. 

C.oAST SuRVEY OFFICE, August 6, 1861. 
Sm: I have the honor to report that on the 15th of June I received, through the courtesy 

of Lieut. J. M. Gilliss, U. S. N., Superintendent of the National Observatory, a notice, commu
nicated by the first officer of the American ship "Simoom," relative to the supposed discovery 
of a rock or shoal off the coast of Virginia. The position given by the log of the Simoom, 
which struck three times when within sight of Cape Henry, is seventeen to nineteen miles 
south of Cape Henry, and seven to eight miles off shore. The particulars are stated as fo!Jows: 
"The shoal or lump has 24 feet on it, as she struck aft between the seas, it being nearly high 
water, the sea moderate. Threw the lead as soon as possible; no bottom at 12 fathoms. It 
cannot be more than 150 feet across, as we cleared it in three seas. We named it the 'Simoom' 
shoal. Our pilot said that some years since a ship loaded with guano struck somewhere near 

13 
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tho place and sunk, but as no shoal could be found, concluded it was false. Captain Smith 
says he has since learned that it occurred within the last six months." 

Lieut. Comg. Phelps, in the Coast Survey steamer Vixen, was requested to examine the 
ground in question, and reported the result on the 27th of July. The following are 
extracts from his report: "I have thoroughly explored the vicinity of the supposed Simoom 
shoal, on the coast of Virginia, and am perfectly satisfied that no such shoal exists in that 
locality." * * * * * * * * 

''An area of twelve miles north and south by six miles east and west was carefully exam· 
ined, and the le~st water found beyond three miles from the shore was seven fathoms. If the 
Simoom was over three miles from shore when she struck, my belief is that she touched on a 
sunken vessel." 

I would respectfully request authority to publish the substance of this communication as a 
notice to mariners. 

Very respectfully yours, 
A. D. BACHE, Superintendent. 

lion. S. P. CH.ASE, &crefory <f the Treasury. 

APPENDIX No. 9. 
TIDE TABLES FOR THE USE OF NAVIGATORS, PREPARED FROM THE COAST SURVEY OBSERVATIONS, BY 

A. D. BACHE, SUPERINTENDENT. 

[Furnished by e.uthority of the Treasury Department t.o E. e.nd G. W. Blunt, New York, and revised May, 1861.] 

The following tables will enable navigators to ascertain the time and height of high and low 
water in some of the principal ports of the United States. The results are approximate, the 
observations being still in progress, but they may safely be used for practical purposes. The 
number of places of observation, and the time during which many of them have been made 
are steadily on the increase as the Coast Survey advances. 

The tides on the coast of the United States, on the Atlantic, Gulf of Mexico, and Pacific, 
are of three different classes. Those of the Atlantic are of the most ordinary type, ebbing 
and flowing twice in twenty-four hours, and having but moderate differences in height between 
the two successive high waters or low waters, one occurring before noon, the other after noon. 

'l'Lose of the Pacific coast also ebb and flow twice during twenty-four hours, but the morning 
and afternoon tides differ very considerably in height, so much so that at certain periods a rock 
which has three feet and a half water upon it at low tide may be awash on the next succeeding 
low water. The intervals, too, between successive high and successive low waters may be very 
unequal. 

The tides of ports in the Gulf of Mexico, west of Cape St. George, ebb and flow, as a rule, 
but once in twenty-four hours, or are single day tides. At particular parts of the month there 
are two small tides in the twenty-four hours. The rise and fall in all these ports is small. 
East of Cape St. George the rise and fall increases ; there are two tides, as a rule, during the 
twenty-four hours, and the daily inequality referred to in the Pacific tides is large. 

These peculiarities require a different way of treating the cases, and in some of them separate 
tables. 

I propose to enable the navigator to find, from the Nautical Almanac and the following 
tables, the time and height of high and low water at any date within the ordinary range of 
difference produced by winds and other variable circumstances. I will endeavor to divest the 
matter of unfamiliar technical expressions as far as practicable, though for shortness' sake, 
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some emch terms may be employed after defining them. Tho discussion of the Gulf tides has 
not been carried so far as to enable me to present the results in as definite a form as the others. 

As is well known, the interval between the time of the moon's crossing the meridian (moon's 
transit) and the time of high water at a given place is nearly constant; that is, this interval 
varies between moderate limits, which can be assigned. The interval at full and ohu.ngo of the 
moon is known as the establishment of the port, and is ordinarily marked on the charts. As 
it is not generally the average of the interval during a month's tides, it is a less convenient and 
less accurate quantity for the use of the navigation than the average interval which is used on 
the Coast Survey charts, and is sometimes called the "mean" or "corrected establishment."* 
The following table gives the principal tidal quantities for the different ports named in the 
first column, where they are arranged under specific heads. The third column of the table 
gives the mean interval, in hours and minutes, between the moon's transit and tho time of 
high water next after the transit; the fourth, the difference between the greatest and the least 
interval occurring in different parts of the month, (lunar.) A simple inspection of this column 
will show how important it is to determine these changes in many of the ports where they 
amount to more than half an hour, or to more than fifteen minutes from the average interval. 
The fifth, sixth, and seventh columns refer to the height of the tide. The fifth gives, in feet, 
the average rise and fall, or average difference between high and low water. The sixth gives 
the greatest difference commonly known as the rise and fall of spring tides; and the seventh the 
least difference known as the rise and fall of the neap tides. 

The average duration of the flood or rising tide is given in the eighth column; of the ebb 
or falling tide in the ninth ; and of the period during which the tide neither rises nor falls, or 
the "stand,'' in tho tenth. The duration of the flood is measured from the middle of the 
stand at low water to the middle of the stand at high water, so that the whole duration from 
one high water to the next, or from one low water to the next, should be given by the sum of 
the numbers in the eighth and ninth columns. At most of these places given in the list a 
mark of reference has been established for the height of the tide. I have omitted the descrip
tion of these marks, (except in the following localities,) as of no particular interest in this con
nexion. 

BENCH-MARKS. 

Boston.-Tbe top of the wall or quay at the entrance of the dry dock in the Charlestown 
navy yard is fourteen feet -f-i/'-0 (or 14. 69 feet) above mean low water. t 

New York.-The lower edge of a straight line cut in a stone wall, at the head of a wooden 
wharf on Governor's island, is thirteen feet -f0

7TJ (or 13.97 feet) above mean low water. The 
letters U. S. C. S. are cut in the same stone. 

Ol,d Paint Comfort, Va.-A line cut in the wall of the light-house, one foot from the ground, 
on the southwest side, is eleven feet (11 feet) above mean low water. 

Oharkston, S. 0.-The outer and lower edge of embrasure of gun No. 3, at Castle Pinckney, 
is ten feet f-0~0 (10.13 feet) above mean low water. 

0 Thill term was introduced by the Rev. Dr. Whewell, who has done so much foT the investigation of the laws of the tides. 

t In consequence of alterations made to the wall during the year 1860, the coping is seven hundredths of a foot lower 
than formerly. 
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TABLE I. 

Tide tahlP for tke coast ef tli.e Unitt'd States. 

STATE. 

INTERVAL DET'WEEN 

TIME OJI" MOON'R 

TRANSIT A.ND TIMI!; 

OF JIIGB WATER, 

" " :a 
3. 4. 

RIBE A.ND FA.LL. 

5. 6. 

ME.AN DURATION OF-

7. 8. 9. 10. 

i------1----1--------------------
COAST flC.OM. t-'OK'l"LAND TO NEW YURK· ! 

I 
HanniwelP~ Point, Kennebec river .•.•.. · 1' Maine ............. . 
Portland . .••••..••••• •••••• •••••••••••. •.•. do .......... •... 

Portsmouth............................... New Hampshire . .. 

NP.WbUT}'P()ft • ................. , ....... , •. • . Massachusetts . ••. 

Rockport • ••••• , • ••••... ••• . .. • . • ••• • •. . . . .... do .............. . 

Saletn ••••.•... , •••••.. ••••• ••.••• •••• •. ..•• do, •••••• , ••••• 

no~ton r .... ight . ............................ . do ............... . 

Bnston. •••• .................... •••• .... , . .. do ...... ••••••••• 
Plyn1outh . ................................. , . do .... ,.,, ..... . 

Wt!Utleet .............................. , · 1· .. do .............. . 
Provincetown•......... . . .. . . . . . . . . . . . . . . . . , .. do, ..•.. ...•... 

M<J-nomoy ............. ··~····· ............ ••. do .••.••••••••• 
Nantucket • ............. , ........ , .•....... 

1 
• ••• do ...•. .•.•... 

BJnnnis ................................. ... do .•...•. _ ••..• 

Eflgartown •... •.••. ,, ...... , .............. .... do .............. . 
Holrr1es's Hole.••• ..•..• ~·.,, •• , ••• , , . ,, . , •. do .•. ,,, , , •• , , . 

Tarpaulin Cove........................... . ... do .... , ....... , , . 
Woo-d's (Joie, north .side •.. ,.,,. •• . • . . .. . .•. clo .•. , •......... 

Wood's Hole, sou.th side ..•••.... , ....•• ·~··do ............. . 
Menemsha Bigbt .•.. ...•...•.. ,, . , ... .... . .•. do .............. . 
Quick's Hole, north side ..•.. ••••, ...... .•.. do.,, ....... , .. . 
Quick's Ilole, south side ...••..•• ,,, •.•..••. do .... •••• ••... 
Cuttyhunk •• , ... , ........ , .•..••..•••.•.... . do •..•. ......... 

Kettle Cove ....••..•...••..••• •••••••••• .•.. do .......... , •... 
Bird Island light . • ••• • •• .. • • • • • . .. •• . •• . . ••. do ........ , •••• 

Ne"' Bedford entrance, (Dumpling Ro-ck), .•.. do ...•.......... 
Newp.o.rt .......... ........................ Rhode Island•••••· 
Point Judith . . .. . . . . ••• • • . . .• . . . . . . . . . . . . ... do..... . ....•. 
Block Island •.• , ................ , , , •• , • • . , ••. do ...• ........... 

M<lntauk Point,L.I ...................... New ~ork ..•...•.. 

~~:::yy!:~::::::. :::::'. :::::::: :::: :::: 1::::~::::: :::::: ::·. 
HUDl:!ION RIVER. 

Dobb's fo'erry ................. ~······ Ne\\' York .....••. 
Tarrytown ............... , ... •. .. . • . • . . .. . . . . • ... clo .. ........... . 

Verplrinck''S PoiRt, ••• ••..•. ••••, ••• ........ . do., ••• ••.. ,,, 
\\'"est Point ................. , ... , . . .. . . .. . . . ... do . ... , • , . , . , , , 

Poughket•pE.ie. ••• ........ , ••• ,, ,, .• ••••• ..•. . dai., ..••• ._ ...... . 

Tivo11 ...................... ••••• ..•••••.. .•.. do ..••..•..••••. 
S111yvesant . . . . • . • . . . • . . . ... . • . • • • • . . . . . . ... dQ.... • • • • . . • .. 

Ua::;tleton .. .................................. •. do .............. . 

Greenbush .. .. .. . • . • ... • . .. • •• • • • • • . .... . . • . . . •.. do . .•.•.•.•••••. 

LONG UL .. UfD l!IOUN&o 

Wat~h Rill. .................. ...... •••• Rhode Toland•••••. 
Stonington ............... •••• .......... L••••· Connecticut . . ,., ••.. 

LittlC' Gull UdLMtd ••• ••• •••• •• .• •• ..... •• ... New York •••••••.. 

N•'\.'-' London ...• , . . .. . . . . . . . . . . •. . . .• . . Connecticut . ..•.. _ 

Ne\\· Hnvt'n, •••••• •••••••••• •••••• •••••• •••• do .•••.•.•.••.•. 
Br1dgeimrt .... , .............. ,. •••••. ••• • •• • •. do, .............. . 

h. m. 
11 15 

ti 2.5 

11 23 
11 22 

10 [)7 

11 13 
11 12 

11 27 

11 19 

11 5 

11 22 
11 58 
12 24 

12 2'2 
12 16 

11 43 

8 4 
7 59 

8 34 

7 45 

7 31 

7 36 
7 40 

7 48 

7 59 

7 57 

7 45 

7 32 

7 36 
8 20 i 
7 29 

8 13 

9 JO 

9 57 

10 8 
]) 2 

12 34 
1 24 

3 23 

4 29 

5 ll2 

II 0 

9 7 

9 38 
9 28 

11 16 

JI 11 

/a.m. 

1 !4 
0 44 

S3 

50 

42 

50 

35 

43 
51 

l 13 

40 

37 

37 

30 

34 

31 

49 

53 

4.5 
l 0 

15 
JO 

49 

0 

45 

41 

24 
46 

41 
l 11 

47 

43 

44 

58 

34 
:J7 
54 
51 

48 

40 

23 
ID 

l 7 

52 

1 8 
l 3 

Feet. 
8.1 

8.9 

8.6 
7.8 

8.6 

0.2 
9.3 

10.0 
10.2 

ll.2 
9.2 
3.8 

3,1 

3.2 
2.0 

1.7 
2.3 

4.0 

1.6 
2. 7 

3.7 
3.l 
3.5 

4,3 

4.4 
3,8 

3,9 

3.1 

2.8 

1.9 

4.8 

4.3 

3.6 
3.5 

3,1 

2.7 
3.2 

4.0 

3.8 
2.7 
2.3 

2.7 
2.7 
2.5 
2.6 

5.9 

6.5 

• FroAJ Major J. D. Graham's obttervations. 

Feet. 
Y.3 

9.9 

9,9 

9.1 

10.2 
10,6 

10.9 

11.3 
11.4 

l:J.2 

10.8 
5.3 

3,6 

J.!J 

2.5 

1.8 

2.8 

4.7 

2.0 
3.9 

4.3 
3.8 
4.2 

5.0 

5.3 

4 6 

4.6 
3.7 

3.1> 
2.4 

5.6 
5.4 

4.4 

4.0 

3 8 
3.2 
3.9 

4.6 
4.4 

3.0 
2.5 

3.1 

3.2 

2.9 
3.1 

6.2 
8.0 

Feet. 
7.0 
7 ,6 

7.2 
6 6 

7 .1 

7,6 
8.1 

8.5 
9.0 

9.2 
7.7 
2.6 

2.6 
1.8 

1.6 
1.3 
1.8 

3.1 

1.2 
l.8 

2.9 
2.3 
2.9 

:l. 7 

3.5 

2.8 
3.1 
2.fi 

2.0 

1.8 

4.0 

3.4 

2.7 
2.7 

2 . ."s 

2.0 
2.4 
3.2 
3.0 

2.:l 

1.9 

2.4 
2.2 
l!.ll 
2.1 

5.2 
4.7 

h.m. 
6 16 
6 14 

6 2-2 

5 16 

6 17 

6 19 
6 20 

6 13 
6 13 

6 6 
6 16 

6 25 

6 23 
6 44 

6 51 

6 41 

6 9 
6 51 
5 17 

6 14 

6 31 
6 29 
6 31 

6 17 

6 51 

6 50 

6 21 
6 12 

6 23 
6 17 

6 IO 
6 0 

6 5 
6 6 
5 25 
5 28 

l) 41 

5 40 

5 18 

5 1 
4 26 

6 35 

6 15 

6 1 
5 56 

6 24 
6 1 

k.m. 
6 ll 

6 12 

6 7 
7 9 
6 
6 
6 6 
6 13 
6 17 

6 17 

6 10 
5 59 

5 44 
5 41 
5 29 

5 21 
6 17 

5 31 
7 10 

6 14 

5 54 
5 55 
5 54 

6 4 
5 .58 

5 33 

6 3 
6 IO 

6 2 
6 7 

6 15 

6 25 

6 18 
6 20 

7 12 
7 JU 

6 44 

6 54 

7 2 
7 23 
7 59 

5 56 
6 JO 

6 21 

6 26 

6 5 
6 7 

k.m. 
0 22 

20 

21 

24 

30 

6 
15 

9 

29 
15 

21 
36 

9 

9 

24 

12 

34 

38 

69 
4 

39 

40 

39 

ll9 

42 

23 
I 0 

5 
31 
21 

28 

17 
43 

16 
20 

22 
25 
:n 
~ 

14 
25 
37 
22 
33 

30 
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TABLE I-Continued. 

PORT. STATE. 

' 
INTER.VAL BETWEEN I 

TIME OP' 1110-0:N'S 
RISK A.ND FALL. MKA.N DrRATl-ON or-

TRANSIT AND TIME I 
OJI' li.IGH WATER.. 

!----~.----\.---~--~----!----~-----
~ =~~ I ... <:,.);:::; =: 

~ !:~ ~ QO ~' :5 <;,) a: -= ·= ~ .t; ,.; 
,Q ~ -~ e ~ -~ :;; '§ I .,; 

; :;~31 ~ ·; ~ s ~ a 
-------------- --------1---~--1--=-=---1 __ :.; ___ _!!__ __ :.: __ ~ --"'--~-

!. i 2. 3. 4. I .5. i 6. I 7. I 8. ! 9. I 10, 

~:;;;:;:;,'.~'.'.;::~:~:~~::;?:: : 1.~.'.;o~'.'.'.: :::::: :: 7: ~ •39!~ II Fe-777/e.:.3·6; ~:8·:_ .. ·:: I, Fe656:'. .. !I6 Iii •:5· m5055581. -1 k6~6· ;~~!II •;:I: 
New RoebeJle, .. ...........•....•.••. , . .••. do ... ,........... 11 22 u;.: ;,;; v "' -:a: 

::::::rt:;~:~:,~~:~~~:~~~<:::····· -~~:o~~~~~:::·:::· 
1

:: 

4

5

7

1 

1

1 

4

4 • .4

8 6

5 •• 

0

4 
4
3.J 

6
6 

1
8
1 6

6 1
15

8 I 
20
19 

Cape May Lauding .. ,................... . ••. do., ••••••...•• , 8 19 v 

DELA.WA.RI!: lU .. Y AMD RIVER. 

Delaware breakwater . •••.• , . , ........ , , . • D.ela\\·are •... , , •.. 

'Higbee'e, Cape May •••• •••••• •••• •••• .. New Jersey ••.. •••· 
Egg Island light . • • , ........ , ......... , , .. . ... do .... ...... , , .. , . 

Mahon's river .••••••.••• "'.•••••••·•• ...• Delal\·are • .. ••••• 
Newca2tle...... ... . . . . . . • . • . • . . .... • • . . . . . •.. do ........... .•. 

Philadelphia ............................ ·· 1 Pennsylvania . , •.•. 

CHE8.&.l'EAKE BAY AND RIVER.th 

Old Point Comfort......................... Virginia ......... ···-
Point Lookout .. . .. • • • .. • • • • • . • • • • • • • • • • • • Maryland . • . • • ••. 
Annapolis ..•.•••.•.•••••. •••••••• ••..•. .•.. do .•.•••.. ••••• 
Bodkin light .................................. . do ....•....•••.. 

Baltimore ..... •••• •... •••••••••••••• ••• •... do .. , •••.•..•••.. 
'\\

7 ashington .••. •. . . .••• . •• •••• •• •. • ••. Dist. of Columbia. .• 
James river, {City Point) ..•. •..•••... ,.. Virginia . ......... . 
Ricbn1ond ......... , , , •••••.••..••• , , .. . • • . . •. . do •••• ,, •.•••... 
Tappa.bannock ........................... , .•.. do .............. . 

COAST OF NORTH .Al'i"D SOUTH CAROLlNA, 

GEOllflU_, .l.M D FLOlllDA.. 

Hatteras inlet. ;,,, ... •••• ..... ., •• ~ •• ,, •••. North Carolina .•••. 
Beaufort . , ••. , ........... , . • . • .. .. . . . .. . . . . .. ... do...... . .••... 
llald Head ••••••..•••••••••••••••••.•••••... do •••••.•••••••. 

Smithville .••• , ••.•••... ••••• ...... ••••• ... .. do .••• , .•.•••• , 
Wilmington •.•• ......... , ................... •. do •.•.....••.•. 
Georgetown entrance.... .. . . . . . . .. . . , • • • • South Carolina ...... . 
llull's Island bay ............................ do •••• , ....... . 

Charleston, (custom-hoW!e wharf) ••••••••••• do ............ . 
St. Helena sound ............................... do ............... . 

Fort Pula@l.ki, tSava.nnah enuance). •••••, Georgia ....... ••• .• 
Savannah, (dry-dock wharf) ................ do ••••••••••••• 
Doboy Light-house •••••• , • • • • • • • • • • •• . ••. do ............ . 

St. Simons ................. , •. •••••••••••• ..•. do ..•••• •·····~· 
Fort Clinch ..... , • • • • .. • • • •• • • • • . • • • •• • • Florida .......... . 
t3t.. John's river . ......................... ..... do .............. . 

St. Augustine ...••.•.•..•... •••••••••••• .... do .... ,•••••• .. . 
Cape Florida •••••••••• •••••• ................ do ••••••••••••. 

Indian key •••••• , • •• ••••• ••• • • •• •• •••••• • ••• do •••.•••••••••. 

Sand key. •••••• •••••• •••••• •••••• ••••• . .... do .............. . 
Key Wesl, ................................. do •••••••••••••. 
Tortugas . .. 4 • • • • • • • .. • • • • • • .. • • • .. • .. • • • .. .. • • • ••• do ............... . 
Charlotte 1Iarbor ....... .•..• ., ............. ..•• do •••••••••••... 
Tampa Bay, (Egmont key) •••••..••••••.•••. do ••••••••••..•. 

Cedar Keys, (Dep01 key}.... . • • .. • • • •• • • • •• do •• , ••••••.• , •. 

St. Mark's ........................ •••••••• •••• do-.............. . 

B 0 

8 33 
9 4 
9 52 

II 53 

13 44 

8 17 

12 58 

17 4 
I8 8 

18 59 
20 10 

I4 :l7 

l6 54 
13 8 

7 4 

7 26 

7 26 

7 19 

9 6 
7 56 

7 16 

7 :16 

7 8 
7 21) 

8 13 

7 3:l 

7 43 

7 53 

7 28 
8 21 
8 34 

8 23 
B 40 
9 30 

9 56 
13 9 

JI 21 

13 15 

13 38 

50 

43 

51 

48 

24 

44 

60 

45 

40 

48 

44 

52 
I o 
1 6 

46 

50 

3ll 

0 

4:J 

57 
48 

0 

40 

51 

55 

46 

I 6 

48 
43 
51 

49 

1 15 

1 32 

I :JS 
1 :l.1 

I f'5 

2 0 

3.5 
4.9 

6.0 

1).9 

6.5 
6.0 

2.5 

1.4 

0.9 

I.O 

1.3 

3.0 

2.8 

2.9 

1.6 

2.0 
2,8 

4.;J 

4.5 

2.7 

3,8 

4.8 

5.1 

5.9 

7.0 

6.5 

6.6 

6.8 
5.9 

4.5 

4.9 

1.5 

1.8 

1.2 

1.3 

1.2 

I. I 

1.4 

2.6 

2.2 

4.5 

6.2 

7.0 

6.9 
6.9 

ll.B 

3.0 

1.9 

l.ll 
1.3 

1.5 

3.4 

3.0 

3.4 
1.9 

2.2 
3.3 

5.0 

5.5 

3.1 

1. 7 

5.7 
6.0 

7.4 

8.0 
7.6 

7.8 

8.2 
6. 7 

5.5 
4,9 

1,8 

2.2 
2.0 
1,5 

l,!) 

1.3 

1.8 
:1.2 

2.9 

3,0 

3,9 

5.I 

5.0 

6.0 

5,1 

2.0 

0.7 

0.8 

0.8 

0.9 

26 
2.5 

2.:J 
1.3 

1.8 

2.2 

:J.4 
3.B 

2.2 

2.7 
3.7 

4.l 

4.4 

5.9 

5.5 

5.4 

.5.4 

5.3 

3.7 

3.6 
1.2 

L~ 

0.6 
0.9 

0.6 

0.8 

J.O 
6 

l 4 

6 15 

6 26 

5 52 

6 11 
5 6 
4 52 

6 1 

5 59 

6 11 

5 23 

5 54 

5 I4 

4 53 

5 21 

6 7 
6 II 

6 18 
6 I 

4 45 

6 4 

6 20 
6 19 

6W 
5 49 

5 4 
6 2 

6 JO 

6 9 

5 58 
6 5 
6 0 

6 25 
6 31 

6 55 
6 43 

6 51 

6 :!6 

6 J::! 

6 12 

6 6 
6 0 
6 27 

6 II 

6 43 

7 6 

6 25 

6 19 
6 15 

7 8 
6 33 
6 49 

19 

47 

I5 

14 

35 

44 

6 5R I 
: ·: , .... ~ 
s 1 I 
6 10 

1

1 

6 17 
6 26 

SU 
42 

31 
!JC) 

3U 

35 

30 

3:1 

7 40 

6 19 
6 6 
6 7 

6 12 
6 35 
7 2:! 

6 20 

6 16 

6 I7 

6 28 

6 II 

6 26 

5 59 

5 5.:l 

,'j 29 
:; 40 

JJ."J 

6 II 

6 l:l 

6 11 

I 23 

j .... ~ 
' 

J6 

:12 

45 

l!I 

13 

12 

43 
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TABLE I-Continued. 

INTER.VAL BETWEEN 

TIME OP' MOON'S 

'J.'RANSIT .&.NV 'l'l.M.1!: 

OF JHGH WATER. 

" = "...: 
'" " " ~ "' = i.: 
~ -!: .5 .c ~ .s 

fa ,,; ~: 
~ -" iS "'-

RISE AND FALL. 

,;, 

"' "' . ., 

" 
Oil 

" " ·g_ 
~ "' 

MEAN DOR.&. TION OF-

~ " "" .,; "" . ., 
:.= 

"" ~ .,; ... .. 0 .c = 0 

~ ~ 
.c s 
f'1 /Jl 

------------i-------1----1------·---------------
I. 2. 3. 4. :;. 6. 7. 8, 9. 10. 

--------·----i---·----1-----1--------------------
WEBTKILN COAST. I 

San Diego.... .•• • ... . . •. . . • . .. . . . . . . •. .. California .....••.. 
San Pedro ..................................... do ••••...••.•••. 

Cuyler's harbor ...•••••..••. •• • • • • ...... J ... do .... •..••••• • 

:::n~~~: ~~~~~~: ~ :::: ~ :: : ::: ::: : : ~: ::: : : ! : : :: :::: :: ~: :: :::: ~. 
South Fa.rallone., ........................ J .• , do .............. . 
San Francisco, (north b<>acb) .•.••.•••... 1., .. do,,••• .•. •••• .. 
Mare- Island, (San Francisco bay) ........ I ... . do .............. . 

:::.~:;.:.; ·: ::::::!::: :::: ::: : :: :: :::: i ::::!::: :: : : :::: :: : : 
Bodega •••••••••••••••.••••••••.•••••••...•. do ••••.••••••••. 

Humboldt bay .•••••••••••••• •••••••••••· .•• do •••••••••••••. 
Port Orford. . . • . • . •• • . . . • • • • • • • • . . . .. • • • . Oregon Tc1ritory . .. 
Astoria ....................................... do •••••.•••.•... 

Nee-ah harbor .. •••• •.•.•••• •••• ·····••• Washington Ter'Y·. 
PCJrt Townshend• .••• ....•.•••.••• ••• ..•. •• do,, .•.••••.•... 
Steilacoom• ......•.•.•. ·····~ ........... ..• do •......•..•.. 
Senli-ail-mOC> bay• ..•... ....••. , ............. do.......... . •... 

h.m. 
9 3E 

9 :J9 

9 25 
10 8 
IO 2-2 

IO ~7 

12 6 
13 40 

l4 lO 

12 36 
11 17 

12 2 

ll 00 
12 42 

12 :J3 

3 49 

4 46 

4 50 

h. m. Feet. 
l 35 3.7 
I 48 3.7 
I 2 3.7 
1 52 3.6 

49 3.4 

l J6 3.6 
l 4 3.6 

l 15 4.8 

1 0 4.5 
&7 6.3 

1 54 3.6 
1 II 4.4 

l 6 5.1 
I 13 6 ,l 

1 28 5.6 
l 3 4.6 

l 6 9.!I 

1 2 5.7 

'It" See remarks: on page ~2 and follO\\'ing. 

Fr:et. Feet. h,.m. 

5.0 2.3 622 
4.7 2.2 6 18 

5.1 2.8 6 13 

4.8 2.4 6 25 

4.3 2.5 6 31 

4.4 2.8 6 18 

4.3 2.8 6 39 

5.2 4.1 6 13 

5.1 3.7 6 26 

7.3 4.9 6 l5 
4.7 2 7 6 19 

1>.5 3.5 6 19 

6.8 3,7 6 19 

7.4 4 6 6 3 

7.4 4.8 6 20 

5.5 4.0 6 34 
II.I 7.2 6 3 
6.6 4.8 6 11 

h. m. 
6 0 
6 5 
6 5 

5 .58 
~ 2 

6 9 

5 51 
6 7 
5 .~9 

6 11 
5 5!1 

6 0 

6 7 

6 28 

6 6 

5 52 

6 2li 
6 19 

h.m. 
0 30 

30 

39 
33 

28 

26 

Note.-The mean interval in column 3 has been increased by 12h. 26m., (half a mean lunar 
day,) for some of the ports in Delaware river and Chesapeake bay, so as to show the succession 
of times from the mouth. Therefore 12h. 26m. ought to be subtracted from the establishments 
which are greater than that quantity before using them. 

The foregoing Table I gives the means of determining, roughly, the time and height of high 
water at the several ports named. The hour of transit of the moon preceding the time of high 
water is to be taken from the Almanac, and the mean establishment being added the time of 
high water results. Thus : 

Example L-It is required to find the time of high wat~r at New York on November 5, 1854. 
The American Almanac gives Oh. Om. as the time of transit of the moon on that day. The 
mean interval for New York, from Table I, column 3, is Sh. 13m., which, as the transit was 
at Oh., is, roughly, the time of high water. The moon being full, the height is that. of spring 
tides of column 6, viz : 5.4 feet. If the soundings on the chart are reduced to low water spring 
tides, 5.4 feet are to be added to them to give the depth at high water. If tho soundings are 
reduced to mean low water, the rise and fall of mean tide8 being 1.1 foot less than for springs, 
the rise or increase of depth will be half of this, or 0.6 of a foot less than 5.4 feet, which is 
4.8 feet, or nearly four feet ten inches. 

Example IL-Required the time of high water at Boston on January 23, 1851. From the 
.American .Almanac we find the time of the moon's southing or transit on that day 5k. I8m. 
a. m., and from Table I the mean interval at Boston dry dock is llh. 27m. 
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We have then 571. 18m. time of transit. 
To wLich add 11 27 mean interval from Table I. 

16 45 time of high water, or 4h. 45m. p. m. 
If tho Greenwich Nautical Almanac is used, add 2m. to the time of transit of Greenwich 

for every hour of west longitude and its proportional part for less than an hour. It will suffice 
to take the half hour which may be over any number of hours, as the correction for less than 
this would be less than one minute, and need not be taken into account. Thus, Boston is 4h. 
44m. west of Greenwich. The correction to be applied to the time of transit of the moon is, 
for the four hours, eight minutes, and for the forty-four minutes, one minute. The time of 
transit on the date assumed in the preceding example is 17/z. 9m. of the 22d, or 5h. 9m. a. m. 
of the 23d, to which add nine minutes; the correction just found gives 5h. lSm., as before 
ascertained from the .American Almanac. 

In using the United States Nautical Almanac, in the astronomical part of which the transits 
of the moon are given for the meridian of Washington, the corrections required may, in this 
first approximation for the .Atlantic coast, be neglected. To find the time of the next following 
low water add, from 1'able I, the duration of ebb tide. 

This gives 4h. 45-m. p. m. time of high water. 
6 13 duration of ebb tide from Table I. 

10 58 p. m. 
By subtracting tho duration of flood tide we obtain the time of tho preceding low water, 

10h. 32m. a. m., recollecting that 4li. 45m. p. m. is the same as 16h. 45m. reckoned from mid
night. 

The height of this tide, corresponding to the transit of 5h., will bring it nearly to a neap 
tide, and the rise and fall obtained from column 7, Table I, is 8.5 feet. The next following 
high water may be had by adding to the time of low water the duration of flood from Table I. 
Thus: 

lOli. 58ni. p. m. time of low water January 23. 
6 13 duration of flood from Table I. 

Sum 17 11 or 5h. llm. on January 24. 
Or, having found the time of high water, the time of the next following high water may 

be found by adding the duration of flood and ebb together, and their sum to the time of high 
water found, thus : 

6h. l3m. duration of ebb tide, from Table I. 
6 13 duration of flood. 

Sum 12 26 duration of whole tide. 
4 45 p. m., .January 23, time of high water. 

Sum 17 11 or Sh. llm. a. m., January 24, time of the next succeeding high water. 
Subtracting the same quantity will give the time of the preceding high water, thus: 

4h. 45m. p. m., or 16h. 45m. from midnight, is the time of high water. 
12 26 duration of flood and ebb tide. 

4 19 a. m. of tho 23d for the preceding high water. 
Tho duration of the flood and the ebb being reckoned from the middle of one stand or slack 
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water to the middle of the next, the time of beginning of stand of ebb or flood will be fonnd 
by subtracting hrtlf the duration of stand or slack water given by column ] 0, Table I, from the 
time of high or low water, and the time of the end of the stand of ebb or flood by adding tho 
same. A nearer approximation to the times and heights of high water may be obtained by 
the use of Tables II and III. 

'.rABLE II. 

interval betu'UTI the time of moon's transit and the timl! of hi9h water j()T' differmt lwur• of transit, and for 1everal different p'1T'ts. 

-------------------------------------------------------,------c-----

Timeof~O-On1si Boston, Masa. I ~ew Y?rk, 
1
f PhBadelphia,io1d Pt. Com~' Baltimore, 

transit. N. "\:. Pa. ) fort, Va. : Mll!l. 

- h,, m. I h. m. I h. m, I '" m. h. tn. 
0 0 

0 30 

1 0 

I 30 

2 0 

2 30 

3 0 
3 30 
4 0 

4 30 

5 0 
5 30 

6 0 

6 30 

1 0 

7 30 
8 0 

8 30 

9 0 

9 :JO 

10 0 

10 :JO 

II 0 

ll :JO 

k. m, 

u 38 

l! 33 
11 28 

11 24 

11 20 
11 J6 
II 13 

ll 10 
ll 7 

11 6 

11 6 

11 9 
11 13 

11 19 

11 2.5 

11 32 
ll 38 

11 43 

ll 47 

1I 48 
11 4g 

11 48 

11 47 

11 43 

8 20 1 31 8 33 6 47 

8 18 1 28 8 27 6 42 
0 15 

8 JO 

8 6 
8 0 

7 S5 

7 52 

7 .52 

7 52 
7 53 

7 56 

7 5~ 

8 5 

8 11 
8 17 
8 Z_I 

8 27 

8 3-2 

8 :H 
8 3.5 

8 3-1 

8 31 

8 2.> 

I 25 

1 21 

I 18 

1 14 

1 11 
1 8 
1 6 

I 3 

l -0 

0 59 

0 59 

I J 

l 7 

1 JS 

I 2:J 

l 29 

I 34 

I 39 
I 42 

1 43 

l 41 

1 37 

B 21 

8 15 

8 9 

8 4 
8 0 
7 56 
7 52 

7 49 

7 48 

7 50 

7 53 

8 0 

8 7 
8 15 
8 24 
8 33 

8 40 

8 45 

8 48 

8 48 
8 46 

8 40 

6 37 

6 31 

6 26 
6 21 

6 17 

6 13 
6 11 

6 10 

6 10 

6 13 

6 19 

6 25 
6 3'2 

6 39 
6 44 

6 49 

6 52 

6 54 

6 .sa 
6 52 

6 .50 

6 48 

TABLE III. 

Smithville, I Charleston, Ft. Pulasiki,Sn.~ 
N. c. ) s. c. vannah, Ga. 

I 
! 

k. m. h. m. h. tn. 

726 738 

7 21 7 33 
7 16 i 
7 13 

7 9 

7 6 

7 4 
7 3 

7 2 

7 3 
7 4 
7 6 

7 9 

7 13 

7 17 
7 23 
7 28 

7 33 

7 37 

7 39 

7 40 

7 40 

7 36 

7 30 

7 27 

7 21 

7 16 
7 12 

7 B 

7 5 
7 2 

7 2 

7 :J 

7 7 
7 12 

7 l9 

7 24 

7 32 

7 38 

7 45 

7 48 

7 so 
7 50 

7 47 

7 44 

7 41 

7 30 

7 25 
7 19 

7 15 

7 11 

7 8 
7 6 

7 5 

7 4 

7 3 
7 1 
7 6 
7 B 

7 12 

7 16 

7 22 
7 28 

7 34 

7 39 

7 42 
7 43 

7 41 

7 37 

7 34 

K€y West, Snu Frnncis.co, 
Fla. Cal. 

h. m. h. m. 
9 33 12 5 
9 ll(; 11 59 

919 1153 

9 13 11 47 

9 6 11 41 

91 1136 

857 1133 

B 5.1 11 33 

B :>:! 

8 56 

9 2 
9 10 

9 2-2 

9 33 

9 49 
JO 0 

10 6 
10 7 

10 6 

JO 3 
9 59 
9 56 

9 48 

9 40 

11 38 

11 46 

11 55 
12 3 

12 11 

12 16 

12 23 

12 29 
II) 31 

12 37 

12 36 

12 3'4 

12 30 
12 24 
12 17 

12 9 

Showing the rise and fall qf ti<W, and corrt£ficns to be applied to ddttmine U.e depth at high ivater of soundings on chartt rtfl!N'e<l to mean 
ww water, and to lmo water qrring tUJe.. 

Baltimore, Md. Time of I Boston, Mass. j' New York, N. Y. Philadelphia, Pa. I Old Point Comfort. Time of 
1 

inoon's I --- .--~------ moo-n's 
i.ansit. A. B. j c. i A. I B. c. A. B. C. I A. B. o. A. B. c. transit. 

----1------'---i---'--- ___ I __ _ 
Jlour. . Feet. F1ut. Feet. l F.eet. 

1 

Feet. Fut. Feet. Feet. Feet. ) Ft!et. Feet. Feet. 
0 11.2 10.6 11.31 4.9 4.5 4.9 6.3 6.2 6.3 2.9 2.6 2.9 
I 11.:J 10.6 11.3 4.9 4 5 4.9 6.4 6.4 6.5 3.0 2.7 3.0 

2 11.2 10.5 11.2 4.7 4.4 4.8 6.6 6.5 6.6 2.9 2.7 2.9 

3 10 ll 10,3 10.0 4.3 4.2 4.6 6.6 6 5 6.6 2.6 2.6 2.8 

4 10.0 10.0 I0.7 II 3.B 4.0 4.4 6.4 6.4 6.5 2.3 
5 9.51 9.7 I 10.4 3.5 3.8 4.2 6.1 6.2 6.3 2.1 

6 8.8 9.4 i IU.I i 3.3 3.7 4.1 5.7 5,9 6.0 2.0 

, 8.6 9.3 10.0 3 3 3.7 4.1 5-4 5.6 5.7 I 2.() 

8 8.9 9.5 I' 10.2 II 3.6 3.8 4.2 5.2 5.3 5.4 11 2.2 
9 9.4 9.7110.4 4.0 j 4,0 4.4 5 4 5.4 5,5 2 5 

10 JO.I 10.() 10.7 II 4.5 4.3 4.7 5.7 5.7 5.8 2.8 
11 10 7 10.3 11.0 4.8 4.5 4.9 6.0 6.0 6.1 3.0 

2-4 

2.3 

2.2 

2.3 

2.4 
2.5 

2.7 

2.8 

2.7 

2.6 
2.5 
2.5 

2.6 
2.8 
2.9 

3.0 

Feel. 
l.5 

1.5 

1.5 

1.4 
1.3 

1.1 

0.9 
0.9 

1.0 
1.1 

1.3 

l.4 I 

Feel. 
1.4 
1.4 
l.3 
1.3 

1.2 

I.I 

I.I 
1.1 
1.2 

l.a I 
1.4 

1.4 
I 

Feet. 
1.6 

1.6 

1.5 

1.5 

1.4 
1.3 

1.3 
1.3' 

1.4 
1.5 

l.6 

1.6 

Hotcf'. 
0 

1 

2 

3 
4 

5 

6 

7 

8 

10 

II 
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TABLE III-Continued. 

----------------------------------------------- ---

Time of 
UtOOH's 

transit. 

---
H()t1.r. 

0 

l 

~ 

3 

4 

5 

6 

8 

9 
10 

11 

SruithviUe, N. C. 

A. B. c. 

--i--
Feet. Fed. Feet, 

5.2 4.8 5.1 
5.1 4 .8 i 5.1 
5.0 4.7 5.0 

4.6 4.5 4.8 

4.3 4.4 4.7 

4.0 4.3 4.6 
3.8 4.2 4.5 

3.S 4 .1 4.4 
4.0 4.2 4.5 

4.3 4.3 4.6 
4.7 4.6 4.9 
5.0 4.7 5.0 

Cl1arleston, S. C. 

.A.. ' B. c . 

Fort Pulaski, Savannah 
entrance. 

Key \.\.7 est, Fla. San Francisco, Cal. I 
iTilllc of 
~ moon's 

i -·-·---.--------------- transit. 

A. B. c. A. B. I c. A. ' B. ' c. 

Feet. , Feet. 1--;::-1---;:- Feet. 
7.4 

7 .4 

7.3 
7.0 

6.7 

6.5 
6.i 
6.5 

------1----:--·--,--
Fcet. Feet. Feet, ! Fe-ct. Fed.. Fed. ! Feet. Hour. 

6.0 5.5 6.0 7.8 
5.9 5.5 5.9 7.9 

5.7 5.4 5.8 7.6 
5.3 5.2 5.6 7.1 

4.7 4.9 5.4 6.5 

4.4 4 8 5.2 6.1 

4.~ 4.6 5.1 5.8 

4.3 4.7 5.1 6.0 

4.5 4.8 5.3 6.4 

5.0 5.0 5.5 6.9 

5.5 5,3 5.8 i 7.4 

5.9 5.5 5.Y 
! 

7 .8 

6. 7 

G.9 

7.0 

7 .2 

7 .8 J.5 1.4 1.5 4.5 4.U i 4.4 U 

7.9 1.5 1.4 1.5 3.9 3.7 4.1 1 

•. ' 1.5 l.4 l.5 ! 3.7 3.6 4.l 2 
7 .5 

7.2 

7.0 

6,S 

6.9 
7 .1 

7 .4 

7.6 

7 .8 

l 4 

1.2 

l.O 

0.9 

1.3 

1.2 
1.1 

l.U 

0,9 I 1.1 

1.0 

l.2 

1.4 

1.5 

1.~ 

1.3 

1.4 
l.4 

1.4 

1.3 

1.2 

1.1 

1.2 

1.3 

1.4 
1.5 

1.5 

3.5 I 3.5 

3.1 3.3 

2.8 3.1 

2 7 3.1 

:J.O 

3.4 

:J.8 
4.0 

4.2 

3.3 

3.5 

3.6 

3.8 
3.8 

4.U 

3.8 

3.G 

3.6 

3.7 

3.9 

4.1 

4.2 
4.3 

3 

4 

5 

6 

8 

9 

10 

11 

In these the variationR in the interval lwtween tlie moon'H tranRit. rmd high water are shown 
for some of the principal ports contained in Table I. These variations of int.ervafa depend 
upon the age of the moon, and, AS they go through their values in half a lunar month, are 
known as the half-monthly inequality of interval. The table extends from tho Oh. of transit, 
midnight of the calendar day, or full of the moon, to 11~ hours. The numbers for change of 
the moon correspond to those of Oh., and for 13 hours (or 1 h. p. m. of the calendar day) to 1 
hour, and so on up to 23 hours. The ports for which the numbers are given are designated by 
the heading of the columns. 

The mean interval, it will be seeu, does not occur at full ai\d chauge, but nearly two days 
afterwards, on the Atlantic coast. .A.t Key West it occurs more nearly at full and change, and 
at San Francisco still more nearly, 

The same remark applies to the heights; spring tides occur about two days after the full and 
change of the moon, and neaps two days after the first and last quarters. The use of this 
table of nearer approximation is quite as simple as that of Table I. 

Rule to find ihe time of high water.-Look in the Almanac for the time of moon's transit (or 
southing) for the date required. In the table corresponding to that time will be found the 
number to be added to the time of transit. 

Examp"le, IJI.-Required the time of high water at New York October 1, 1856. Using the 
United States Nautical ~Umanac, we find the time of moon's transit lh. 24m. astronomical 
reckoning, or lh. 24m. p. m. calendar time. From Table II we have, under the heading of 

New York, for lh. 30m. (the nearest number to llz. 24m. in the table) Sh. lOm. 
•Thus, to lh. 24m., time of moon's transit, 

Add 8 10 interval found in Table III. 

The sum 9 34 p. m. is the time of high water on the 1st of October, 1856. 
If the sum of these numbers had exceeded twelve, the tide would have belonged to October 

2, and we must have gone back to the transit of the day before and computed with it to obtain 
the tide of October 1. 

Rule to find the height qf high water.-Enter Table III, column 1, with the time of moon's 
transit. In the column headed with the name of the place, and marked A, will be found the 
rise and fall corresponding to the time of transit; in column B the number to be added to 

14 
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Roundings on the chart, where the soundings are given for mean low vrnter i in column C the 
number to be added to charts of which the soundings are given for low water spring tides. 

ln the foregoi11g example, (III,) the time of transit being 1 and 2 hourn, we find from 
Table III the rise and foll of tides on the 1st of October, 1856, between 4. 9 and 4. 7; the 
number to be added to soundi11gs given for mean low water 4.5 feet, (culuurn B,) and for low 
-..vater spring tides (column 0) 4.9 feet. 

Having found the time of high water, that of low water may be obtained, nearly, by 
adding tlie duration of ebb from column 9, Table I. The time of the next prece·ding low water 
may be found by subtracting the duration of flood from column 8, Table I. The time of the 
next followi11g high water may be found by adding the duration of both flood and ebb; and of 
the next preceding high water by subtracting tlie same duration of the v.0 hole tide. 

Example IV.-To find the next high water following that of Example III. 
The duration of flood, column 8, Table I, for New York, is Gh. Om., and of ebb, from column 

9, is Gh. 25m.; the sum is 12/i. 25m. 
To 9h. 34m. p. m., October 1, time of high water found, 
Add 12 25 duration of flood and ebb. 

Sum 21 59 or 9h. 59ni. a. m. of October 2, the time of the next high water. 

TIDES OF 'l'HE PACH'IC COAST AND OF PAR'r OF THE COAST OF FLOIUDA. 

On the Pacific coast there are, as a general rule, one large and one small tide during the 
day, the height of the two successive high waters occurring one a. m. the other p. m. of the 
Emme twenty-four hourR, and the intervals from the next preceding transit of the moon are 
very different. The inequalities depend upon the moon's declination; they disappear near 
the time of the moon's declination being nothing, and are greate8t about the time of its being 
greatest. The inequalities for low water are not tho same as for high, though they disappear 
and have the greatest value at nearly the same times. The tideR of the southern part of 
Florida and of the western coast of that peninsula, as far as St. :Mark's, are of the same char
acter. 

In Puget's sound the inequalities for the interval of high water and for tho height of low 
water follow this rule; but those for the interval of low water and height of high water disap
pear about one day before the moon's declination is greatest, and arc greatest about four or 
five days before the greate1:>t declination. 

When the moon's declination is north, the highest of the two tides of the twenty-four hours 
occurs at San Francisco about eleven and a half hours after the moon's southing, (transit;) and 
when the declination is south, the lowest of the two high tides occurs about that interval. 

The lowest 0f the two low waters of the day is one which follows next the highest high 
water. The nature of these tides will probably appear more plainly from the annexed 
diagrams. In them the height of the tide is set off at the side on a scale of feet, and the 
hours of the day are at the top. At 12 noon, for examplH, the tide-gauge marked 6.7 f~et. 
Joining all the heights observed in the twenty-four hours, we have a curve like that marked in 
the figure. The two high waters are a and c, the two low waters band d. If a is the high 
water which occurs about twelve hours after the transit of the moon, when the declination is 
south, the ebb a b is quite Rmall, and the high water, a, is much lower than the next high 
water, c. If the moon's declination is north, it is the large high water, a, of the second 
diagram which occurs next after the transit, and about twelve hours from it. At Key 
West the contrary obtains, diagram 1 applying when the moon's declination is north, and 
diagram 2 when south. Tables IV and V give the number to be added to the time of 
moon's transit to find the time of high water almost as readily as in the former case. 
They are of double entry, the time of transit being, as before, placed in the first column. 
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Tl1e number of days from tho da~r at which the moon had the grcatcRt declination i:; 
arranged at the top of the table. Entering the first column with the time of transit, and 
follo~\· ing the line 110rizo11tally until we come uu<le1- the column containing the days from the 
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greatest declination, we find the uumber to bl' added to tho 
time of the tram;it to give the time of high water. If tho 

moon's declination is south, Table IV is to be used; if north, 
Table V. 

Tables IV to IX, inclmive, have l1een recomputed, using 
more complete data for the incqualitiet< above referred to, 
and to those for San Francisco Rimilar tahles have been 

added for San Diego, Astoria, Port Townshend, and Key 

West, Fla. For the other places on tho Western Coast 
given in Table I the following rules will give sufficiently 
close a1iproximations. 

To obtain the times of high or low wateT for San Pedro, 
Cuyler' s harlior, and San Luis Obi8po, compute first the 

time for San Diego by Tables IV, Y, or YIII; then add to 
the time thus obtained 30 minutes to obtain the time for 
San Luis Obispo, and snhtract 13 minutes for Cuyler' s 

harbor. At San Pedrn the time of high or low water is 

sensibly the same as at San Diego. 

° For :Monterey, South Farallone, Marc Island, Benicia, Ra-
venswood, and Bodega, compute first the time for San Francisco, then Fmbtract from the time 
thus obtained lh. 44m. for l\IonterC'y, 1h. 2Bm. for the South Farallone, and 49m. for Bodega; 
aud add 34m. for Mare Island, lh. 4m. for Benicia, and 30m. for Ravenswood. For Humboldt 
bay, Port Orford, and Neeah harbor, compute first the time foT Astoria, tlrnn subtract from it 
40m. for Humboldt bay, lh. lGm. for Port Orford, and 9m. for Neeah harbor. 

For Steilacoom and Scmiabmoo bay, compute first the time for Port Townshend, and add 
to it 57m. for Steilacoom and lh. for Semiahmoo. The approximation will be only a rough one 
for Steilacoom. 

For the heights, Tables VI, YII, and IX for San Diego can be used without change for 
San Pedro, Cnyler's harbor, and San Luis Obispo. These tables for San Francisco are also 
applicable to Monterey, South Farallone, and Bodega. For Mare Island acld 1. 2 foot, for Benicia, 
0.9 foot, and for Ravenswood, 2. 7 feet to the quantities for San Francisco. 

For Humboldt bay, Port Orford, and Neeah harbor, the tables for Astoria may he used, 
subtracting 1.7 foot for Humboldt bay, and 1.0 foot for Port Orford. For Neeah harbor the 
tables will give approximate resultf; without change. 

For Semiahmoo bay, add one foot to the quantities in the tables for Port Townshend. For 
Steilacoom, a rough approximation may be obtained by adding 4. 6 feet tc them. 

For the coast of Florida, compute the times of high or low water for Key Wel='t, and subtract 
lh. 7m. for Indian key, and add 26m. for Tortugas and U. 51m. for Egmont key, 3h. 45m. for 
Cedar Keys, and 4h. Sm. for St. Mark's. For the heights, add half a foot for Indian ke.\·, aml 
use the tables without change for Tortugas and Egmont key. For Cedar Keys and St. :Mark's 
the results could not be obtained with much accuracy in this way; special tables will be pre· 
pared for those places. 
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TABLE IV.-KEY WEST. 

SOCJ'I'U DECLIN.-\.TJON,-DAY13 FROM. KOON's- OREA.TEST DECLl:SATION. 

Refore - After-

4 2 2 3 4 

---·---- ---------- ___ , ___ --- ----------.---,--- ---·-

h.m. 

0 00 

a 30 

l 00 

1 30 

2 00 

2 30 

3 00 

3 30 

4 00 

4 30 
5 00 

5 30 

6 00 

6 30 

7 00 

7 30 

8 0-0 

8 30 

9 00 

9 30 

10 00 

JO 30 

11 00 

11 30 

!!' z 

h.m. 
9 40 

9 33 

9 26 

9 20 

9 J3 

9 08 

9 04 

9 00 

9 oo 
9 03 

9 09 

9 17 

9 29 

9 40 

9 56 
JO 07 

10 13 

10 l4 

10 13 

10 JO 

10 06 

10 03 

9 5;) 

9 47 

h.m. 

!l 30 

g 23 

9 16 

9 10 

9 03 

8 58 

8 54 

8 50 

8 50 

8 53 

8 59 

9 07 

9 19 

9 30 

9 46 

9 57 

10 03 

10 04 

10 03 

10 00 

9 56 
g 53 

9 4:i 

9 37 

h.m. 

H lH 

9 11 

9 04 

8 58 

8 51 

8 46 

B 42 

B 38 

8 38 

8 41 

8 47 

8 55 

9 07 

9 JB 

9 34 

9 45 

9 [11 

9 5~ 

9 51 

9 48 

9 44 

9 41 

g :i:--t 

9 25 

h.m. 

9 Oi 

9 00 

8 53 

8 47 

8 4U 

8 3.5 

8 31 

8 27 

8 30 

8 36 

8 44 

8 56 

9 07 

9 23 

9 34 

9 40 

9 41 

g 40 

9 37 

g 33 I 

9 30 
9 22 

9 14 

h. m. 
9 01 

8 54 

8 47 

8 41 

8 :J4 

8 29 

e 25 
8 21 

R 21 

8 24 

8 30 
8 38 

8 5l' 
9 01 

9 17 

9 28 

9 34 

9 33 

9 ;14 

9 31 

9 27 

9 24 

9 16 

9 08 

h..m. 
8 4U 

8 42 

8 :J5 

8 29 

8 2-2 

8 17 

8 13 
8 09 

8 09 

8 12 

8 18 
8 26 

8 38 

8 49 

9 05 

9 16 

9 22 
9 23 

9 2'2 

9 19 

9 J5 

9 12 

9 04 

8 56 

h.m. 

8 44 
8 37 

8 30 

8 24 

8 17 

s rn 
8 08 

8 04 
8 04 

R 07 

8 13 
8 21 

8 33 

8 44 

9 00 

9 ll 

9 17 
9 18 

9 17 

9 14 

9 10 
g 07 

R 59 

8 51 

h..m. h m. 

8 40 8 40 
8 ::13 8 ::J~ 

800 826 

820 820 

8 13 I IS VI 

8 08 8 08 

804 804 

800 800 

~ 00 8 00 

s o3 e 03 

809 809 

8 17 8 17 

829 829 

8 40 B 40 

856 856 

9 O'i' 9 07 

9 13 9 J3 

914 914 

9 13 9 l3 

9 10 9 JO 

906 ' 906 

9 O:J 9 O:J 

855 855 

8 47 8 47 

TABLE Y.-KEY WEST. 

h.m. 

B 46 

8 39 

8 3;:! 

8 2<i 

8 19 

8 14 

8 10 

8 C6 

8 116 

8 09 

9 15 
8 9~~ 

8 35 

8 46 

9 00 
9 13 

9 19 
9 20 

9 19 

9 16 

9 l2 

9 09 

9 01 

B 53 

h.m 
BM 

8 47 

8 40 

8 J4 

8 27 

8 2-2 

8 18 

8 14 
8 14 

8 17 

e 23 

8 31 

B 43 

8 54 

9 10 

9 2L 

9 27 

9 28 
9 27 

9 24 

9 20 

9 17 

9 09 

9 Ol 

NORTH D£CLINA'l'ION.-DA.l'S Ji'ROK MOON'S GREATEST DECLlNA.TION. 

h.m. 

9 OG 

8 59 

8 52 

8 46 

8 39 

8 34 

8 30 

8 26 

8 26 

8 29 1 

B~ 

8 43 

8 .115. 

9 06 

9 22 
9 33 

9 39 
9 40 

9 39 

9 35 

9 3-2 

9 29 
y 21 

9 13 

h.m. 
9 16 
9 09 

9 02 

8 56 

8 4U 

8 44 

8 40 

8 36 
8 36 
8 ;19 

8 45 

8 53 

9 05 

9 16 

9 <1-2 

9 43 

9 49 

9 50 

9 49 

9 46 

9 42 

9 39 

9 :JI 

9 23 

6 

h.m. 
9 27 
9 20 
8 13 

9 07 

9 00 

8 55 

8 5l 

8 47 

8 47 

8 50 

8 56 

9 04 

9 16 

9 27 

9 43 

9 54 
10 OQ 

10 01 
10 00 

9 57 

9 53 ' 
9 50 

9 42 

9 34 

7 

h.m. 
9 37 

9 :m 
9 23 

9 17 
9 10 

9 05 

9 01 

8 57 

8 57 

9 00 

9 06 

9 11 

9 26 

9 37 
9 53 

10 04 

10 00 

10 ll 
JO JO 

10 07 

10 03 

10 00 

9 52 

9 44 

~ ·~ Before- I ii After-

c ~ -----~~-----
_ § - : 7 I 6 5 4 I 3 I 2 1 I 0 I 1 II 2 I 3 I 4 I 5 I 6 I 7 
E-< ' ' I ' I --,--,--------,--------------1----1--
" m. ': A.m. h.m. k.m. h.m. h.m. h.m. I h.m. I h.m. I h.m. h m. h.m. 

1 
h.m I h.m. I h m. I h.m. 

0 0 ' 9 29 II 9 :JI) I y 13 9 53 JO 06 JO 16 ' JO ;ioi ' 10 ~ 10 22 I JO 18 JO 06 I 9 56 9 43 I 9 34 / 9 27 
0 30 9 22 I 9 29 9 36 9 46 9 59 )() 09 ' 10 J5 I JO 15 10 15 I JO II 9 59 I 9 ,9 9 :Jti ' y 27 • 9 20 

1 0 9 15 ' 9 22 9 29 9 39 9 52 10 (JI! 10 08 I 10 OB 10 08 110 04 9 52 ' 9 42 9 29 9 20 9 13 

1 30 9 oD ' 9 1s 9 ro 9 33 9 46 9 56 lO 0-2 I Jo 02 10 m , 9 58 9 46 I 9 36 9 2a 9 J4 9 01 

2 0 9 o~ 9 oY g I6 9 26 9 39 9 49 9 55 I y 5!> 9 55 ' 9 s1 9 39 I 9 29 9 I6 9 07 9 oo 

2 30 B 57 9 114 g 11 9 21 9 34 9 44 9 50 i 9 50 9 50 I 9 46 y 34 I 9 24 9 ll 9 0-2 8 55 

:i 0 B 53 9 00 9 07 9 17 9 30 9 40 9 46 i 9 46 9 46 i 9 42 9 30 I 9 20 9 07 8 58 8 51 

3 30 8 49 8 56 9 03 9 13 9 26 9 36 9 42 j 9 42 g 42 I 9 38 9 26 
1 

9 J6 9 03 8 54 s 47 

4 o 8 49 8 :i6 9 03 9 13 9 26 9 36 9 42 9 42 Y 42 9 38 9 26 9 16 9 03 B 54 8 47 

4 30 B 52 8 59 9 06 9 16 9 29 9 39 9 45 9 45 9 45 9 41 9 39 9 29 9 06 8 57 B 50 

5 0 s ss 9 os g 12 9 22 9 35 9 45 9 51 9 s1 9 5I 9 47 9 35 1 9 25 9 J2 9 o3 e 56 

5 30 9 00 9 13 9 20 9 30 9 43 9 53 9 59 9 59 Y 59 I 9 55 9 43 i 9 33 9 20 9 II 9 04 

6 0 9 16 9 25 9 32 9 42 9 5.5 JO 05 JO I l to 11 IV II 10 07 9 55 I' 9 4.'i 9 32 9 23 9 16 
6 :JO 9 29 9 J6 9 4:< 9 S:l 10 06 10 16 JO 2-~ JO 2-2 10 22 10 18 10 Oll 9 56 9 41 9 34 9 27 

7 O 9 45 9 52 9 59 IO 09 10 22 10 32 10 38 10 38 10 38 JO 34 10 22 ', JO 12 9 59 9 50 9 43 

7 30 9 56 10 U3 IO 10 10 20 10 33 JO 43 I9 49 IO 49 JU 49 10 45 10 ;,,1 110 2:l IO 10 JO 01 9 54 

8 o 10 0-J JO 00 10 16 IO 26 IO 39 10 49 JO 55 10 55 JO 55 I 10 51 10 39 , 10 29 10 16 JO 07 IO 00 

l:l 30 JO 03 10 10 10 17 10 27 JO 40 10 50 10 56 JO 56 10 56 i 10 52 10 4-0 ; JO 30 JO 17 10 08 JO OI 

9 0 10 02 10 09 10 16 10 26 JO 39 IO 49 : 10 5S 10 55 JO 55 1-0 51 10 39 i lO 29 10 16 10 07 JO 00 

9 30 9 59 10 06 IO 13 10 23 10 :J6 10 46 IO 52 10 52 10 52 10 4B 10 36 \ JO 26 10 13 10 04 9 5 

10 0 9 55 IO 0-2 10 09 10 19 10 32 IO 42 10 48 JO 48 10 48 IO 44 10 32 I 10 22 10 09 10 00 9 53 

10 :JO 9 52 9 59 JO 06 10 16 JO fill lU 3'J 10 45 JO 45 10 45 10 41 10 29 i 10 J9 JO V6 9 57 9 50 

ll o 9 44 9 51 9 58 10 08 10 21 10 31 IO 37 10 37 10 37 10 33 10 21 JO ll 9 !>8 g 41J 9 42 

11 30 9 36 9 43 9 50 10 fiO 10 13 10 ~3 IO 29 10 29 10 29 10 2.5 10 J:l JO 03 9 50 9 41 9 34 
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TABLE IY .--SA!\ DIEGO. 

SOC:TH DF.CT.1NATWN.-DAY.0: FROM .MOON'S C:Rf~ATEST DEr.LINAT!OX. 

Before- After-

7 6 5 2 i 0 3 6 
i 

---------,--- --------1--- ----------1--- ---
h.m. 

1 

k.m. i h.m. h.m.; h.m. h.m. h.m. I h.m. h.m. h.Yn. h m. ! h.m. h.m. A.m. h.m. 
0 0 9 25 

h.m. 
u 40 

9 30 

9 23 

9 J6 

9 9 

9 

9 .5~ 10 -3 10 1£! 10 20 : IO 2.._S 10 ::19 10 2<J I 10 Q..) lO 10 10 l(J JO 0 I 9 47 !) 30 

!::! 42 ' H 5;~ 10 2 lfl 1(1 10 l.'°1 lO 1~ JO 19110 lfi 10 H I 10 Cl 9 ;'"}fl 
1 

!J 21 9 20 0 30 9 15 

I 0 9 8 9 35 D 4-6 9 J.) 10 3 10 8 IO 12 10 12 IO 8 10 2 9 ;J:J g 4~l 9 30 9 13 

I 30 9 l 9 ~8 9 39 9 48 9 56 10 1 LO 5 10 5 lU 1 9 5.."I Y 4£J g 36 1l 2:3 g 6 

2 0 8 54 9 ~\ 9 32 9 41 9 49 9 54 9 5R 9 ,';8 9 :;4 9 48 9 39 9 29 9 lfi ~ 59 

2 30 8 49 

3 0 8 48 9 3 

9 3 
9 

~ 
1

I.6
5 

',I o 27 9 36 o 44 9 49 fl 5::1 o 53 g 19 9 4~J g :14 u 24 g 11 e r.4 

~ 9 26 9 35 9 43 9 48 9 ;)"2 9 52 9 48 I 9 42 9 ;J.3 fl 2;'1 Y 10 ~· ,·,3 

3 30 8 48 9 15 : 9 26 9 35 9 43 ! 9 45 9 52 9 .)2 g 48 9 42 : 9 ~j:J 9 23 g l 0 2 J:J 

40 8.;2 9 IO I g 30 v ::m I 9 -1i 9 52 9 56 9 56 g 52 9 46 u 3-;- g 27 9 14 ?:" Ji 

4:m 856 9 lJ 

9 3~ 

y 52 

JO JO 

JO 27 

JO 33 

JO 35 

10 37 

lO 39 

JO 3:J 

JU 25 

}ti ]j 

JO B 

JO 0 

9 5I 

9 2.:l 9 34 9 4:l 9 51 9 56 10 0 JD 0 9 5G 9 50 9 41 9 31 9 18 9 I 

5 0 9 15 9 42 9 5J 10 2 JO 10 IO I5 IO J9 10 19 10 15 JO 9 10 0 9 f>O 9 :r. 9 20 

.S30 937 10 4 10 15 10 :!4 10 3:! 10 :~7 IO 41 10 41 10 3i 10 ;n 10 22 10 12 9 ."f9 P 42 

6 0 9 5;1 JO 22 10 33 10 42 lO 50 10 55 10 5g 10 59 10 5j 10 49 10 40 10 30 10 17 10 0 

6 30 IO I2 JO 39 JO 50 JO 59 I 11 lJ 12 10 l6 10 lG l! I2 11 6 JU o7 JU 47 10 31 10 17 

7 0 10 18 10 4~ 10 56 1 11 5 ! 11 J:i ll 18 11 ~~ 11 2:2 l1 JS 11 12 I 11 3 ' HJ .>3 10 40 IO 23 

7 30 IO 20 10 47 i 10 58 r 11 11 1:; , 11 20 Jl 24 11 21 11 20 11 J4 11 5 rn 55 JO 12 Io:),; 
10 4D I 11 o 

1 
11 9 ' 11 11 

1 
11 ~J 11 !lG 11 26 11 2-2 11 rn ' 11 rn :, ... 7 10 44 10 27 8 0 1 IO 22 

8 30 I IO 24 10 5I i 11 2 j 11 11 11 I9 11 24 JI 28 11 28 ll 24 1l 18 11 IO ;;~l 10 4fi 10 2~ 
9 0 IO I8 JO 45 i 10 5£ j 11 s 11 I3 11 J8 ll si-2 ll 2'2 n 1s 11 12 ; 11 rn ,,3 10 40 · 10 23 

io :r;·) 10 4~: io 57 11 .5 11 io 11 11 ll 14 11 io 11 4 10 ~l5 10 45 10 3~ lo 15 11 :m 10 10 

IO 0 10 0 10 27 i 10 38 i JO 47' 10 55' II 0 JI 4 IJ 4 lJ 0 10 o4 r 10 45 ' 10 ;i.; 10 2,i 10 :; 

JO !l(l I IO 31 I IO 10 JO 48 l IO 53 IO 57 10 57 IO 53 JO 47 JO 31! : 10 :.!~ 10 I5 : !I 5S J030 !J53 

11 0 945 lo 12 I m 2.1 i 10 :i-2 ' 10 40 I IO 1s 10 49 10 49 10 ·15 Jo :m 10 30 10 20 10 7 ~' ;;o 

1130 936 Jo 3 : 10 14 I 10 2a , IO 31 l 10 x rn 40 Io 10 10 <6 IO 30 10 21 io 11 o 5& · 9 ~1 
I I 

c 
c 
E ·~ 
~ c 
c E 

TABLE V.-SAN nn::no. 

NOR'Ill DhCI,UilA1.TIO"·-D"-YS FROH MOOJi's GREA.T!C5T Df<:GLIMA.TION. 

Before- After~ 

Q.: ~ 1- -- I -

~'716 514f3i2 l 0 l 2i3 4 5 
-----,---1----------_________ , __ ----

h.m. h.m. h..m, ! h.tn. j h .. m. h.m.; A.m. h.m. h.m. h.m. k.m. h.m. k.m. /J..m. 
0 0 ti 30 9 16 ! U 4 I 8 53 8 44 H 36 8 31 8 27 ti 27 8 3l 8 :31 8 46 8 hfi 

0 30 9 2l 9 6 8 !i4 R 43 8 3·1 : 8 26 8 ~l 8 li ~ 17 8 21 I 8 :Ji 8 3() to\ 4() 

l 0 9 14 8 59 8 47 i 8 3(i 8 27 
1

! 8 19 8 14 t< 10 ti IO 8 14 fl; ~){_) B 29 B 3H ; 

1 30 g 7 8 52 8 40 ' 8 29 i 8 20 8 12 8 7 8 3 8 3 l 8 7 8 13 8 2'.! ti. 3-2 

2 0 9 O 8 45 8 3:1 ' 8 2-2 8 13 8 [> 8 0 , 7 [>() 7 56 8 0 8 G b 15 8 2:1 ; 

2 30 8 ss s 40 s ~E1 8 i1 e s o ; 55 1 .s1 ' 51 1 ss s s lo s 20 
3 0 8 54 8 39 8 27 8 J6 8 7 7 59 1 ,t).I 7 50 7 .5'J 7 54: 8 0 : 8 9 fl, 19 , 

3 30 8 54 8 39 8 27 8 16 8 7 7 59 7 54 7 50 i 7 50 7 54 8 0 8 9 ' 8 J9 : 

4 0 8 58 8 43 8 31 8 20 8 ll B 3 7 58 7 54 7 54 7 58 8 4 8 13 8 23 

4 30 9 2 e 47 s :xi ! R :24 ~ 15 s 1 s ~ i 7 58 7 as 8 2 8 8 17 1 s 2i ' 

5 0 9 21 9 0 8 M 8 43 8 34 8 26 8 m I B 17 8 17 ! 8 2l 8 2< 8 3'1 ' 8 4fi 
1 

& 30 9 43 !l 2s 9 rn 9 s s 56 s 4~ s 4:i s 39 s a~ 1 s 43 s 49 ~ 5" Y 8 

6 0 IO I 9 46 9 34 ' 9 23 , 9 J4 9 6 9 I 8 57 8 57 9 l 9 7 9 IO 9 :J6 
6 30 IO J8 JO 3 9 51 9 40 9 31 9 23 g 18 9 J.l 9 H 9 IS 9 24 9 33 9 4:l 

8 52 

13 45-

s 33 

8 3"1 

8 3~ 

B 36 

8 40 

8 59 

9 ~I 

9 56 

7 0 10 24 JO 9 !I .57 9 46 9 3< 9 29 9 24 9 20 9 20 9 24 9 3ll !I a9 9 49 : 10 2 

7 30 10 26 10 11 9 :;9 9 48 9 39 9 31 9 26 I 9 2'2 9 2~ 9 26 9 3~ , 9 41 9 5I 

8 0 10 28 10 I3 10 J 9 50 9 4I 9 33 9 28 9 24 9 24 9 28 9 34 Y 4:l 9 5:l i 

8 30 IO 30 JO 15 JO 3 ' 9 52 9 43 9 35 9 30 9 26 9 26 9 30 9 3l3 9 4;, 9 :;:; 

9 0 IO 24 JO 9 9 57 9 4G : 9 37 9 29 9 2J 9 20 9 2(1 9 24 9 30 9 3'J 9 19 

9 30 IO 16 JO I 9 49 9 38 : 9 29 9 21 !I I6 9 I2 9 12 9 16 9 \J"J 9 31 ll 41 

10 0 JO 6 9 SI 9 3!! 9 28 9 19 9 II 9 6 9 2 9 2 9 6 9 J2 9 21 9 31 

10 30 9 59 9 44 9 32 g 2I 9 12 9 4 8 51l 8 .55 b 55 B 59 9 5 9 14 9 24 

II 0 9 51 9 36 g 24 i 9 13 9 4 , 8 ffi 8 51 8 47 8 47 8 5J 8 Si 9 6 9 16 : 

II 30 9 42 9 '.!'/ 9 15 i 9 4 8 5" 1 8 47 8 42 : 8 38 e :JB 8 42 B Ji' 8 57 9 7 : 

10 4 

IO 

JO 

JO 

9 54 

9 44 

9 ~7 
9 :,tg 

9 2tJ 

9 2 

8 3;) 

8 50 

8 49 

8 4H 

B s:l 
F ;Ji 

9 15 
!:I :JS 

!J ;j(j 

JO l:< 
1'0 l!I 

10 :2l 

10 2a 

JO 25 

lU 19 

IO l I 

10 l 

9 51 

9 46 

9 37 
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TADLE IY.--SA.N FHA.NCF·ICO. 

SOUTH DE.C-LINATIO'.'i".-DAYS FROM MOO:!'f'~ GREATEST DECLINATION. 

Be Con'- After-

--------~---·---------------~-------~-----

' ' 
5 0 4 5 6 

------ ------------- ____ . ____ , ____ ; ______________ ; ___ , ___ ---
h. m. 
u 0 

0 30 

l 0 

1 30 

:1 0 

:2 ·ro 
:i 0 

3 30 

4 0 

4 30 
,'\ 0 

5 30 

6 0 

6 30 

7 0 

7 JO 

8 0 

8 30 

9 0 

!J :KJ 
J(l 0 

10 JO 

11 0 

IL 30 

§ 

s -~ 
~" 

h. m fl. m. h. m. 
11 4:J 11 59 12 E) 

1137 H~:J 1209 

11 31 11 47 12 03 

11 2.'1 I 11 41 11 57 

11 1!1 I 11 3., : 11 s1 

1114 IL30: 1146 

11 ll 11 27 11 43 

1111 1127 1143 

11 lfi 11 3'-2 

11 21 11 40 

113;1, 1149 

11 41 11 57 

11 49 12 05 

11 54 12 10 

12 01 12 1i 
)Q 07 I 1:2 23 

l:! ]2 12 28 I 

] l 48 i 

ll 5& i 
1'2 05 ! 
12 13 ; 

12 2l I 
1!2 Q6 I 

rn 3J I 
rn 39 ! 
12 44 I 

h. m. I 

12 33 I 

12 21 I 

12 21 ! 
12 ][J 

12 09 : 

12 04 

J2 01 

12 01 

12 06 

JD 11 

12 23 

12 31 

12 39 

12 41 

12 51 

12 57 

13 0-2 

El 15 12 31 12 47 ! 13 05 

12 14 12 30 ' 12 46 13 04 

12 12 12 28 12 44 13 02 

12 08 12 ~4 12 40 12 58 i 

Ii! W 12 18 l:J 34 12 521 
11 !)..) 12 11 12 27 12 45 i 
JI 4 7 12 03 ' hl 19 12 37 ! 

______ I 

h. m 
12 50 ' 

12 44 
12 3R I 

rn 32 

12 26 

J2 21 

12 18 

12 18 

12 23 

h, 
1:1 03 

12 57 

12 51 

12 45 

12 :;g 

12 :14 

12 :!I 

J2 31 

12 3fi 

12 31 12 44 

12 40 i 12 5.J 

w 18 ' 13 01 

J2 56 

J:J 01 

13 03 
13 14 

13 19 

13 ~ 

13 21 

13 19 

13 15 

13 09 

J3 02 

rn 54 

13 09 

13 14 

13 21 
13 g7 

13 32 

13 35 

13 3·1 

!3 32 

13 28 

13 :22 

l:l 15 

13 07 

'" 13 17 

13 11 

13 05 

12 59 

E! 5;1 

E! 48 

12 4:) 

l~ 45 

12 50 

]9 58 

]~ 07 

13 15 

13 23 

13 28 

13 35 

13 1l 

13 46 

13 19 

13 48 

13 46 

13 42 

13 36 

13 29 

13 21 

h. 
13 20 

13 14 

13 08 

13 02 

12 .'16 

12 51 

12 48 

12 48 

12 .53 

13 01 

13 10 

13 18 

13 25 

13 31 

13 38 

13 4-1 

13 49 

13 52 

13 57 

13 49 

13 45 
13 39 

13 32 

13 24 

h. m. 
13 HJ 

13 13 

13 07 

13 01 

)'.] .15 

12 50 

12 47 

12 47 
l2 ;5"l 

13 00 

13 09 

13 17 

13 25 

13 30 

13 :r; 
13 43 

13 48 

13 51 

13 50 

13 48 

13 44 

13 38 

l:J 31 

13 23 

TABLE V.-SA~ FHANCI8CO. 

h. 1n, 

IC! 14 

l:J OB 

1:< 02 

J2 56 

12 50 

12 45 

12 4':1 

12 42 

12 47 

12 55 

13 04 

13 J2 

13 20 

13 25 

13 32 

13 38 

13 43 

13 46 

13 45 
13 43 

13 39 

13 33 

13 2tl 

13 18 

h. m. 
13 07 

13 01 

12 5.) 

rn 40 

J2 43 

]~ 38 : 

12 :i;, 

l2 3.5 

12 40 

HJ 48 

12 57 

13 0.5 ' 
13 13 i 

J3 18 ! 
13 25 

h. m. I 
l2 57 I 

12 5L 

12 45 

12 3~ 

12 3;J 

i h. m.; 
12 45 I 

12 39 I 

12 a3 I 

]Q 271 

h. m, i 
12 3'2 

h. m. 
1'2 18 

12 26 ' 12 J2 
12 20 ' 12 06 

rn 14 rn oo 
12 21 J2 08 ; 11 54 
12 rn 12 03 : n 49 

12 13 i 12 00 : 11 46 

12 28 

12 25 I 
12 25 I 12 ts i 12 oo 11 46 

12 30 i 12 18 : 12 05 : 11 51 

12 38 ' J2 26 12 13 i 11 59 

12 47 12 35 ' 12 2'2 ' 12 08 

J2 55 ' 12 43 ' 12 30 ' 12 16 
13 03 I 12 51 : 12 38 ' 12 24 

J3 os rn 56 12 43 12 29 

13 15 13 03 ' 12 50 12 36 

13 31 13 21 13 09 

13 14 -

1

1 

13 17 

13 16 

13 14 

12 56 12 4'2 

13 36 13 26 

13 39 ' l:J 29 

13 38 13 28 

13 36 13 26 

13 32 13 22 13 10 

13 26 13 16 13 04 

13 Oi 12 47 

13 04 ' 12 50 

13 03 I 12 49 
13 01 i IQ 4i 

12 57 : 12 43 

12 51 12 37 

13 rn J3 09 12 57 12 44 , 12 :JO 

13 11 13 01 12 49 12 :J6 j 12 22 

~ORTH DECLIN'A.TlON,-DAYS FROM MOON'S GREATEST DECLINATION. 

Before- After--
e g 
~ I ' I ! ~ ___ 7_i __ u_: __ 5 ___ 4_1 __ 3 ___ 2 __ ' __ 1 __ : __ 0 _____ 1 __ 1 __ 2 __ f __ 3_ --4- --5- __ 6_1 __ 1_ 

h. m. h m h m. j h. m. h. m. //, m. h m. 1 h. m. h. 1n. h. m. h. m. h m. h. m h. m. h. m. 1 h-. m., 
0 0 12 27 12 11 i 11 5,, 11 37 11 20 11 07 10 53 I 10 50 JO 51 I 10 56 11 03 Ii 13 lL 2.5 lL 38 i 11 52 

o 30 J2 21 12 O!i i 11 49 11 31 II 14 11 Di 10 47 10 44 10 45 i 10 50 10 57 11 07 11 19 11 32 i 11 46 

1 0 12 15 1 J 59 111 43 11 25 11 08 10 55 10 41 10 38 10 39 I 10 44 JU 51 11 Ol 11 13 11 26 ' 11 4U 

I ;J() 12 09 ll 53 11 37 11 19 11 02 ' 10 49 10 ;J;; 10 3'2 10 33 ,1 10 :J8 10 45 10 55 11 07 11 20 11 34 

2 0 12 03 I I 47 I 11 31 11 13 10 56 ' JU 43 10 29 10 26 10 27 I 10 3'2 10 ;ig 10 4Y JI OJ 11 14 JI 28 

2 30 ll 58 ll 42 : 11 2f, 11 OS 10 51 , 10 38 10 24 10 21 10 22 j 10 27 JO 34 JO 44 10 56 11 09 11 23 

3 0 ll 55 JI 39 i JI 23 11 05 10 48 : JO 35 JO 21 10 le 10 IY i 10 24 Ill :n ](I 4! JO 5;J 11 06 ll 20 

3 30 11 5:-; J l 391 ll 2:1 11 05 10 48 ' 10 35 10 21 10 Je 10 19 i JO 24 10 31 10 41 10 53 11 06 11 00 

4 O J2 00 II 44 11 28 ll 10 lO 53 ! 10 40 10 26 10 23 10 24 10 29 JO 36 10 46 10 58 11 ll 11 2.'\ 

4 30 12 oe Ii 52 11 36 11 18 11 Dt JO 48 IO 34 JU 31 IO 32 10 37 JO 44 JO 54 IL U6 11 19 i.l 33 

5 0 12 17 12 0 t 11 45 ll 27 11 10 ; 10 57 10 43 10 40 10 41 10 46 JO S:J 11 03 ll 15 ll 28 11 42 

5 30 12 25 12 o<J 11 53 11 35 11 18 11 05 10 51 10 48 10 49 10 54 ll 01 11 ll 11 2:1 11 36 11 W 
60 123.1 l!Jl7 1201 1143 Jl26 !ll3 !059 1056 lll57 1102 ll09 1119 1131 1144 ll.5R 

6 30 12 :J8 12 22 12 06 11 48 11 31 11 18 11 U4 11 01 11 02 11 07 11 14 11 24 11 36 11 49 I~ m 

7 O 12 45 12 29 12 13 11 55 II 38 II 25 11 11 11 Oti 11 09 11 14 ll 21 ll 3J IL 43 11 56 12 10 

7 30 12 51 J2 35 J2 1~ 12 01 11 44 11 31 11 11 u 14 11 15 11 20 11 27 11 m 
1
1

1
1 ~= I' 12 02 12 16 

8 O 1256 1240 1224 1206 1149 II 36 11 2'2 11 19 11 20 IL 2.5 1132 1142 ~ J207 J2 21 

s 30 12 59 J2 43 12 27 12 09 II 52 11 39 IL 25 I! 2'J IL 23 11 28 11 35 11 4.5 11 57 12 10 12 24 

9 O 12 58 j 12 42 12 \!Ii 12 08 ll 51 l l 38 II 24 II 21 11 2'2 Ii 27 II 34 11 44 II 56 ' 12 U9 12 23 

9 ;lO 12 56 12 40 12 24 12 06 11 49 11 a6 IJ 22 11 19 11 20 11 25 11 32 11 42 Ii 54 12 U7 12 21 

lll o 12 52 12 :J6 l2 211 12 02 11 45 ll 32 11 18 11 15 II 16 II 21 IL 28 11 38 11 ro 12 03 12 17 

10 30 12 46 12 30 12 H 11 56 11 39 ' 11 26 11 12 , 11 09 11 10 IL 15 11 2-~ 11 3'i 11 44 11 57 12 11 

11 O 12 39 J!! 93 12 07 11 49 11 3~ 11 19 11 05 i 11 02 1 11 O:J II U8 ll 15 ll 25 11 37 11 50 12 C4 

l l 311 12 31 !!! 15 Ji .59 11 41 11 24 II 11 10 57 1 10 54 JO 5.5 11 U0 11 {)7 ll 17 11 29 11 4~ 11 ~6 
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TABLE TY.-ASTOinA. 

SOUTH DECLrNA.TION.--DAYt; FR0'1 MOON;S GREATF.RT IlECLIS"J.TlOS. 

B\:furc-

6 4 3 3 7 
--- ___ , _______ , _______ , _____ ------- ____ , ____ ------------- -------

h. m. 
0 0 
0 30 

1 0 
1 30 

2 0 

2 30 

3 0 

3 30 

4 0 
4 30 

5 0 

5 30 

6 0 
6 30 

7 0 

7 30 

8 0 

8 30 

9 0 
9 30 

IO o 
10 30 

11 0 

11 30 

~ 
E ~ i 
'o 

h. m. ii 

12 42 
12 3) ' 

12 29 

rn 23 

12 15 

12 9 
12 3 
11 58 

11 57 

rn o 
12 8 

12 15 

12 25 

12 36 

12 45 

12 55 
13 3 

13 8 

13 10 

l:l 91 
13 a 

rn 591· 
12 5J 

rn 46 I 

h. 'm., 
12 55 ' 

12 49 

12 42 

rn :J6 

12 28 

12 22 

12 16 

12 11 

12 10 

12 13 ' 
12 21 ) 

12 28 i 
12 38 i 
12 49 

12 58 

13 8 
13 16 

l:J 21 

13 2.1 

13 2-2 

13 IB 

13 12 

13 6 

12 59 

h. m.

1

1 

13 {j 

12 59 i 
12 521 
12 46 I 

' 12 :IB 

12 32 

12 26 

12 21 

12 20 

12 :23 

]~ 3J 

12 38 ' 
12 48 

12 5~ 

13 8 

13 18 

13 26 

13 31 

13 33 

13 32 

13 28 

13 22 

13 16 

13 g 

Ji.m. 
13 18 
13 12 

13 5 

ID 50 

12 51 

12 45 

12 39 

12 34 

12 ;J;j 

12 36 

1:1 44 

12 51 

l:J I 

13 12 

13 21 

13 31 

1:< 39 ! 
13 44 

13 46 

13 45 ' 

13 41 

13 35 

13 2ll 

13 22 

h. m. 
13 2.::l 

13 2:2 

13 15 

13 9 

J:l I 

12 55 

12 4g 

12 44 

12 43 

12 46 

12 54 

13 1 

13 11 
13 ~~ 

13 31 

13 41 

h. 
i:J 3~ 

13 3-2 

13 2;], 

13 rn 
13 JI 

13 a 
12 50 

12 54 

12 m 
12 f;6 

13 4 

13 II 

l:J 21 
]~ :12 
13 41 

13 51 

13 49 13 59 

13 51 14 

h. '»h 

13 41 

13 3.i 

13 2~ 

13 2"2 

13 14 
l:l ~ 

13 2 

l2 fii 

12 56 

12 59 

13 

13 14 

13 24 

13 :i;; 

) 13 44 

13 54 

14 2 

14 7 
13 [Xi 14 14 9 

13 55 14 5 i 14 8 

13 ::ii 14 I 14 4 
13 4f> 13 55 

1:1 39 13 49 

13 3·" I 13 42 
I 

13 58 

13 52 

13 4.1 

h. 
13 4.) 

1:~ 3!) 

13 ~! 

13 2G 

13 18 

13 12 

13 6 

13 

l~ 0 

13 3 
13 11 

13 18 

13 28 

13 ~9 

13 48 

13 58 

11 6 
14 11 

14 13 

14 l:l 

H 
14 
13 56 

13 49 

h. 
13 46 

13 40 

h. 111-, 

L1 44 

13 3tl 

13 30 1:~ :n 
13 2-7 l:J 25 

13 lY I 13 17 

13 13 

13 7 

J3 JI 

13 5 

13 5J 13 

13 1~ 5Y 

}3 4 I )3 ~ 

1:1 rn 
13 19 

13 29 

13 40 

1:1 49 

13 59 

11 

14 12 

14 14 

14 13 

14 9 

14 3 

13 57 

l:< 50 

13 JO 

13 J7 

1a 21 

13 38 

13 47 

13 '" 
1-1 
14 JO 

14 12 

14 11 
14 7 

14 1 
13 55 

1:1 48 

TABLE Y.-A~TORIA. 

h. m. 
1:i .in 
l:< ~.j 

]:J 27 

13 21 

13 13 

] ~~ 7 

13 l 

l~ 56 

12 58 

13 6 

13 13 

13 23 

1:1 31 

l:l 43 

13 53 

11 I 
14 

14 B 

14 
14 3 

13 Ji 

13 51 

13 44 

h. m. 
l:J ::l4 
]J 28 ' 

13 2-1 

]3 i;J 

13 7 

13 I ; 

12 55 . 

12 50 . 

1:2' 49 

12 52 

13 0 

13 i 

13 1' 
13 m~ 

13 3: 

13 47 
13 5:) 

14 0 

14 2 

l·l I 
13 ;jj 

J;j JI 

13 ·15 i 

13 38 

~OR'l'H Dl:C:LlNATHHi -DA.TS FRO.M. MOON~S GREATElolT DECLISATlON, 

Before- Aft-t>r-

h. m. h. ,-,,, 

1::1 ~4 1=-• 14 

1:i 1e, 13 s 
1:1 11 13 I 

l~l ;) 12 ;).) 

12 51 ]:..! ·11 

12 45 12 ~{:l 

12 40 J 12 3Ll 

12 3Y 12 gg 

12 42 [ 12 3'2 

12 50 ~ J~ 40 

12 51 I:! 47 

1:5 7 12 37 

13 18 13 E 

J:J 2-; 13 Ii 

l~i 37 13 27 

13 45 : 13 a:, 
i:1 50 13 40 

1~ 5-.! 13 42 

1351 1341 

1:1 4~· 13 3-, 

13 41 13 31 

1:1 a:; : 13 25 

IJ 2& 13 18 

15 !--
1:! 7 4i3\2i 0 12 3 4 5 G 

h. m. 
13 2 

12 [_;(j 

1::2 1Y 

12 43 

12 35 

12 29 

12 2'.l 

12 18 

12 17 

12 20 

12 28 

12 35 

12 45 

12 56 

13: 5 

13 l;'l. 

l:l 23 

13 28 

13 ;JO 

13 2'J 

13 25 

13 19 

13 13 

13 6 

8 I : I I ! ' ' • 

--- ----------:---:--- ,~: ----1--·- -------- J----:--- ------·--- ---
h. m. h. m. h. m h. m. i h. m.: 

1
: 

24
m.

1

1

1 

h. h. m. h. Ji.. JI h. m. h. m. 
1
h •. ,· m

1
,; h. nt. h. m. h. 

0 0 13 10 ' 12 57 12 47 ' 12 24 \ "" 12 14 12 ll 12 12 6 12 8 12 l'.l - c 1;2 2b : 12 38 l~ .')() 

o 30 13 4 . 12 51 12 41 12 28 ' 12 1s 12 s 12 s 1~ rn o 12 2 rn 6 12 12 12 22 12 3;; 12 44 

1 o i2 57 12 44 J2 34 1 12 ~1 i i2 11 I 12 i1 58 11 54 n 53 11 5.'> 11 59 rn 5 I~ 15 ! 12 2..!) rn 37 

l 30 12 51 12 3d 12 28 : 12 15 I 12 5 11 5.0 II 52 11 48 11 47 I J1 49 11 5.1 l l 59 . 12 9 I 12 19 12 31 

2 0 12 43 I 12 :JO 12 20 12 7 : 11 57 11 47 11 44 11 4-0 11 ;19 11 11 11 45 11 51 12 1 12 11 12 2.1 

2 30 12 37 12 24 12 14 12 l II 51 11 41 11 38 JI 34 11 33 ll 3:> ll 39 11 45 JI 55 12 5 12 17 

3 0 12 :n 12 18 12 8 11 55 11 45 11 3fi 11 32 II 28 Jl 27 Jl 29 11 J:J II 39 11 49 11 5~1 12 ll 

3 30 12 !l6 12 13 12 3 i 11 50 11 4-0 11 30 II 27 11 23 11 2'2 Jl 24 II 2'3 II a4 11 H l l 54 12 6 

4 O 122.5 ', 1212 12 2. 1149 11 39 11 '29 11 26 JI 2'2 Ii 21 II 2~ ll 2"i ll 33 1143 ll ;,;1 12 

4 ;JO 12 28 12 15 12 5 Jl 52 II 42 11 32 II 29 JI 25 11 24 II 26 II 30 11 36 JI 46 11 56 12 

5 O 12 36 i rn 23 12 13 12 U 11 50 11 40 11 37 II 33 11 32 11 34 11 38 11 44 11 54 12 4 ' 12 16 

5 30 12 43 : 12 :ID 12 '2U IQ I 11 57 11 47 ll 41 J1 40 11 :JC-J 11 41 11 15 11 51 1Q 1 l~ 11 l'Q 23 

6 o rn :;a I 12 40 i2 ao 12 11 12 7 11 :.1 11 54 Jl 50 11 49 11 51 11 .');, 12 1 12 ll 12 21 l~ 3:1 

6 30 13 4 ' 12 51 12 41 12 28 12 18 12 8 12 12 I 12 0 12 2 12 6 l~ 12 12 22 12 :Jo! 12 4.J 

7 o 13 1:J I 13 o 12 50 12 3;· 12 2-; 12 17 12 14 Hl 10 12 9 12 11 12 15 12 21 12 31 rn 11 12 53 

7 30 13 23 ' 13 JO 13 0 : 12 47 12 37 1. 12 27 12 24 I~ 20 12 19 12 21 12 Zi 12 31 12 41 l~ .ol l:l 3 

8 0 13 31 ! 13 18 13 8 , 12 55 12 45 12 35 12 32 12 28 12 27 12 29 12 :13 12 3'J 12 4S ' 12 5U 13 11 

s 30 13 36 : 1a 23 13 13 13 o 12 50 12 40 12 37 rn 33 12 32 12 34 12 38 m 44 12 s1 13 4 13 Hi 

9 o 13 38 ! 13 2.'l 13 15 13 2 12 a2 1:.! 42 12 39 12 a .. > 12 34 12 36 12 40 12 4l1 12 .1fi 1:_i 6 ; J~ Iti 

9 30 13 37 i 13 24 l3 14 : 13 l l:l 51 12 41 12 38 12 34 12 3:1 J2 :k) 12 39 12 45 12 .55 13 ]3 17 

10 o 13 33 ; 13 20 13 10 12 57 12 4-; 12 37 12 34 12 3G 12 29 rn 31 12 :is ' 12 41 rn 51 t:i 1:i 13 

JO 30 13 27 I 13 14 13 4 : 12 51 12 41 12 31 12 28 12 24 12 23 12 25 12 29 12 a;. 12 45 12 .>o : 13 

11 0 13 21 I 13 8 12 58 I 12 45 12 ;J,j 12 25 12 22 12 18 12 17 12 19 J:l 2:l 12 2~ l:l 311 12 49. 13 

11 30 13 14 I 13 1 rn s1 12 38 12 28 12 18 12 15 12 11 rn 10 12 1:1 rn rn 12 112 12 32 12 42 12 54 
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TAJ:LE IV.-f'ORT TOW::>;f'HEND. 

SOUTH DEULl!L~TION.-llAYM l"llOI\'l MOO~'o URE.A.TEST DECLINATION, 

"' c § 
Bc~rore- After-I 

:2 I . : ' 
.: 7 6 5 /: 4 J a 2 1 o 1 , 2 a 4 : 5 I 6 7 
E- · : i ' I 

~ ~ ·: ~· ~· :· ~- I : :~· ~· ~~ ~· ;'~ 1· ~: ;· ;~· ~- ~ ! :· ~i :·: :·: ~· ~ ~- ~- ,r~~ 
O ' 3 :J-2 3 8 2 38 J 40 1 W 1 0 13 I :JI 1 49 2 8 2 29 2 44 3 2 3 20 3 32 

l 30 J 26 3 2 2 3-:! 1 --1:1 t;l 0 .54 I 7 1 2.l I 43 2 2 2 2J 2 38 2 56 3 14 3 26 

2 0 3 21 2 57 2 27 1 38 8 0 40 I 2 I 20 1 38 1 57 2 18 2 33 2 51 3 9 3 21 

2 30 3 18 2 M 2 24 1 :l5 5 O 46 o 59 I 17 1 35 1 54 2 15 2 20 2 48 I 3 f 3 18 

:J 3 16 2 52 2 2'J J 33 0 44 0 57 I lo 1 33 1 52 2 13 2 28 2 46 3 3 16 

3 30 3 17 2 5:J 2 23 1 34 4 0 45 0 ~8 I 16 1 34 l 53 2 14 2 29 2 47 3 3 17 
4 2 21 2 ;,7 2 27 1 38 8 0 49 1 2 1 20 1 J8 1 57 2 18 2 ::IJ 2 51 3 21 

4 30 3 26 3 2 2 32 l 43 1 13 0 ;,4 l 7 l 2.J I 43 2 2 2 23 2 :l8 2 56 3 14 3 26 

5 o 3 32 3 8 2 :J8 1 49 l 19 I 0 1 13 I 31 I 49 2 B 2 29 2 44 3 2 3 20 :J 32 

fi 30 3 41 3 17 2 47 I 58 1 28 I 9 1 22 I 40 I 58 2 li 2 38 2 5J 3 11 3 29 3 41 

u O 3 52 3 28 2 58 2 9 I 39 I 20 1 33 I 51 2 9 2 28 2 49 3 4 3 22 3 40 3 52 

30 4 I 3 37 :J 7 2 18 I 4~ I 29 l 42 2 0 2 18 2 37 2 .58 3 13 3 ~l 3 49 4 I 

30 

8 u 
8 30 

9 -0 

9 30 

10 

10 30 

11 0 

11 30 

4 8 3 44 :J 14 2 25 I :>.\ I 36 I 49 2 7 2 2"' 2 4•1 3 5 3 20 3 :t8 3 56 4 8 

4 15 3 51 3 21 2 3-2 2 2 I 43 1 56 2 14 2 32 2 51 a 12 3 27 3 45 4 4 15 

4 ] 8 J 54 3 24 2 3.5 2 5 1 46 l 59 2 17 2 ;3;1 2 54 :i 15 ::J 30 :-1 48 4 4 18 

4 19 3 55 3 25 2 36 2 I 47 2 0 Q IS 2 36 2 5.5 3 16 3 31 3 49 4 4 19 

1 13 3 54 3 24 2 35 ! Q 5 I 46 1 59 2 17 2 35 2 54 3 15 3 30 3 48 4 4 18 

4 15 3 .51 3 21 2 32 2 2 I 43 1 56 2 14 2 3-2 2 51 3 I~ 3 27 3 45 4 4 15 

4 10 a 46 3 JC 2 27 1 57 l 38 l 5 ! ~ 9 2 27 ~ 46 3 7 3 2'3 3 40 !3 58 4 10 

4 6 3 42 :J 1'1 2 23 l 53 I :14 1 47 2 5 2 23 2 42 3 3 3 JR 3 :16 3 54 4 6 

4 0 3 :J6 3 6 2 17 1 47 1 28 1 41 I 59 2 17 2 36 2 57 3 12 3 30 3 4B 4 0 

3 5 t 3 :JO 3 U 2 11 1 41 1 2-2 1 35 1 53 2 : I 2 :JO 2 51 3 6 3 24 3 42 3 54 

TABLE Y.-PORT TOWNSHEND. 

NORTH DECLINATIO.N.-DAYS FROM MOON'S GREATEST DECLHiATION. 

Before- I Aftt:r-

1 __ 1_j __ s_1 __ s_i __ 4_l. __ a_l __ 2_ l_1_!_0 __ 1_j_2_f_3_/~-- _s_ -6-· _1_ 

h.m. h.m. i h.m. : h.m. ' h m. I h.m. 1 h..m. I h.m. h.m. k.m. 
1 

h.m. , h..m. h.m. h.m. I A.m. i I I : 1· I 1· I h. m. 
0 0 

0 30 

0 

I 30 

2 

:JO 

-0 

3 30 

0 

30 

5 0 

30 

0 

6 JO ! 

0 7 
7 3(} I 

8 0 

8 30 

9 0 

H :ID 

10 0 

10 :JO 

11 0 

II 30 

a 45 4 9 i 4 39 5 28 5 58 ! 6 17 6 4 I 5 46 5 2s 5 9 I 4 46 I 4 33 4 15 :i 57 ' 3 45 

~ ~~ ~ 5: I : = i ~ ~~ ~ :~ : l~ ! ~ ~: ! : 5 ~~ I ! 5: I ! ~ ' : : ! : ~ !~ : : 
a 26 :i so I 4 20 9 5 39 s 5s 5 4:. s 21 s i 4 50 I 4 29 4 14 3 56 :i 38 a 20 

3 2l 3 15 I 4 15 5 4 5 34 5 SJ 5 40 5 22 5 I 4 45 I 4 24 4 9 :J 51 3 33 3 21 

~ :~ ~ :~ i : :~ : 5~ : :~ ~ : ~ ~ : ~~ ~ 59 II ! :~ I : ~~ : : : : : : ! :: 
3 l 7 3 41 4 11 0 5 30 5 49 5 36 5 I 8 .5 0 4 41 4 20 4 5 3 47 :l 29 i 3 17 

3 21 3 45 4 15 5 4 5 34 5 5:J 5 40 5 22 .5 4 1 4 45 ! 4 24 4 9 3 51 3 33 3 21 

3 26 :1 50 4 20 5 9 5 39 6 58 5 45 5 27 5 9 I 4 50 I 4 29 4 14 3 56 3 38 3 26 

3 3~ 

:J 4i 

3 52 

4 1 

4 B 

4 I~ 

4 18 

4 19 

4 18 

4 15 

4 IO 

4 6 

4 0 
3 54 

4 5 
4 f6 

4 39 

4 42 

4 43 

4 4:! 

4 39 

4 3t 

4 ::IO 
4 24 

4 18 

4 26 

4 3.5 

4 46 

4M 

.'\ g 

5 12 

5 13 

5 12 

5 9 
5 4 

5 0 
4 54 

4 48 

5 24 

5 44 

5 51 

5 ,'\8 

tl 2 
6 l 

5 58 

5 53 

5 49 

5 43 

5 37 

5 45 

5 54 
6 5 
6 14 
6 21 

6 28 

6 31 

6 :Ji! 
6 31 

6 28 

6 2:1 

6 19 

6 13 

6 7 

6 4 
0 13 

6 24 

6 33 

6 40 

6 47 

6 50 
6 51 

6 50 
6 47 

6 4~ 

fi :JS 

6 32 
6 26 

5 51 

6 0 
6 II 

6 20 

6 27 

6 34 

6 37 

6 38 
6 37 

6 34 
6 29 

6 25 

6 19 

6 13 

5 33 

~ 42 

5 53 

6 2 
6 9 

6 16 

6 19 

6 20 
6 19 

6 16 

6 11 

6 7 
6 1 
5 55 

s 15 . 4 56 I 1 :is 
524 551444 

5 16 .1 4 55 
5 25 5 4 

532 511 

5 35 

5 44 

5 51 

5 58 

6 1 
tl 2 

6 1 

.s 58 

5 53 

5 49 

5 43 
5 3; 

5 3<J 

I 5 42 

5 43 

5 42 

5 39 

5 :J4 

5 30 

5 24 

5 18 

5 18 

5 21 

5 2l 

5 21 

s rn 
5- ]~ 

5 9 
5 3 
4 57 

4 20 

4 29 
4 40 

~ 49 

4 56 
5 3 

5 6 
5 
5 fi 

5 3 

4 58 

4 54 

4 48 

4 42 

4 2 

4 ll 

4 l!'J 

4 31 

4 4~ 

4 48 

4 49 

4 48 

4 -4~ 

4 40 

4 36 

4 30 

4 24 

3 44 
;J 53 

4 4 

4 13 

4 27 

4 30 

4 31 
4 30 

4 27 

4 22 
4 18 

4 12 

4 6 

3 ~2 

3 41 

3 52 

4 1 

4 15 

4 18 

4 19 

! 4 18 

4 15 

4 JO 

4 6 
4 0 
3 54 
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If we disregard the daily inequality, the column headed San FranciRc-o in Tah1e II "·ould 
give us, as in the examples on the Atlantic coast, the means of determi11ing the time of hig:h 
water. 

Example V.-Required the time of high ·water at Korth Beach, Sau Fr:rnci,.;co, Cal., ou the 
7th of FeLruary, 1853. 

1st. The time of the moon's transit at Greenwich, from the X autica1 Almanac, is 11h. 
41m.; the longitude of Sa.11 Francisco Sh. 10m., requiring a correction of 1Gm. to thr' time of 
transit for San Francisco, which is thus found to be Uh. 57m. 

2d. The moon's declination is south, and at the time of transit al1out two days after the 
greatest. Entering Table IV, we find 12h. (or Oh.) of transit, tho nearest number to llh. 57m. 
which the table gives ; and following the line horizontally, until we come to two days after the 
greatest declination, we find 1311. 14m. 

To 117'. 57m., time of transit of the moon, Fel•ruarr 7, San Francisco, add 137t. 14111., from 
column Oh., transit, and two days after greatest declination ; the sum, 25h. l lm., or lh. l lm., 
February 8, is the time of high water, corresponding to the transit which we took of February 7. 
If we desire the tide of Pebruary 7 we must go back to the moou' 8 transit of the 6th. The 
example was purposely assumed to show this case. 

1 lh. Olm., time of transit February G, 1853. 
13 31 number for 1 lh. transit, and one day from greatest declination. 

Sum 24 32 time of high water Oh. 32m. a. m. February 7. 

The 71£ight qf higli water.-The heigl1t of high water is obtained in a similar manner by the 
use of Table YI and Table YII, entering these in the same way with the time of transit and 
days from the greatest declination. Table YI i8 for south decliuation, and Table VII for north. 

TABLE VI.-KEY WEST. 

-~ 
§ EOUTB DECLINA.TION.-Il'AY"S J"ltoM: MOON'S GREATEST DECLI~A.TION, 

E,..:; 

~ ·! i,------~----B_e_.ro_re_-____________ _i --~--------A-ft-er_-_-____ _ 

_ e::_s ____ 1 __ , __ 6 ____ 5 __ j __ 4_ 2 ; 2 I 1 I o ; 1 2 2 , 4 l s 6 i 1 

Hour. 
0 

I 
2 
3 
4 

5 
6 
7 
8 

9 
10 

11 

Feet. 
1.5 

1.5 
l.5 

1 4 
l.3 

1.2 

1.1 

1.1 
1.2 

l.J 
1.4 

1.5 

Feet. 
1.6 

1.6 
1.6 
1.5 
1.4 

1.3 

1.2 

1.2 
1.3 

1.4 
1 5 

1.6 

15 

Fe,.t, 
1.8 

1.8 

1.8 

1. 7 

1.6 

1.5 

1.4 
1 4 

1.5 

1.6 
1.7 

1.8 

Feet. 
1.9 

1.9 
1.9 
1 8 

1.7 
1.6 
1.5 
1.5 
1.6 
1.7 

1.8 
1.9 

~1~1 Feet. \ Feet. Feet. . Feet. ; Feet. ' Feet. : Feet. • Feet. ! Feet. 

11 ' 11 1 1 i 11:1 n , 11 1 l · 1 ~ n 1:~ 1 n 
::~ ::~ !:~ I ::~ ::~ ::~ ~:~ ::~ ~.: ::~ \I !:: 
1.6 1.6 1.6 1.6 1.6 I .6 1.6 1.5 1.4 I 3 1.1 

1.6 1.6 l.G 1.6 1.6 1.6 l.6 l.5 1.4 1.3 I.I 
J.7 

1.8 
1.9 

2.0 

1.7 

1.8 
1.9 

2.0 

1. 7 

1.8 

1 9 

2.0 

1.7 
1.8 
1.9 

2.0 

1.7 

l.8 

1.9 
2.0 

I. 7 

1.8 

1.9 
2.0 

1.6 
1. 7 

1.8 
1,9 

1.5 
1.0 
1. 7 

1.8 

l.4 

1.5 

1.6 

1.7 

1.2 

1.3 
I .4 

1.5 
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Ho1tr. 
0 

c 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Feet. 
l. 7 

I. 7 

1. 7 

l.6 

1.5 

1.4 

l.3 
l.3 

1.4 

1.5 

1.6 

l.i 

REPORT OF THE SUPERI~TENDENT OF 

TABLE VII.-KEY WEST. 

NOP.TH DECLINATION,-D.AY8 FROM MOON'S GREATEST D~CLINA.TION, 

Before- After-

!----------------~-
5 4 5 6 

---- , ___ --- -- - ---·- ----------------- ------ ---/----.·---

Fat. 
1.6 

1.6 

1.6 

1.5 
1.4 I 

1.3 

I 2 
1.2 I 

1.:; 

l.4 

1.5 

1.6 ! 

Feet Feet. 
1.4 l .J 

)_4 1 1.J 
1.4 1.3 

1.3 1.2 

1.2 1.1 

].! 1.0 

1.0 0.9 
i.O 0,9 

I.I 1.0 

1.2 1.1 

1.3 l .~ 

1.4 1.3 

Feet. 
J.\! 
1 >) 

L2 
l I 

1,0 

0.9 

0.B 

0. 8 

0,9 

1,0 

I.I 

1.2 I 

Feet. 
1,1 

1.1 

1.1 

1.0 

0,9 

0,8 

0,7 

0,7 

0,8 

0.9 

1.0 

I.I 

Feet. 
I,() 

1.0 

1.0 

0,9 

0,8 

0 ,7 

0.6 

0.6 

o. 7 

0.8 

0.9 

1.0 

:Feet. 
1.0 

1.0 

1 0 

0.9 
0.8 

0. 7 

0.6 
0,6 
0. 7 

0, 8 

0.9 

1.0 i 

Feet. 
1.1 
l.l 

I. I 
1.0 I 

0,9 

0.8 

0.7 
0,7 

0,8 

0.9 

1.0 

I.I 

TABLE VI.-SAN DIEGO. 

Feet. 
1.1 

I.I 

1.1 

1.0 

0.9 

0.8 

0.7 

0.7 
0.8 

0.9 

1.0 

1.1 

Feet. Feet. 
l .2 1.3 

1,2 1.3 

1.2 1.3 

I.I 1. 2 

1.0 1.1 

0 .9 1. 0 

0,8 I 0.9 

0,8 0.9 

0 .9 1. 0 

1,0 1.l 

I.I 1.2 

1.2 I. 3 

SOUTll Dl!CLINATl()N,-l>..!.YE!I FROll MO-OJS'S GREA.Tl<:i!T DliLCLlNJ..'l'ION. 

Feet. 
1.4 

l.4 

1.4 

J.3 
1.2 

I.I 

1.0 

1.0 

I.I 

1.2 

I 3 

1.4 

Feet. 
1.6 

1.6 

l.6 

1.5 
1,4 

1,3 

1.2 

1.2 

l.:J 

1,4 

1.5 

l.G 

1~eet. 

l.6 
1.8 
1.8 

1. 7 
1.6 
l,5 

1,4 

1,4 

1,5 

1,6 

I. 7 

1.8 

s ...; 
: I 1 

' Before- , 1

1 
I ' 

1 

Alfter- I 
~ 11 1 015 4 a12i1

1

o
1

1)2 3 4 i; 6 1 _,_,_, ____ ,_, __ 1-1--1---
Rour, Feet . . : Jt'ect. ' Feet. Feet. .Peet. :F'eet. I Feet. I .Feet. :Peet. ) Feet. ' Feet. Feet. :b~eet. Feet. Feet. 

0 4.7 i L'\ 1 4.3 4.2 4,l 4.1 i 4.1 I 4.1 4.2 4.3 4.5 4.8 3.1 5,5 5.8 

l 4.6 4,4 i 4.2 4.1 4.0 4,0 4 0 I 4,U 4.1 4.2 4.4 4,7 I 5.0 5.4 6.7 

2 4.4 4 2 , 4.0 3.9 3,8 3.8 3.8 ,

1 

3.8 3.9 4.0 4.2 4.5 ! 4.S 5.2 li.5 

R 

9 

10 
ll 

J!' 

" g • 
s -~ 
co = § 

4.1 3,9 3. 7 3.6 3,5 3.5 3.5 3.5 3.6 3. 7 3,9 4.2 4.5 4.9 5,2 

3.8 3,6 3.4 3.3 3 2 3,2 3.2 3.2 3.3 3.4 3.6 3,9 4.2 4.6 4.9 

3.6 3.4 3.2 3.1 3,0 3,0 3.0 3.0 3.1 3.2 3.4 3.7 4.0 4.4 4,7 

3.6 3,4 3.2 3.l 3,0 3.0 3.0 3 0 3.l 3.2 3.4 3.7 4.0 4.4 4.7 

3.7 3,5 3.3 3,2 3,1 3.1 3.1 3,1 3.2 3.3 J.5 3.8 4.1 4.5 4.8 

3 8 3.6 3 4 3,3 3.2 3,2 3.2 3.2 3.3 3.4 3.6 3.9 4.2 4.6 4.9 

4.4 4 2 4.0 3.9 3,8 3.B ;i.s 3.6 3.9 4,0 4.2 4.5 4.8 5.2 5.5 

4.7 i 4.5 4.3 4.2 4.1 I 4.l 4.1 4,} 4,2 4,3 4,5 4.8 5.l 5,5 5.8 

4.8 4.6 4.4 4.3 4.2 4.2 4.2 4.2 4.3 4,4 4.6 4.ll 5.2 5,6 6.11 

TABLE VII.-SAN DIEGO. 

?i()RTH DECLlSATlQN,-DJ.VfJ FR.OH H.O<lN'S GB.BA.TEST lJECLlNJ..'IION. 

----------,-B_e_fo~r_e,--. .1 After-

_f.._s ____ 7_1 __ 6_ 1 __ 5 ___ 4_\_3 __ i, __ 2 __ i __ 1 __ \ __ 0 __ ' __ 1 __ [ __ 2 __ 1 __ 3_\ __ 4_\ __ s_f __ 6_ 

Feet. I Feet. ) Feet. .Feet. Feet. , Fed. I Feet. Feet. , Feet. Hour. 
(I 

l 

2 
3 

4 

5 

6 
7 

8 

~ 

IO 

11 

Feet, 
5.7 

5.6 

5.4 

5.1 

4.8 
1 

~~~ II 6.4 

5.7 
5.8 

Feet. I 

~~: 1', 

5.6 

5.3 ! 
5.{) 

4.8 i 
4.8 

4.9 

5.o I 
i>.6 

5.9 I' 
6.0 

Fed. 
6.1 
6.0 

5.8 
5.5 
5.2 
5,0 

5.0 

5.l 

5.2 

5.8 

6.1 

6.2 

. J?eet, .Feet. 
6,2 i 6.3 

6.1 i 6 2 
5.9 I 6.o 

5.6 II 5.7 II 

5.3 5.4 

5 l ' 5,21 

ll II ll 1 6.2 6.3 

6,3 6.4 

6.3 6.3 I 6.3 6.2 6.1 5.9 5.6 5.3 4.9 

::~ ::~ \, ::~ !:~ ~:~ II ::: ::: ::~ :·: 

li.7 5.7 5,7 :>.6 li.5 :>.3 5.0 4.7 4.3 

5.4 5.4 I 5.4 5.3 li.2 : 5 o 4.7 4.4 4.0 

i; ;~ II ~jl I ll ;[ i ll jj j:~ ~-! 
6.3 6.3 6,3 6.2 6.1 5.9 5.6 5.3 4.9 

6.4 6.4 6.4 6.a a.2 I 6.o 6.7 6.4 s.o 
I 

Feet . 
4.6 

4.5 
4,3 

4.0 

3,7 
3,6 

3.5 
3.6 
3.7 
4,3 

4.6 
1.7 
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TABLE VI.-SA~ FRANCISCO. 

SOOTH PECLl:NA.TlON.-DAYS FROM MOON'S GRl!:.1..TEST D£CLlNATION. 

Bt:fure- After-

~ __ 1_\ __ s_J __ 5_: __ 4_\ a i ~ 1 __ o __ -- 1 --i--2 --~--3 ,_ 4 -: ~--== 
Ho~r. F=~~· i F=~~· i F:~· I F=~~· II F=~~ I Fe:.~ Fe:t.3 Fe='.~ Fe:t~ I Fe:t.5 F=~~· F:e~ i F~~~· F~~~ }':~·~· 

l ~:~ I 4 6 ,I 4.4 4.2 4.2 II 4.1 4.2 4.2 4.3 ! 4.4 4.6 4 7 i 4.9 5.2 5.4 
2 I 4.5 4.a 4.1 

11 

4.1 4.o 4.1 4.1 4 2 i 4.3 4.5 1.6 i 4.e 5.1 o.3 

3 4.5 I 4.4 I 4.2 4.0 4.0 I 3.9 4.0 4.0 4.1 I 4.:? 4.4 4,5 1.; 5.0 5.2 

: :: I :: 1 : : I ;: I: ~:! I ~:: ::: ~:: ~:~ : ~:: !:~ I :.; ~:~ ::~ ::: 

~ !:~ II ::~ i ::~ ;:~ ' ~:~ i ~:: ~:~ ~:: :.~ :!i ~:~ ::~ I : : :.: ::: ~:~ 
9 4.5- 4.4 I 4.9 1' 4.0 4,0 3.9 I 4.0 4.0 4.1 4.S! 4.4 4.5 4.'i 5.0 5.2 

10 4.7 4.6 : 4.4 ! 4.2 i 4.2 ~ 4.1 I 4.2 4.2 4.3 I 4.4 4.f; 4.7 4.9 5.2 5.4 

u 4.8 4.7 . 4.5 4.3 , 4.3 I, 4.2 4.3 4.a 4.4 11 4.5 4.7 4.8 o.o 5.:i 5.5 
I j \ 

TABLE VU.-SAK FRANCISCO. 
--------------- ---- -· 

NORTH DECLINA..TlON.-DA.YS FR-OM Mno:s's GREATl!'.ST DECLINATION. 

Refore- After-

7 2 0 2 3 4 5 6 
I ' ' I , ------------ ___ , ___ , ____ ----1--------.----1---'------ ------

Hour. Fei!/. F1!et. 
0 5.4 5.5 

l 5.3 5.4 

2 5.2 5.3 
3 5.1 5.2 
4 4.9 5.0 

5 4.7 4.8 

6 4.7 4.8 

4.8 4.9 

8 5.0 5.1 

9 5.1 5.2 
10 5.3: 5.4 
11 5.4 5.5 

Feet. 
5.7 
5.6 

5.5 

5.4 
5_g 

.5.0 

5.0 

5.1 
5.3 

5.4 
5.6 

5.7 

Feet. Fut. 
5.9 5.£1 
5.8 5. 8 

5. 7 5.7 

5.6 5.6 

5.4 5.4 

5.2 5.:l 

5.2 5.2 
5.3 5.3 

5.5 5.5 

5.6 5.6 

5.8 5.8 

5.9 5.9 

J:?ed. 

6.0 

5.9 

5.8 

5.7 

5.5 

5.:> 
5.3 

5 .4 
5.f:i 

5.7 

5 9 

6.0 

Feet. .Feet. Feet. Feet. 
5,9 5.9 5.8 5.7 

5.~ ! 5.8 5.; 5.6 

5.i 5_7 5.6 5.5 

5.6 5.6 5.5 5.4 

5.4 5.4 5 3 5.~ 

5.2 .5.2 5. l 5.0 

5,:l !J.2 5.l 5.0 

5.3 !i 3 5.Q 5.1 

5.5 5.:J 5.4 I 5.3 

5.6 f>.6 i 5.5 5.4 

5.~ 5.f3 5.7 5.6 

5,9 ! 5.Q 5.8 5.7 

TABLE VI -ASTORIA.. 

Feet. Feet. J.'eet. J!'eet. FEet. 
5.5 5.4 5.2 4 .9 4. 7 
5.4 5.:l 5. I 4.8 4.6 

5.3 5.2 [>.0 4.7 4.5 

5.~ 5.1 4.~ 4.6 4.4 

5.0 4.9 4.7 4.; 4.2 

4.S 4.7 4.fi 4.'2 4.0 

4.8 4.7 4.[I 4.:l 4.0 

4.9 4.g 4.6 4.3 4.1 

5.1 5.U 4,ri. 4.S 4.:l 

5.2 5.1 4.!) 1 4.6 1.4 

5.4 5.3 5. 1 4.b 4.6 

5.5 5.4 ;:J,2 4.9 i 4.7 

;!' g SOU1 H DECLINATION.-DAY8 FROM MOON'S GREATE!!!T DECLINATION 

.: -~ Before- I' I Afler- -------

~~ 7 I 6 I 5 I 4 3 2 I 1 0 I 1 : 2 3 I 4 " 6 ! 7 ___ , ___ --------,--- --- -------- ---- -----------------------
Hour. 

0 

l 

2 
3 
4 

5 
6 
7 

8 

9 
10 

11 

Feet. 
8.0 

8.0 

7.8 

7.5 
7 .1 

6 7 
6 5 
6.7 

7.0 
7.5 

7.9 

8.1 

Feet. 
8.!l 

8.2 

8.1 
7.8 
7,4 

7.0 
6 8 
7,0 

7.3 

7,8 

8.2 

8.4 

Feet. 
8.4 
8.4 

8.2 

7.9 
7.5 

7.2 

7.0 

7.1 
7.5 

8.0 
8.4 
8.6 

Feet. 
8.5 

8.5 

8.4 
B.l 
7.7 

7.3 
7.1 
7.2 
7.6 
8.1 

8.5 
B.7 

Feet. 
8.6 

8.6 

8.4 

8.1 

7.7 

7.3 
7.1 
7.3 
7.6 

8.1 

845 

8.7 

Fett. 
8.6 

8.6 

8.4 

8.1 

7 .7 

7.3 
7.1 

7 .3 
7 .6 

8.1 
t'.~ 

8.7 

Feet. 
B.6 

8.6 

B.4 

B.l 
7. 7 

7.3 
7.1 
7.3 

7.6 

6.1 

8.5 
B.7 

Feet. 
8.6 

8.6 

8.4 

8.1 
7 .7 

7.3 
'7 .1 
7 .3 

7.6 
B. l 

8,5 

8.7 

Fett. 
8.5 
8.5 

8.3 
s.o 
7.6 

7.2 

7.0 
7.2 

7.5 

8.0 

8.4 

~.6 

Feet. 
8.4 

6.4 

8.2 

7.9 

7.5 

7.1 

6.9 
7.1 

7.4 

7.9 
~.3 

8.5 

Feet. 
8.3 

8.2 

8.1 
7 .8 

7.4 

7.0 

6.8 
7.U 

7.3 
7.~ 

8.2 

8.4 

Fut. 
8.1 

8.1 

7.~ 

7.6 
7 2 

6.8 
6.6 
6.8 

7.1 

7.8 

8.0 

8.2 

Feet. 

7. 7 

7.5 
7.2 
6.8 

G.5 

6.3 
6.4 

6.8 

7.:J 

i. i 

7.!J 

Feet. 
i .4 

7 .4 

7.2 
6.9 
6.5 

6.1 
,lj,[; 

fi.I 

6.4 
6 .~I 

7.3 
7,5 

Feet. 
7.0 

7.0 

6.1 

5.7 

5.5 

5. 7 
6.0 

6.5 

6.~ 

7 .1 
__ _:_ _____ _.c_ __ _.:. _ _.:. __ _,_ ___ _:_ __ _.:. ___ _.:. _____ _c_ _________ ~--·--- --·-----
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TABLE '.'"II.-ASTOTIIA. 

"· 
§ NORTB DECLlSATlON.-DAV$ FROM MOON'S GREATEST DECLLN.ATlON. 

0 

E -~ 

¢ g i _____ _ 
Ilerore- After-

~ \_7_ --6-1-J-' _·_1_,_a_, __ 2 __ j __ 1 ____ o __ l __ i __ l __ 2 ____ 3 __ 1_! __ s_\_6_1 __ 7_ 
Hour. I Feet, Feet. Feet Feet. .Peet, 

1

1 Feet FP.et. Feet. I Feet. Feet. Fcflt. Feet. ; Feet. j Feet. I Feet. 
0 I 7.4 • I I 6.9 I 6.8 6ci 6 8 6.8 6.8 6.9 7.0 7.1 7.:J ! 7.b I BU 8.4 
1 7.4 7.1 6.9 6.8 6 D I 6.8 6.8 6.8 ' 6.9 7.0 7.1 7.3 i 7.6 I 8.0 I 8.4 

2 I ~.: i :·: ::: :.: :.~ I :·: :-~ ::~ ::: ::: ::: ~:~ . ~-~ Ii ~:: I ~:~ 
4 , n.s 6.2 6 1 5.9 5.9 I s 9 5.9 5.9 6.o 6.1 6.2 6.4 6.1 1.1 1.s 
5 6.1 5.9 5.7 5.6 5.5 i 5.5 5.6 5.6 5.7 5,7 5.9 6.0 6.'l l 6.7 7.1 

5.9 5.7 5.5 5.4 ~ .. :i
5

· 

1

1 5.3 55 .~ 5.4 5.5 5.5 5.7 5.9 6.2 1 6.5 6.9 

6.1 5.8 5.6 5.5 ~ 5.5 ~ 5.5 5.6 5.7 5.8 6.0 6.3 6.7 7.1 

6.4 6.~ 6.o 5.9 5.8 s.8 5.B 5.8 5.9 6.o 6.2 6.3 6.7 •1.0 7.4 

9 

10 
11 

6.9 

7.:J 

7.5 

6.7 

7.1 

7.2 

6 .5 
6.9 

7.1 

6.4 

6 8 
7.0 

6.:J 

6.7 

6.9 

6.3 

6.7 

6.9 

6 3 

6.7 

6.9 

6.4 

6.8 

6.9 

6.4 

6 .9 

7.0 

T.\BLE YI.-POHT TO,YKSHEi"ll. 

6.5 

6.9 

7.1 

6.7 

7.0 
7 ,2 

i I NORTH DECLINATION.-DAYS FROO! MOON'S GREATEST DECLINATION. 

E .!! ,- ______ ] _____ I ________ -------

6.8 

7.2 

7.4 

7.2 

7.6 
7.8 

7 .5 

7 .9 
8.1 

7.9 

6.3 
8.5 

~ ~ I-~---------- llefore- I j Alter-

~ '16151413 2 / 1 I 0 i I 1213:41516 7 

-----------·--------·------------------1----
Hour. : .Fett. Feet. 

1 

.Feet. : Pe-et. i Feet. Fe.et. ! Feet. I' Fed. I Fert. i .Peet. I' Feet. I Feet. I Feet.

1

1 Peet. .Peet. 
u I 6.6 6.3 5.9 6.1 6.4 6.9 7.2 7.4 I 7.5 7.5 7.5 7.5 7.6 7.7 7.9 

I 6.7 6 4 6.0 6.2 6.5 7.0 7.3 I 7.5 I 7.6 7.6 7.6 7.6 7.7 7 8 8.0 

~ ~:~ :.~ ~:~ ::~ ::; ::: ~:~ I ~:~ I ~:: ~:~ I ~:~ ~:~ ~:: I ~:: ~-: 
~ ~-~ I ~:~ ~:~ !.~ ::~ ~:; ::: I ::~ i ::: :.: I ::: !:: ::~ I ~:~ ~:= 
~ ::: ::~ ~:~ ~:: ~:: ~:~ ~:~ ~:~ ~:~ ~:~ 1· ~:~ ~:~ ~:~ . ~:: ~:~ 
8 5.5 6 ~ 5.8 6.0 6.3 6.8 7 l 7.3 7.4 7.4 7.4 7.4 7.5 7.6 7.8 

9 6.5 6.2 5.b 6.0 6.3 6 8 7.1 7.3 7.4 7.4 I 7.4 7.4 7.5 7.5 7.6 
10 6.6 6.3 ii.Y 6.1 6.4 6 9 7.2 7.4 7.5 7 5 

1

, 7.5 7.5 7.6 7 7 7.9 
ll 6.5 6.3 5.!l 6.1 6.1 6.9 7.2 7.4 7.5 7.5 I 7.5 7.5 7.6 7.7 7.9 

0 
0 

TABLE YII.-POltT TOWNSHEND. 

SOVTU DECLINA.TION--DAYS FROM MOON'S OREA.TEST l'ECI,JNATION. 

s ' 
c.... -~ Before-- I AfLcr-: ~ 
~ !._r_· _! __ 6_\ __ , ___ 4 ___ 3_' __ 2 ____ 1 __ 1 __ 0__ 1 __ 2 __ l __ a_[ __ 4_\ __ s_1 __ s_j __ 1_ 

I 1 I I t ' J 

Hour, Fee.f., i Feet. Fed. Feet, f'eet. Feet. Fl'.et. I PEet. Feet. Feet, 1 Feet. I Feet. Feet. l!~e~t. Jr.,eet. 
0 7.6 I 7.9 8 3 8.1 •. 8 7.3 7.0 I 6 8 6.7 6.7 6.7 I 6.7 6.6 6.5 6.3 

: ~:: i ~-: ::~ ;:~ ~:: ~:~ ::~ I' ::: ::: :~~ :·: II' ::: ::: ' ::~ ::: 

4 7.0 i 7.3 7.7 7_;, 7.2 6,7 6 4 6.2 6.1 6.1 5.1 6.1 6.0 5.9 5.7 

5 6.9 II 7.2 i 7.6 7.4 7.l 6.6 6.3 6.1 6.0 6.0 :I 6.0 I 6.0 5 9 '1 5.8 5.6 
& 1.1 1.4 1.8 1.6 1.:i 6.8 6.5 6.3 s 2 6.2 s.2 I 6.2 6.1 6.o 5.a : ;:.~ I ~:~ :· ~ ;:~ ~:~ ;:~ :.: ::~ ::: ::: I ::: I : : ::: I :.: ::! 

1: ~:: i ~:~ ::: ::~ ~:~ ~: ~:: 6.8 I ::~ ::~ ::~ I ::~ !:! 1' ::~ ::~ 
lJ 7.6 I 7.9 8.3 8.1 7.8 7.3 7.0 i 6.8 6.7 6.7 6.7 i 6.7 6.£ 6.5 6.3 

--------------· 
NoTE .. -To use these tahl~ with a chan on whkh the ~oundings an~ referred to mt:an low '''arnr, subtract 1 2 foot from the numbers in the tables 

from it'a11 DiegH w A:sturia, 1.7 foot for Nee-ah 11.arbor, 2.3 for Port '".I'owushend, and 2.7 f.or ~emiabmoo a.nd Steilacoom. 
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Example VL-In Example V, to obtain the height of tide on Fehnrnry 7, the declination 
being south, we enter Table VI for San Francisco, with Oh. of transit, and two days after 
greatest declination, and find that the tide will be 4. 5 feet a hove the mean of the lowe,;t low 
waters, or that 4. 5 feet are to be added to the i;:oundings of a chart reduced to the mea11 of the 
lowest low watern of each day. If the soundings of the chart are giYen for mean low water, 
then 1. 2 feet ought to be subtracted from the Tables YI and YII; thus, in this example, it 
would be 3.3 feet. 

The approximate time of the successive low and high waters of the day 'Yill be found hy 
adding the nnmhern in Table VIII to the time of the first high water already determined. The 
table gives the numbers for the different days from the greatest declination. 

Tahles conttu:ni11.g rwmhers to he arldul to tlw time ef high wafrr fou11rlfrmn Tabla IY and r, to obtain the 
successive liigli and lou; waters. 

TABLE YilI.-KEY WEST. 

I 
SOUTH DECLIN.4.TION. 

---,------1--~~~-

NORTH BECLISATION. 

Lmv water. High watPr. I Lovt' l~:ater. Low water. I Hi~l1 water. Low wat-er. 

l 

I i .1 

(Large.) (Small.) I (Small.) (Small.) ! (Large.) I (Large.) 

----1-----1------ -----11-----, , ______ -----

1 

h. rn. 
5 22 

5 42 

6 05 

6 24 

6 39 

7 U!! 

7 Ia 
7 18 

7 12 

6 57 

G 39 

6 15 

.5 57 
5 32 

5 13 

h. m. 

12 10 

12 31 

12 55 

13 17 

13 ~8 

13 52 

14 01 

14 1-0 

14 10 

13 58 

13 41 

13 18 

12 59 

12 36 

12 J6 

k. m. 
17 38 
17 40 

17 41 

17 44 

17 39 

17 40 

17 39 

17 42 

17 48 

17 51 

17 53 

Ji 53 

17 53 
17 54 

17 53 

k. m. 
5 36 

5 18 

4 58 

4 35 

4 II 

3 50 

3 311 

3 37 

3 44 

3 57 

4 21 

4 43 

5 09 

5 26 

5 40 

I 

I 
I 
I 
I 
I 
i 
i 

i 
! 
! 

TABLE YIJI.-SAN lllEClO. 

RODTH DEC LIN.A '!'ION, 

h. m. 
12 33 
12 18 

12 03 

11 44 

11 18 

10 58 

10 46 

10 46 

10 46 

JU 54 

lJ 19 

11 38 

12 03 
12 22 

12 36 

h. m. 
17 46 

17 50 

17 56 

17 59 

17 58 

17 ,")8 

17 56 

17 59 

l'i 52 

l'i 47 

17 48 

17 45 

17 44 

17 46 

17 46 

: l ~ 
4 t ~ 
! I .. 
l J 
0 

1 l 

~ l 
4 f " 
~ 1 ~ 
7 J 

l_----::T=l==O-N-. ---- H 
Lo(:,Vtnwalall.e)r. ~fJi(•L~awrg"e'.~),:--ii-L<(>LWa"rg'~t-c)r~ Low WatPr. I Hi:rh water. J,ow watr--r. .!:;: ~ 

c:: .... (Large.) I (Small.) {.:=;1:1al1.) l t 
-----·------------------------~----- ------~------

h. tn. 
5 44 

5 18 

5 00 

4 47 

4 34 

4 24 

4 17 

4 12 

4 14 
4 24 

4 3B 

5 DI 

5 25 

5 49 

6 18 

h. m, 
12 28 

11 58 

11 34 

11 12 

10 54 

10 38 

10 28 

10 20 

IO 20 

JO 28 

10 40 
10 58 

11 18 

11 44 

12 18 

h. 
18 44 

18 40 

18 34 

18 25 

18 20 

18 I4 

18 11 

)8 08 

18 06 

18 04 

rn 02 

17 57 

17 53 

17 55 

IS 00 

h. 
16. 

6 42 

00 

J:I 

7 26 

36 

7 43 

7 48 

7 46 

7 36 

7 22 

6 59 

6 35 

6 11 

5 42 

h~ m. 
rn 16 

12 46 

13 JO 
13 3'2 

13 50 

14 06 

14 16 

14 24 

14 24 

14 lfi 

14 04 

13 46 
13 26 

13 00 

12 26 

h. 
18 00 

18 04 

18 10 

18 19 

18 24 

18 30 
18 ;13 

18 36 

18 38 

18 40 

18 42 

18 47 

18 5l 

18 4~ 

18 4-J 

7 1 

: I -
4 ~ ~ 
31' ~ 
2 

1 J 
0 

1 l 

: I . 
p 

51 < 
6 

7 J 
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TABLE VIII.-SAN FRANCISCO. 

SOUTR DECLISA.TION. NOR'l'H DECLJ:PiATION. 

Low wnter. 
(Small.) 

High water. 
(Large.) 

Lo\v water. 
(Large.) 

Low water. ! High water. Low water. 
(Large.) (Small.) (Small.) 

----- ----- -----.----- 1---- - -

I 

h. 

.'i 58 

5 35 

.'i 14 

4 55 

4 37 

4 21 

4 12 

4 12 

4 17 

4 27 

4 41 

56 

5 14 

5 .36 

5 !!7 

h. ni. 

]3 14 

12 42 
12 10 

11 34 

11 00 

10 34 

JO llfi 

1-0 OU 
10 0-2 

JO 12 

JO 26 

IO 46 

11 10 

11 36 

12 04 

h. 

18 58 

18 48 

18 38 

18 21 

HI 05 

17 52 
17 36 

17 30 

17 27 

17 27 

Ji 27 

17 32 

17 38 

17 42 

17 49 

I 
I 
I 

h. m. 

5 44 

06 
28 

47 

05 

18 
;lO 

30 
25 

15 

01 

46 

6 28 

Ofi 

45 

TABLE VTII.-ASTORIA. 

h. m. 

11 46 

12 18 

12 50 

13 26 

H 00 

14 26 

14 54 
15 00 

l1 58 

14 48 

14 34 

14 14 

13 50 

13 24 

12 56 

i.. 
17 44 

17 54 

18 04 

18 21 

18 37 

18 50 

19 06 

19 12 
19 15 

19 1.5 

19 15 

19 10 

19 04 

19 00 

18 5:3 

SOUTH DECLINATIO:N. --1 _____ N_C>~R-Tl_l_D_R_C_L_!N_'"_T_l_O_J<_. ____ • __ --~--.i-j 
Low water. 

(i;mall) 

h. 

6 38 

6 14 

5 55 

5 :J4 

5 20 

5 09 
5 05 

5 03 

5 05 

5 ll 

5 18 
5 :l2 

5 50 

6 11 

6 35 

High water. 
(LHrge.) 

Ii.. 

12 59 

12 33 

12 13 

JI 47 

11 27 
11 07 

11 01 

10 :;a 
10 51 

JO 55 

11 03 
11 15 

11 35 

11 55 
12 19 

Low '\vater. 
(Large.) 

,,_ 
19 17 

19 15 

19 14 

19 09 

19 03 

18 54 

IH 52 

JS 46 
18 42 

18 40 

18 41 
18 39 

18 41 

JB 40 

18 40 

Low water. 
(Large.) 

I I ~ .g 

(8malJ.) ~ ~ 

Cl °" 

I Hi•h water. ,

1

, Low water. ~ ~ 

---~- 11-~---·-----

h.. m. 
6 18 
6 42 

7 01 

7 22 

7 36 
7 47 

7 51 

7 :;3 

7 61 

7 45 

7 38 
7 1!4 
7 06 

6 45 

6 21 

h. 

12 03 

12 29 

1!I 49 

13 15 

13 35 

13 55 

14 01 

14 09 

H ll 
14 07 

13 59 

13 47 

13 27 

13 07 
12 43 

h. 

18 4l 
18 43 

18 44 

18 49 

18 55 

J9 04 
19 06 

19 12 

19 16 

19 18 

19 17 
19 19 
19 17 

19 18 

19 18 

--------~-------------------~ 



 

THE UNITED STATES COAST SURVEY. 

TABLE VIII.-PORT TOWNSHEND. 
---~~---

·----·-0-UT_'_' -DE_C_U_N_.AT_I_O_N. ___ ----·-·o~RT_l_I D-E-C-Ll_N_J.T_I_O•_·. __ _ 

: Low water. Ill_gh water. Low wat('r. J.,ow water. High Willer. ! Lo\v water. 

I ---- ----- ---- ----- ---------- ---- -----
h. m. 

6 05 

6 38 

18 

8 13 

8 36 

8 43 

8 12 

7 40 
7 18 

59 

38 

6 24 
6 IO 

5 59 

5 42 

h. 

12 26 
13 14 

14 14 

15 5:1 

16 52 

17 30 

17 04 

16 28 

15 52 
15 14 

14 32 

14 02 

13 26 

12 50 

12 26 

h.. m.. 

18 05 

18 20 

18 40 

rn 23 

20 00 

20 31 

2fl 36 

2(1 32 

20 18 
19 59 

19 38 

19 22 
w 00 

18 35 

18 28 

h. m. 

5 311 

4 26 
3 31 

3 08 

:l 01 

3 3i 

4 04 

4 26 
4 45 

" 06 
5 20 

5 34 

5 45 

6 02 

h., m. 
rn oo 
11 38 

lU 33 

9 OU 

8 uu 
7 2-2 

4~ 

8 24 

~ o~ 

~ 38 

lO 20 

JO 50 

11 26 

12 02 

12 26 

h. m. 
18 JI 

18 16 

17 5t3 

17 13 

16 36 

16 U.5 

16 00 

16 04 

16 15 
16 3; 

Hi 58 

17 14 

li 36 

18 01 

l~ OB 

7 1 

: I ~ 
i ~ \ ~ 

I J 
0 

1 1 

~ I 
' .: 

4 ~ ~ ;r 

119 

The days from the greatest declination are written in the first and last columns of the table. 
The second, third, and fourth columns refer to south declination, and fifth, sixth, and seventh 
to north, and the reverse for Key West. The second column gives the number which is to be 
added, according to the declination, to the time of high water, olitained by means of Tables IV 
and V, to give the next low water, wbich is the small low water, b, of diagram I. The third 
contains the numbers to be added to the same to give the second or large high water, c, of dia
gram I. The fourth, the numbers to be added to the same to give the second or largo low 
water, d, of diagram I. The succeeding columns give the numbers to be used in the same 
way for north declination to obtain the low water, b, (large,) of diagram II; the high water, c, 
(small,) and the low water, d, (small,) of the same diagram. The rise and fall of the same 
successive tides may be obtained by inspection from Table IX, in which the first column at the 
side contains the time of transit, and the successive columns the numbers corresponding to that 
time and to the number of days from greatest declination. 'fhe arrangement of this taLle is 
like that already given. 

1'he numbers for the small ebb tide, ab, of diagram I, or c d, of diagram II, are first given; 
then those for small low and large high waters, b c, of diagram I, and de, of diagram II; next, 
the large ebb tide, c d, of diagram I, or ab, of diagram II; and lastly, from the large low water 
to the small high water, d e, of diagram I, or b c, of diagram II. 
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T.A.DLE IX.-KEY WEST. 

I
' 

-~ SMALL EBil TlDE. SMAJ,J, I.OW TO LARGE HIGil WA.TER. 

§ Days from moon's greatest decllrmtoon. ,, Days from moon's greatest declination. -~ 
§ g 

~ 1j ~ j~;·~~' _j_~ i_o_I ~-; L' ~·;·-' ~~ : ' [_'_ ~:•;~, I~ J_o_ ~ _'._]~=-- ~!_'_ j 
' I ' I I Ft.' ' Ft.' I I I I H. Ft' Ft 

1 

Ft. Ft,' Ft I Ft:! Fl Ft. i Ft. Ft.• Ft: Ft.
1 

Fe. Ft.: Ft.! Ft Fl Ft., Ft. Ft.
1 

Ft. .F'l. Ft.: Ft. Ft Ft Ft.: Ft H. 
0 I l.6i 1.4 1.1: l.C, O.~I 0, 1'. 0,7' O."i 0.7 o.ei 0.9: 1.1 J.2 l.5 1.8: 1.4 1.4 1.5' l.61l.6i1.7 l.7l 1 7 1.7 1.611.7 1.7 1.6 l.f>1 1.4 0 

1 ! l.6i t.4' 1.1. l.OI o.e o.71 o.7: o.7 i o.7 o.e! o.9j 1.1 i.2 1.5 l.s; I.4 1.4 1.5 t.6
1

1.6, t.7 L<i 1.7 l.<i 1.6! 1.71· J.7 1.6 1.5] 1.4 1 

2 ! 1.611:1
1

1.tj 1.0
1 

o.s, o.7, o:;i o.7 o.7 o.~i o.9
1 

1.1 i.2 J.5 1.s1 I.4 1.4 1.5 J.6l l.6
1 

1.1 I.7! 1.7 1.1

1

11.611.1 1.7 1.6 l.5i 1.4 2 
3 i l.511.3 l.o

1 

o.9
1 

0.11 o.6
1 

o.6
1 

o.6: o.6 o .• 
1 

o.e
1 

1.0 i.1 t.4' J.7' J.3 J.3 J.4 J.5· Ls: I 6 1.6] I.6 J.6 1.5, 1.6. 1.;; 1.5 J.411.3 3 

1 j t.a11.1
1 

o.s 0.1; o.s
1 

o.4: 0.4
1 

o.4 · o.4 o.5' o 6. o.~· o.9 t.~: 1.si 1.1 1.1 r.2 1 3: r.:i. 1.4 J.4! 1.4 t.4 1.al 1.4! 1.4 1.3 1.2j i.1 4 

5: I. I! 0.91 0.6, o.r.. o.:i, 0.2: O 2; 0.2 0.2, 0.3 0.4! 0.6 0.7 1.0 t.:Ji o 91 ll.9 1.0 I.II I.Ii l.2 l.2

1

! 1.2 1.21 1.111.21 l.Q LI 1.0/ l.9 5 
6, 1.0: 0.8; 0.5 0 4 0.2

1 

0.1, 0.1
1 

O.I D. l' 0.2: 0.3' 0.5 0.6 0.9 1.2! 0.8: 0.E 0.9 l.Oi 1.01 I.I I.I 1.1 LI l.Oi 1.1

1

1 1.1 1.0 0.9, U.8 ll 

7: LOI ~-8i o 5
1 

o.4, 0.2; 0.11 0.11 0.1 0.11 0.2: o.3· o.s· o.6 o.9. 1.2· o.e! o.e o.9 1.0: i.oj I.I, 1.11 I.I I.I 1.0
1

I.1_1.1 t.o o.9f o.~ 7 

s j 1.110.910 6] 0.5! 0.3: 0.2: 0.2: 0.2 0.2: 0 3: o.4' 0.6' 0.7 1.0 1.:il O.!J O.Y 1.0 l lj l.l! LQ: l.2i 1.2 u I.II I 2i 1.2 1.1 I.Di 0.9 8 

9 i 1.:i! 1.1
1 

o.e; o.7 0 .. 01 o.4; o.4i o.4 ! o.41 o.5; o.6 o.~ o.9 1.2 I.s! 1.1. 1.1 i.2 1 3j 1.3 I.41 l.4i 1.4 1.1 1.2
1 

I.4·l l.4 1.3 1.2j 1.1 9 

1011.5: J.31' l.Oi 0.9 0.7! 0.610 6
1 

0.5 i 0.6! 0.7. 0.8, l.O l.l 1.4 I.7: 1.3: 1.3 I .4 t.~i I.5 1 6· I 61 1.6 1.1; I.SI 1.6 1.6 1.5 l.4j 1.3 10 

11 i 1.611.4 I.Ii 1.0 0.8! 0.71 o.7i 0.7 i 0·7! 0.8
1 

0.9: I.I 1.2 1.5 1.8! 1.4 1.4 1.5 I.61 l.6l l.7! l.71 1.7 U 1.61l.7i1.7 1.6 1.511.4 11 

TABLE IX-KEY WEST-Continued. 

't I LAR<>>: EBB TIDE. LARGE rnw TO •MALL 11mB WATER. .;j 

~ I ~ § Days from moon's greatest declination~ Days from moon's greatest declination. ~ 

~ i Before.- I I Alter.- Before- i After- 1 
~ i1-7-~1~1~'-3_1__:_/~/_o_i~~1-3-'~:~1_:_~1~'-6-~l1~1~_2 __ 1 ___ o_j~l1~1~~~1~1~ ~ 
H. Ft Ft.I Ft.• ;··: Ft.; Ft I Fl.1 Ft. I Fl Ft.I Ft. Ft. Ft.; Ft Ft I Ft' Ft. Ft Ft.j Ft. Ft Ft. Ft. ! Ft • .Ft.1 Ft. Ft Ft., Fl 1 Ft. H. 

o
1 
I 1

1 
.. 4
4 

1.6
1 

1.9, 2.0
1 

2.2 2.3 2.;,

1

2.a 1 2.a 2.2 2.1 1.9 1.s: I.~ J.2 I 51 I.5 1.5

1

1.4 l.4i 1.3 1.3 l.3 1 I.3, 1.4! 1.3 1.3 1.4 1.s
1 

1.6 o 
1.61 J.9 2 0 2.2 2 J 2.~ 2.3 , 2.J 2.2' 2.1 1.9

1 
l.8i 1.5 1.2 1.6 1.5' 1.5 1.4 1.41 1.3 l.3 1.31' I.3: 1.41 1.3 1.3 1.4 l 51 1.6 1 

2 1.4 l.611.9. 2.0 2.2 2.3 2.3 2.3 2.3 2.2! 2.11 I.9; I.Bi 1.5 1.2 J.6j 1.5 1.5] I.4i 1.411.3 1.3 1.3 I.3' 1.4 1.3 l.3 1.4 1.51 1.6 2 

a , 1.a, i.s
1 

1.s, 1.9 2.1: 2.2. 2.2
1 

2.2 I 2.2 2.1i 2.0: i.s i. 1: I.4 1.1 I.5
1 

l.4 1 411.3
1 
J.~ l.2, i.2 1.2 i 1.2 i.a· 1.2 1.2 1.3 1.4: 1.5 3 

: ! ~:~i :.~II:::·::~ :.~ ~ ~i ~:~,I ~:~I~-~ ::~! ::: :::' ::!! ::~ ~:~1 :::1 ~:~ ::~!~:~I ~:~1 ~:~ ~:~ ~:~I ~:~I~:~!~:: ~:~ ~:~ ::~: ::~ ~ 
6 I o.s 1.0 1.a: L4j 1.6 1.71 t.7 1.7 t.7 t.61 

I.5 1.3 i.2; o.9 o.6
1

1.oi o.9 o.91 o.s
1 

o.81-0.1
1

0.1 0.1

1

! o 1, o.s; 0.1 o.7 o.8 o.9f 1.o 6 

7 ! o.s: i.o 1.0 1.4· 1.6! 1.; 1.7 11 1.; t.61 I.5! l.3: 1.2f o.9 o.61 l.o
1 

o.9 o.9: o.s, o.s
1

o7' 0.1 0.1 o 71 o.s o.7 o.7 o.s o.9~ i.o 7 

8 i 0.9 l. li 1.4 1.5 1.71 l.E: I.El 1.8 1.8 1.7
1 

l.6i 1.4: 1.3, l.O ~.711.li 1.0 l.Of 0.9
1 

0.9, 0.8, 0.8 0.8, O.S. 0.910.8 0.8 0.9 I.Of 1.1 8 

9 j 1.1· 1.3, J.6 1.7 1.9! 2.012.0 2.0 2.0 l.91 l.8j l.6. l.5 I 2 0 9
1

1.3 1.211.2/ t.li I.~ 1.0.I 1.0 1.0 / 1.oi l.l 1.0 1 0 I.I 1.2' 1.3 9 
10 i l.3 1.:j 1.s

1 
1 9 2.1 :u 2.2

11 

2.2 2.2 2.1
1

2.0, 1.s I.7 1.4 1.Ji 1.s! J.4 t.4
1 

1.3; 1. 1.211.2 I.211.~! I.3
1 

1.2 i.2 1.3 1.411,;, 10 

11 i 1.4 I. j 1.9' 2.0 2.2 2 ~ 1 2.:> 2.3 2.3 2.2
1 

2.1 1.9! 1.a; 1.5 J.2j 1.6! 1.5 1.5j 1A
1 

1.4 1.3
1

1.3 1.3 I 1.3 1.411.3 1.3 1.4 l.5 1.6 11 



 

THE UNITED STATES COAST SURVEY. 

TABLE JX.-HAN DIEGO. 

SMALT, F.BB TlDE,OR l'ROM ~.MA.LL Hlti-11 WATJ.'.R TO ~MAI.I, 1.0\.V WATKR. 

Days from moou's gr. ate~t decli11ati~111. 

Befort·- After-

I I 

6 514 ~21l: 'l' 
7 

FRO.M l'lMA.LT. J,0\\..' WATER TO I.A.ROE HW-H WA.TI::R. 

Day~ ftom moon's ~rcatc~t decl1natiou. 

Before-

4 1 ::I. ! 2 

__ I __ , __ 

I 

0 i 
_,[ 

A tier-

2 6 

121 

' r B 
r &: 

-----1----1---· ---~:----1~1~:--·· ' 
II. Ft.f Ft Ft. Ft.j Ft.I Ft I Ft: Ft. Ft Ft Ft I Ft, Ft. P1.< Ft., Ft. E't. Pt. n n.: Ft 
0 4.0r 3.4! '3.0 2.6) 2.3; 2.1/ 2.o; il.O 2.I' 2.3 2.7: 3.2 3.8 4.6 1 5.2 5.1 4.9 4.7 4.:i 4.4) 4.:~ 
I 3.8 3.2: 2 812.4i 2.1~ l.9j l.8

1 
1.8 L9: 2.1' 2.5 a.o 3.ti 4.4! !i,O 4 !I 4.7 4.5 4.3 4.21 4.1 

2 3 5 2.s: 2.5 2.1
1 

1.s: 1.sl 1.51 1.;; 1.6: i.s 2.2 2.1 3.3 4.11 4.7 4.6 4.4 4.2 1.0 :i 9j 3.e 

3 ~-,u; 2.~ 2.~ L6f 1.3J 1.1 1.of l.o 1.111.3
1 

1.7 2.2, 2.B 3.6: 1.2 4.1 3.9 3.7. 3.5 3.41 3.3 
4 I 2.2: 1.6 1.-: O.~ 0 5, 0 al 0.21 0.2 U.3' o.;; 0.9' 1.4 2.0 2.•

1 
3.4' 3.3 ~.l 2.~ 2.7, 2.612 .. "> 

:; j 1. 111.1 0.1· o.3 o.u! -.21 -.3i -.3 -.2 o.o u.4' o.9 1.0 2.3 2.9' 2.8 2.6 2.4 2.2i 2.112.0 

Ft. 
4.~ 

4.U 

3.7 

3" 

2.4 

l.9 
2.0' 

Ft. i Fi . .fl, Ft: Pt. Ft.1 .fl. Fr.· H. 
4.~ i ~.I 4.I' 1 o· 4.u :3.9 3.!I 4.C o 
4.0 I 3.~I :1.~t :-L~ ::L8 J.7: J.; 3.8-

3.7 3.6 3 6 ;J 5 3;; 3.4' 3.1' 3.5 ~ 

3.:1 3.1 3.1 :3.0 2.0 2.U' 2 ti 3.(l 3 

2.4 2.3 2.~ 2.2 ~-2 'J.l :l.J ~.2 

1.9 

6 I :.;: ~:; ~:: ~:~i ~::t H ~J ~:~ ~:~ ~:: ::~ ~:~ ~:~ ~:~ ~:~ ~:~ ~:~, ~:~ ~~:11 ;:;1 ~:~ 
:1.11 3,1, 2.7 2.;, 2.0: i.s! J.~I 1.7 i.e 2.0 2.4 2.9 a.s 4.3: 4.~: 4 s 4.ti, 4.4 4 2 4.1

1
1 4.o 

I : • I ! ' ,, .1 I I . 
10 4.2, 3.6, 3.2

1 

2.0 2 5: 2.ai 2.21 2.2 2.a, 2.si 2.9
1 

3.4 4.0 4.8 5.4: 5.3 5.1: 4.9 4.7. 4.6
1

4.<> 

~ 0 

2 5 2 5 

3.1 1 3.1 

4 .4 

4.:.' 

3.9 

4.4 

4.5 

1.8 1.8'. J. T 1.7 I.ff 1.6 1.l' .-, 
1.9 1.9 1.8, l.8 1,7· 1.7 1.B' 6 

~.4; 2.4 2.3 2.3 2.2, 2.2 2.3: 7 

3.ol a.o 2.9 2.9 2.e: 2.8 2.~ s 
3.8: 3.e 3.7 3.7 3.6! 3.6 3.7; 9 

4.:l 4.3 4.2· 4.2 4.li 4.1 4.2· JO 

4.4 4.4
1 

4.3' 4.3 4.2' 4.2 4 3 1 11 ll 4.3 :i 7: 3.:i, 2 g 2.6; 2.4i 2.3 2.a 2.4: 2.6, 3.o, 3.a 4.1 4.9 5.5'. ;,,4 a.2! 5.0 4 s 4 1, 4.6 

-~~~~~~~~~~~~~~~~~~~~~ 

Fromatob ..•••......•...........•...•....•....• Diagnun (. From b to c ............................ , •••...••.•. Diagram I. 

From .:: to d •••• , , • . . • • . • . . . . • • .............. , •.••• Diagrarn lf, From rl to c ••• ,. . . . .. . . • • • • • • • • . , •••••• , . • •.••.. Diagram II. 

------ , _____ -------------~------

TABLE IX.-SAN DIEGO-Continued. 

·~ 'LARIH:; EBli Tllll::,OR FROM: L.1.&GE HlGll WATER.TO L.t.JtG& LOW WATEJl. 

" ~ 
Dayri from moon'~ grcate:;t declination. 

Uefore- After-

fROM LA.ROE LOW WATER TO SM.A.LL HIGH W..t..TER. 

Day~ from moon ':i greatei:;t declination. 

Before- After- ·-c 

~ 7 i 6 514 t 3 ,J i ' 0 i 2 i ;; 5 ti ; 7 6 5 3 0 1 \ 2 G .. j.=: 
H •. njlit.,Ft Fil~ Ft.11';;,:----;;-Ft,IFt.'Ft.1-.;;::-;-IM Ft Ft.i---;;~-::;:,~-;.-;l-,.~-;.:r~~f~Ft Ft Ft Fl n111. 

0 5.2[ 5.8 6.2 6.6i 6.9 7.1 7.2: 7.~ 7.1 6.9 6.5; 6 0 5.4: 4.6 4.0 4.li 4.3' 4.Ji 4.7 4.8 4.9j 5.0. !i.O I' 5.Jj 5.t: f>.2 5 ,, 5 3; :. 3 5.:! 

5.0' 5,6 6,0 6.416.7 6.9, 7,0! 7.0 6 9i 6. 7 6.3, :>.8 5.2j 4.4_ 3.8 3.91 4.1 4 3J 4.5 4.6' 4.7i 4.8: 4.8 4.91 4.9 5.U 5.0 5.Ji 5.1 5.0 
:I 4.7 5.3 5.7 6.116.4 6.616,7! 6,7 6 6

1

6.4 6.0 5.5 4.9, 4.1: 3.i'> 3.6 3.8' 4.014.~ <.:l 4.41 4.5i 4.5. 4.6: 4.6, 4.7, 4.7 4.~· 4.E 4.7 " 
;; 4.2 4.8 5.2, 5 6: 5 9 6.116.2! 6.2 ! 6 1 5.9 5.5 5.0, 4 4' 3.6, 3.0. 3,1! 3.3, 3.5: 3.7 3.8 3.9; 4.0' 4.014.114.1: 4.2 4.2 4.:J 4.J 4.2 ;1 

3.4 4.0, 4.4 4.8: 5.1 5.3

1

5.4J 5.4 5 a 5.114,·1, 4.2 3.61 2.~ ::.21 2.ai 2.5, 2.112.9 3.o 3.1 1 a.2 3.2 I 3 :i1 3.3; 3.4 :t.4 3.ui 3.5 3.4 4 

;, 2.9

1

. a.5 3.9 1.:ij 4.6 4.~ 4.9J 4.9 4.e 4.6 4.2 a.11 a.11 2 aj 1.7, 1.8, 2.0 2.21· 2.1 2.5· 2.61 ~.7 2.1 I 2.si 2.1;; 2.9· ~.9 J.01 a.o 2 g '' 

6 a.o 3.6,, 4.0 4.4; 4 7 4.9j a.O! 5 -0 4.9 4 '_ 4.3. a.s, a.2: 2.4! 1.8 1.9: 2.1 2.3, 2.5 2 6 2.7, 2.8 2.8 \ 2.ui 2.9: 3.o; :i.o 3.lj 3.1, 3.1 1; 
7 3.5

1

4.•. 4.5 4.9! s.2 5.4. 5.a! 5.5 5.415.2i 4.s' 4.ai 3.7i 2 9! 2.a: 2.412.6 2.sl 3.0 3.1 3.2i 3.3 3.3 i 3.4( 3.4 3.5' 3.5 3.61 3.6 a.;; 

8 4.1
1 

4.7, r;.1 ;;,:,; s.8 6.-0~ 6.1i 6.1 6 -01 5.8; 5.4! 4.si 4.a\ a.r.j 2.Yi 3.01 3.2 :ui as 3.7 3.sj 3.9, 3.9 1

1

4_0: 1.0. 1.1 1.1 4.>J: 4.2 4.1 ~ 
9 u; 5.t. 5.9 6.3' 6.6 6.1!, 6,9[ 6.9 ~·8! 6.6i 6.~: 5.7] 5.t] 4.3i 3.7

1 
3.~ 1 4.U 4.2i 4.4 4.5 :·6IJ,, 

5
4 .. ~ 4.7 4 .... ] 4.~i 4.9 4.9 5.[l; 5 0 4 9 Y 

10 s.4

1

, 6.o, 6.4 6.~ 1.1 1.:1
1 

7.41 1.1, 1.311.1
1

6.1, s.2
1 

5.6; 4.!'i 4.2· 4A 4.5 4.7! 4.9 5.0 u ~ s.2 5.31

1

5.J ;;.1 ;;.1 5.5 ;;.;, ;;,4 rn 

11 5.5 6.116~.9~.4!,7.s 1.s~11.21 6.s;_:J""i 4.9! 4.a;~_4·~-~·8i ~~·-~~; 5.~_5·~ i_~-~-5~~,:5 5.5 _°_~-~,~- ~·"i 11 

Frou1 c to ti ••• , • , ......... , .••••.• , •••••••••••••••• Diagrnrn I. Fro1n d toe .•••••••••••.•••.• , . • • • • . . • • • • •• 1,1ngra1n l. ~ 

From a to b •••••• ......... , ................... , •••. DiagratJJ l(. From b to c . ..................................... Oiagran1 II. 

-----------------------------· ----

16 
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TABLE IX.-SAN FHANCI::lCO. 

' SM.A.LL EBB TIDE:, OR FROM SM.\l.L HUHI WATER TO 8MA.Lf, LOW WATER-; 

Oay:-; from mo rm':- grt>atest declination. 

Bethrt'- After-

2 3 

Ft. Ft. .i't. .Ft. .Ft. .Ft. ' .n. Jo~. .Ft. Ft. Ft. .Ft. ! Ft. 
4.'; 4.(1 3.4 2.9, 'tl.4 2.(J, 1.8 1.7 1.7 1.~ 2.2 2.fii 3.1, 

4.5, 3.E 3.2 ~.7 2.2, Lb 1.6 1.5 1.5 1.1 2.0 2 . .J! 2.!J 3.51 4.!J: 

4.3: 3.6
1 3.u: 2.5 2.0 Lfii 1.4 l.3 1.~~ 1.5 1.t-: 2.2j 2 '. :1.:1! 4.0! 

4.0 .3.3, 2.7 2.2 1.7 I.:-1 l. l l.O 1.0 1 2 ]..') J.!-t: 2.41 3.0i 3.71 

:J.6 2.9, 2.a1 
i.e. i.a o ~ 0.1 o.6 o.o o.e 1.1 t.:,: 2.0: 2.oj 3,;Ji 

3.2 2.5 l.~ 1.4 0.9 0.:1 0.3,: 0.2 O.:!i 0.4, 0.7, L.1
1 

l.6, 2.2j 2.tl! 
3.2. 2,;, l.9 l.·l o.9 o.;; o.3[ 0.2 0.2 oA· o.; 1.1 t.6 2 21 2.Y! 

::C4. 2.1· ~.I Lti 1.J U./, 0.5- 0.4. 0.·1 0.6 O.~ J,:i' 1 F: 2.4j 3.li 

:L~ 3.1 2.[I 2.U l.5 1.1
1 

0.Y 0.8 O.t'- 1.0 1.3 1.7 2.2 2.8] 3 31 

4.1 3.4; 2.t- 2.3. 1.8 1.4 l.2 I.I I.I 1.3 1.6 2.0 2.> 3.1: 3.81 
4.5' :3.C. 3.2 2.i 2.2 1.8 1.6 l .5 l.5 1.7 2.0' 2.-1: 2.H: J.5; 4.~ 
4.7 ·1.0

1 
~.4 :J.9 ~.4 2.U 1.8 1.7 1.1 L9 2.~ -2.t.: 3.1 3.7, 4.4i 

Frotn a tc1 li •••••••.•. , , .••.•••••• , .... , .••••••• Diagra1n I. 
Fron1 c tod,, ••...•................•••.......•.. Diagram IL 

t<'.li.OM. SMALL LOW \VAT~R Tll LA.RGI!: llIGll WA.TEE.. 

Dayi" from moon'~ greatest declinllt1on. 

Bufore- After-

~ 

5
1
43 2\3l455 g 

--i--~-·- - --, -1-·1-!--1--:-=-
Ft Ft. Ft. Ft.' Ft.' .Ft. i Jo'/, .Ft . .Ft. Ft I Ft. I Ft. Ft. Ft.' Ft. H. 
!i.:2: 4.9 4.6, 4.5: 4.U ~l.i: 3.4 3.2, 3.1 3,0: 3.l; 3.1: 3,3: 3.4 3,5; 0 

5 o .i.1 4.41, <1.3· a.R a 5i a.2 3.o( 2.!-l: 2.8[ 2.!-lr 2.9· 3.1! 3.2:' a 3 1 

4.8 4 .• 'J' 4 2: 4.1
1 

3.6 3.3" 3.0 2.8; 2.7; 2.61 2.71 2.7; 2.9\ 3.0 3.1 2 

4.5 4.2 3.9, 3.e 3.3 3.o! 2.71 2.5, 2.4. 2.312 4'. 2 4! 2.01 2.7, 2.s a 
4.1! a.s 3.s[ 3.4, 2.9 2.6' 2.;i 2.1i 2.0 1.9 2 o 2.oi 2.2! 2.:1; 2.4 

a.7; 3.4 3.J: 3 o 2.5 2.2· 1.9
1 

1.71 J.6 1.5

1

1.61 t.6; 1.s, 1.9, 2.0 s 
:J.7

1 

3.4 3.1. 3.0 2.5 2.~, 1.9. 1.711.6 1 5 l.61 1.6. 1.81 l.Y1 2.0 6 

a.9· 3.6 3 a' 3.2. 2.7 2.1· 2.1 1.91 1.s 1. 1 1.e1 1.si 2.u, 2.1 2.2; 7 
I I ! I 

4.3 4.0 3.7, 3.6 3.1 2.~. 2 s, 2.3i 2.2. 2.111 2.2, 2.2 2.4 2.5 2.6! 8 
4.6, 4.3 4.0 3.9 3.4, 3.1. 2.<! 2.611 2.5: 2.4 2.5' 2 5, 2.7 2.8· 2.ll' 9 

5.0 4. 7 4.4 4.3· 3.8 3.51 3.2 3.0 2 91 2.t<'l 2.9' 2.9 3.1 3" 3.31 10 
s.:r 4 9 4.6 4.5 4.o :1.•' 3.4i 3.2] 3·1, 3.o 3.1 3.1

1 

3.a. 3.4 3.sl 11 

Prout h toe .• ~ ......•..•.. , 

Frotn il ta ir: •••••••• , •••• , •••••••••••••••••••• , •• Diagrnm JI. 

TABLE lX.-:-;AN FRANCISCO--Continued. 

°! ,LAR~E EBB TIDF., (lR l''ROM. l,ARnt: llhHI WATER TO LAROE J,(J\"'' \\'4.TER.

1 
·~ 
"' 

t"ROl!I t.A.ROE LOW WATER TO SMALJ, lllGU WA.T.ER. 

; 

fl. 
0 

I 

10 

JI 

Da)':-: f'rmu moo11's greatest declination. 

Befon•- Afwr-

Day<; fro111 moon'~ greatest declination. 

B('fore- Alter-

~ 
:!' 

5 
9 
~ 
0 

:-- ~~ 4.! G -; -,--·:~l---1~1~--°-:~~ 3 4 3 :--'.'.1~!! 
l-'t Ft. F1. n. ·r-t. Ft. Ft Ft., Ft. 1 Ft. Ft. Ft. Ft.I Ft.' Ft. n. Ft.

1 

Fl . Ft Ft. Ft Ft., Ft. In. Ft 
1 

Ft.1 Ft.j n. 
3.9 4.6. 5.2· 5.7 li.2 6.6

1 

6.9 6.> 6.4i 6.Ui 5.5 4.9: 4.2 3.4 3.7. 4.0 4.114.6 4.9~ 5.2 5.41.; 5.a. 5.6
1 

5.6: 5.515.3
1
52

1

5.21 0 

7 4 : 3 

3,7 4 4i 5.0: 5 !l 6.U 6.4; 6 6/ 6 i
1 

6.1 tl.5 6,21 5 Fl 5.3 4.7 4.0 3.~, 3.5 3.fl· 3.9 4.4

1

4.1, 5.0 5.2: 5 ~i 5,4 5.3 5.3 5.115 0 5.0 l 

3_5, 4.2: 4.8 s.:i. ;1.~ 6_2
1 

6.4i 6.5: fi .. ~ 6.3 6.o[ 5.6
1

1 5 L 4.5' 3.ei 3.o! 3.:ij 3.6' :1.1 4.2 4.5_ 4.8: !i.o: 5.t, 5.2
1 

5.1! 5.1. 4.91 4 8! 4.81 2 

3.2 3.!>
1 

4.f>' 5.0. 5 .. 5 .5.9' 6.lj 6.2 6.2, 6.0 5.7/ f>. I 4.B 4.2· 3.5' 2.7' 3.0' 3.3 3.4 3.9) 4.2, 4.51 4.71 4.8 4.91 4.8
1 

4.8 4.6!. 4.5: 4.51

1 

3 

2" 3.r,! 4.1: 4.6· 5.1 ;;.s: 5.71 .. >.s s.e 5.6 5 :il 4.914.4 3.B' 3.t· 2.:i' 2.6 2.9 :i o 3.5[ 3.~: 4.1 4.3: 4.4 4.5: 4.4
1 

4.4: 4.2\ 4 l 4.l 4 
2.4 ~.I. 3.7 4.2, 4.7 5.1 1 5.3

1

5.4 5.4' 5.- 4.9/ 4.5. 1.0 3 4 2.7: 1.9: 2.2; 2.5 2.6 3.lj 3.4. 3.7 3.9: 4.0 4.1: 1.01 4.0 3.81 3.7 3.7 5 

2.4 3.1' 3.7 4.2 4.7 5.1' 5.3 5.4 5.41 5.2 4.91 4.514.0:3.4 ~.7' J.9i 2 212.5 2.6 3.113.4° 3.7 3.~: 4.0: 4.1] 4.014.0 3.8( 3.7 3.71 6 

~-6' ~l.;{ 3.~ 4.4 4.9 ~.3
1 

5.5: 5.6 5.6! 5.4 5 1! 4.714.2 :l.6; 2.!l: ':?.11 2.4! 2. 7 2.8 3.3 3.6 3_9~ 4.1: 4.2: 4.31 4.2! 4.2 4.0i 3 9, 3.9' 

:J.o 3.7· 4.3 'l.b ii.3 ;,.; ;,_9i 6.o 6.o' "·" 5 • .',' 5 111.6 4.o' 3 3; 2.;,I 2.8 3.1: 3.2 3.7 1.0; 4.31 4.;,: 4.6 4.7: 4.6' 4.6 4 414.314 3: s 

:J.3 4.11 4.6 5.1 5.6 ~l 0 6.:)J 6.3 G.3 6.1 .5 8 ;;.4 4.9 4.3, 3.6: 2.e! :1.1 3.4 3.5 4.C 4 3' 4.6: 4.~l 4.9 5.0[ 4.91 4.9 4.7
1 

4 6i 4.6' 1J 

3.7' 4.4 ;,.u .5.-> 6.o 6.4' s.s! 6.7. 6.7 6.5 6.2 '•·•J 5.3 4.7: 4.0 3.2' 3.5: 3.B 3.9 4.4 1.7; 5.0 s.2j 5.3 5.4) 5.3 5.3 s.1
1 

so! 5 o 10 

3.P; 4.6~ 5.~ 5.i 6.2 6.6 6.8) 6.9, 6.lt ti.716.1 6 0
1 

5.5 4.Yj 4.:i :1.4: 3.7! 4.0 4 1 4.6 4.!) 5 .. i!; 5.115.5: 5.6i 5.5 5.5 5.3
1

5.215.Y; 11 

Fmm d to e •.•••••••••••.• , •••..••••••.•••••. , ••• Dingram I. --1 
From btoc •••••• ................................ Diagmm II. 

1 

From c tod •.• , •. , •. , • • • • • •.•• , .••••. Diagraua J, 

Front a to Ii .••.•• , ................................. lHagra.1n 11. 
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TABLE IX.-ASTORIA. 

SMALi, EBB TlDE, Oil FROM !!IJidlr.LJ, HIGH WATKR TO SM.U.L LO\"\ WATKR. 

Day~ fron1 moo11 1:o' ~r.Putc:fo:L 11t~cH11ation. llnys frntiJ IHOOI!'~ grratP:":l dPeli11ario11. 

Before- I After- B~fort:>- Aftn-

I 6 :i 3 0 I 4 6 6 

_;IF~.i~. ! 
Ft .fl. Ft. l!'l. i Ft. Ft Ft. n. Ft. n. n. Ft. Ft, 'n. Fl n. n. Ft. n. n. n. H. H. : Ft. : Ft. Ft. Fi. Fl. Ft, 

4.5 4.5; 4.6 4.7. 5.l 5 •• ') 6.2; 6 ~ 7.r: p, (! 7.f. 

4,6 4 6i 4."; 4.~ .5.2! 5.6 6.3 7.0 7.9 8.1 7.9 i.6 

7.'2 6.5 fi.8 5.2 4.8 4.4 4.3 4.:3~ 4.4 4 .. "> 4.9: 5.3 6.0: 6.7 7.fi. I.El' 7 6\ I :i 

7.4 6.7 6.o 5.4 5.o: 4.6 

7.5 6.8: 6 I 5.5 f).l 4.i 

6.6 5.Y: 5.2 4.6 4.2' 3.8 3.7 3.71 :J.~ 3.9 4.3 4.7 5.4: 6.1 7.0 7.2 7.016:7 

5.Y 5.2 4.s :i.9 :i.s: :i.1 :i.o
1 

a.ul ;u :J.~ :J.6 4.o 4.7\ 5.4 6.3 u.5 G.316.o 
5 , 5.2 4.5 a.s :l 2 2.ti! 2.4 2.3, 2.31 2A 2.5 2.9: 3.a· 4.o1 4.7 5.u.: 5.s 5.fi .s.a 

6 ! 4.8 4.Ij 3.4 2.e, ~.4. ~.o l.Y:, l.~11 :!.O 2.1 :! 5! ~-9 :L6' 4.J 5.2:' 5.4 5.~! 4.H 

I 

7.2 fi.f:. 6.4 fl;{ 6.2 ti. 1 fi_~ fi.~ fi ;; Ii :1 fi.:l fiA 

7.3 6.9 6J1 6.4 6.3 G 2 6.:3 f:l.:~ fi.4 G.4 ll.4 6 ;) " 
7.0 fi 6 6 !2 fi I fi.O ,).!l 6.0 fi.0 U.l 6.1 ti.I fi.2 t 

6.4 6.0 5.6' 5.5 .5.4 5.3 .5.4 6 4 ;J,,'°) :>.5 5 ;J [1,6 ~~ 
5.1 5.::i. 4.!l' 4.S 4.7 4.6 4.1 4.:- -Li'l 4.t< 4.f 4.9 4 

;;u 4.6 4.2,4.1 40 3.9 4.0 4.0 4.l 4.1 4.1 4.i:! ;, 
4.6 4.'.t :l.~ ;:i.7' :L6 ::1 . .:1 ;l_(i 3.fi :L7 :l_i :i "i 3.b t5 

4.8 4.4 4.0 :1 9 3.8 :J.~ 3.8 .l ~ :J.9 3.9 :J,9 4.0 

5.:l 4.9 4.!\ .:I 4 4 ~ 4.2 4.:3 4.3 -L4 4.4 4 . .:J 4 .. -, 

6.J .5.7 [1.:.3 5.2 5.1 3.0 .5.1 5.1 fi.2 5.2 5.2 .~ :.l !J 

i 5.0 4.3 3,6 3 o, 2.6' 2.2 2 l 2 l 2 2 2.:J 2.7 2.1 3.i'i 4.5 5.4 5.6 5.415.1 

s 5: 4.~j 4.1' :1:s: 3.1: 2.7 ~:o:. Q:fj 1 2~7, Q.H ;u~: 3.ifi 4.:1: :..o Il.9, 6.1 .:-..~JI .;').fi 

6.3, <i.6' 4.9' 4.3 3.9; 3.5 ~.4, 3.4. a.5 3.6 4.0 4 4 ~.1! 5.e 6.7 6.9. 6.716.4 
7.o! 6.3! 5.6 s.o 4.ti

1 
4.2 4.1! 4.i! 4 2 4 a 4.-; 5 1 ;).H: fi.:) 7.4 1·.u 7.4 :.1 

7.3
1
; 6.6 6.9:, 5.3 4.91 4.:i 4.4: 4.4: 4.~ 4 6' :;.o[ 5.4 6.li 6.8 7.7 7.9' '"i '·4 

10 ' 6.~ 6.4 no' .'i.9 

7.l 6.i 6.:3 6.2 

:1.~· J.7 .">.F .'"1.8 .l.9 fi.9 ~).!:f fi.(J JO 

o,O· 6.1 6.1 6.2 6.2 6 2 6.3 11 11 
I I ' I 

1'~roa1 ato6 ...... ··~········· .......•.. .... DiC1gran1 I. 
Front c to d •• ,,., •• , .... , •••••• , •••• , •.••••• , • , l)iagran1 II. 

fl'ron1 Ii to ol'

From ii tD e, 

Om.gr.am I. 

• ••....•••.•••••••• , •••••.•.•... I>ingra~n II. 

TABLE IX.-ASTORIA----Con!i1111erl. 

i ! ·'&. iI,ARGt!: EBB TtDE, OR l'RCJM LARUE HIUH ".\TER TO LA.RH~ 1.uw WATER. 

~ I - - -~--- , __ ------- - - , 

I Day;ti from moon't! greatest declination. 

!1 

P'RIHI LARAE LO\'\' \\'ATER TO SMA.LJ. HlfiH WA.T!-~R. 

Hays from moon'~ greate-.1 flp(']inauon. 

i 
~ I 7 I 61 ~ ' 4 3 2 . i 0 2 3 i 4 -;,-:--~---

Before- Aller- Alter-

6 [) ! 4 

! 
0 6 

,. 
= c 
c 
E 

:c 

-=-1-:--1--'_ :--1 · -1--- ---1· 
H. I Ft! Ft. Ft. Ft. Ft . .n., Ft. 1 Fl Ft.' .H. 1 Fl.\ M. rt.! H: .Ft Ft.In. F1.! .n i .El.: Pl., H . .El. Ft. Ft.: Ft. Ft.: Ft. rt. Ft. JI. 
o 7.u: 7.7· 8 1. 9.o· 9.4 9.o !!.9i \1.9 9.8 u.7 u.:i: e.9. 8.2/ 7.5' 6.6 6.4~ 6.6 6 91 7 2' 7.6' s.o' s.1' s.2 8.3 s.2· s.2 "·1, R.1 0.1 8.o o 

1 I 1.1, 7.8 s.~J 9.1' 9.5 9.910.oiio b, 9.9, 9.8 9A' \l.o 8.31 7.6 6.71 6.5! 6.7 7.o' 7 J: 7.7 s.1 ~.2' 8.3 8.4 s 3: s :i s 2
1 

e.2· s.2 s.1 l 

2

1

1 6.817.5 B 2' 8.8 9,:l 9.619.719.7, 9.6 \1,5 9.1! 8.7 8.oi 7.:l 6.41 6.2' 6.4' 6.7 7 O 7.'I 7.8 7.9' 8.0 8.1 8.0· 8.0 7.9 7.9 7.9 7 ~ 2 

J

4 

6.216.9 7:6: 8.2 B~6 9.u
1

9.1!9.1i 9.o 8.9 s.51 s.1 7.4! 6:1; 5.~ 1 5.6 5.H 0.1! 6.4
1 

tL8 1.2~ 7_3 7.4-; ~). i,4 7.4 i.3' 13 i.3 1 :i a 

s s. 6 2 6.9 7.5: 7.9 s.3i 8.~ 1 s.~ s.~, s.2, 1.e11 4 6.716.o, s.1
1 

4.9: s.1 s.4i s.7: 6 1 ,; .. s' 6.6! 6.7 6.8 6 7 6.7 6 s 6.£ 6.6 6,5 
5 I 4.M! 5.5 6.2 6.8i 7.2 7.6! 7.117,1;, 7.fi "'i.5 7.lj 6.7 6.o; 5.3

1 

4.4 4.2, 4.4 4.7
1 

5 O' 5.4 5 ~ 5.9! 6.0 G.I 6.0 6 0 .5.9' 5.9 5.9 ."l,~ .5 

61 4.4: 5.1 5.8 6.4' 6.8 7.2i 7.3 7.3, 7.2 7.l 6 1j 6.3 5.6i 4.9 4.0 3.~14o,4.31 4.6 5.0' 5,4; 5.5, ii.6: 5.7 5.6 5.6 :·~i 5.~1 5.5: 5.4 6 
7, 4.6~ 5.::i 6.o 6.6

1 
1.0 7.4, 7.5 7.5 7.4 7.3, 6.9: 6.5 ~.s1 5.1 4.2 4.o: 4.2 4.5! 4.8

1 

5.2 a.6: 5.7' 5.8 .:1 9. 5.e: 5.8 ;).,! 5.1 5 1 5.t), 7 

s i 5.ti 5.B 6 • .> 1.1 7.5 7.9! s.ol s.11· 7.9: 7.8
1 

7.4! 7.o 6.315.6 4.7 4.s' 4.7
1 

s.o! .s.a' 5.1 6.1, 6.2: 6.3 6.4' 6.a1 6.3 6.2'. 6.2 6.2 6.J R 

9 i s.916.6 7.3 7.9: s.a 8.7! 8 s
1 

s.s: s.1; 8.6, 8.2
1

1.s 7.I'\ 6.4. s.;; s.:ii s.s 5,8: 6.1' 6.:> 6.9. 1.0'. 1· 1. 1.2' 11i 7.1 7.o: 7.o 7.o o.9: 9 

10: 6.6i 7,3 8.0 8 6• 9.ll 9.4i 9 .. 5

1

9.5, 9.4, 9.3 B.9 8.5 7.8 7.1 6.2 6.0j 6.2, 6 s: 6.8' 7.2 7.6; ,,,
1 
7.~: 7.9: 7,~, 7.8 , ·': 7.7 7.7' 7.6 IO 

11 I 6.9
1 

7.6 8.3, 8,91 9.3 9.7j 9 < 9.~; 9.7 9.6 9.2! 8.8' s.117.4' 7.5 6.31 6.5' 6.81 7.1 7.5 7 9 Rn 8 11 8 2 H.J: 8.1 H.u· "·o 8.o •.9 11 

I
: --F-=:-c-tod ............................. ~ .. ~~:~~~~~~n;-~~--il-;rom dto ~ ................. :~~~.

1

.~ .. -~~:~ .. ~,;:~:,~·;.-
From a to b ....................................... ~Diagram 11. From b to c.... ....... .... . ...................... Diagram II. L 

____ _L 
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TABLE IX.-PORT TOWNSHE~D. 
-~-----------~------~-- ---------------

. ' 
t:: .;!!IA.LI. EBB TIDE:, OR FROM SM.ALL IllGH ,,.ATERTCl SMALL LO~~ ~-·-T-•R_·: _____ ... ::~~~-A_L_J·-~~~~=A:~:-~0- ~-~~~=-:IGH--.~~~T~:· £ .. ----- -~---

Dayl'I from 11rno11'":i greatF:-'t clt'clination. Oay~ frvm moo11':S greatest declinatiun. 

- '-----------~ 

Rcfme- After- Bclurt'- Aftn-

2 I l 5 4 ,, , 6 I 7 ~ '= ___ 1 __ j __ _ 

0 4 [, 

l ' 4.5 

•l.4 

.fl . .Ft. Pt Fl ' Ft ' Fl. Fl Fl.i Ft. Ft. Ft. Pt. Pt 1 Ft. Et ·n. Ft. Ft Ft Fl.: Ft F,, Ft. Ft. Ft. Ft. Ft.I: Ft rt. H 
:).ti 6.!J t'.0 8 6 8.9' 8.ti 8.6 8.71 8.i 8 .• i B.O 7.:J 6.6 .'i.5 3.5 :J.9 ..i fi 6.U ~."' 8.4: ~.O B • .5 9.6 9 ·I Y.2 8.7 8,2 7.11 7.1 

5.ti 6.g ti.O 8.6, 8 91 1:-l.~ 8.8 8.718."i 8,5 8.0: 7.:i 6.6 ~'i.5: 3.5 3.Y 4.6 6.0 7.2 8.4! g 0 9,5 9.6 g.4 Y.2 8."i 8.~: 7.Y 7.1 

5.:, fi.t- i.!1 s.a s.e; ~-' ~.7 8.618.6 e.4 7.9' 1.2 5.5: 5.4 3.4 3.8 4.5· 5.9 7.1: 8 3j 8.9 ~.4 9.5 9 a Y.1. 8.6 s.1! 7.8 1.0 2 

5 2 6.5 ~.6 8 2' 8 .• '>, '.4 ti.4 8.31 o.3 8.1 7.6 6.9 G.2 5.1 3.1 3.5· 4.2 5.6 6.~: 8.~i 8 6 !I.I' 9.2 9.0 8.8. 8.:1 7.bl 7.5 6.7' 
4.6 5.9: i'.0 7.6! 7.9 7.b 1 t'." 7.71 '"i.7 7.5 7.0: 6.3 5.6 4.5 2 . .5 2.Y 3.6 5.0' 6.2: 7.4! 8.U 8.5 8.6 S.4 8.~i 1.1 7.~! 6 9 f3.J 

9 

10 

II 

·~ 

~ 

4.1 

:J. I 

:1.1 

:i.3 

4.2 5.[) 6.6' 7.2. 7.i1
1 

7.4 7.4 7.:Jll' 7.3 7.1 6.6: 5.Y 3.2 4.1 2.1 2.5 3.2' 4.6 5.t< 7.0: 7.6 8.l. 8.2 8.0, 7.8 7.2 6.t:! 6.5 5.i .5 
4.~ 5 . .r. 6 6'. 7 ~) i.5 7.4 7.4 7.3: 7.3 7.16.6;5.9 5.2· 4 l 2 l 2.5 :L2 1 4.6 5.b· 7.0, 7.6 8.l 8.2' 8.0 7.8 7.3 6.8: 6.5 5.7 6 

4.4 5.~ 6.8 7.4 7.7 7.U 7.6 7.51· 7.5; 7.3 6.e, 6.1 'i.4' 4.3 2.3 2.7 3.4: 1.8 6 ui 7.2! 7.8 8.3 6.4 8.2 8.0 7 5 7.0i 6.7 5 9 7 
4.6 s.g 1.0 1.6 7.9: 7.8 7.e 1.11.1·1.s 7.01 6.3 5.6= 4.5 2.5! 2.tl ;J.6; s.o· 6.2J 7 .. 4i s.o: s.5. B.& 8.4 s.2 7.7 1.2: 6.9 s.1 

4.8 6.l 7.2 7.E'
1

8_1:8.0 F.O 7.9!7.9
1

7.7 7.2
1

6.5 5.t:·4.i:2.7j:i.J 3.8i5.2 6.4!7.6:8.2 8.71 8.1:5 8.6 8.4 7.!d 7.4:7.1 6.3· 9 

4.1 s.2 6.5 1.e s.2 s.5: o.4 8.4 s.a: 8.3 s.r i.6,' 6.9' 6.2 5.1 3.1 3.:; 4.2: 5.6 a.s! e.o
1 

s.a· 9.1' 9.2 9.o· s.s o.3 7.si; s 6.7 10 

-1.4 5 5 6.8 7.9' 8.5 s.8 8.7 8.i 8.6 B.6 B.1 i.9' 7.2, 6.s; 5.4 3.4[ 3.8 4.5: 5.9, 7.1 8.3
1

8.9 9.419.a 9.3 u.1 8.6 s.11; B 7 o' II 

3 7 

TABLE IX. -PORT 'l'OWNSIIE:Sl>-Coutinu~d 

l,AROE LBD TIDE~ OR FROM LARGE lIUHI \\'ATE'R TO LARHE: LO"\Y "-ATER, 

7 

Days from moon ~i:.i greatest deelinati-on. 

Ilt~fore. 

I 
I 
! 

After-

fR(JM SMA.f,J, LO\\ "AT~R 'IO J.:\.RHJo; HHHI WATi!.K.. 

I )np> from moon'~ gn:mte:Rt 4ieclinat1on. 

R-cfore~ AftP.T-

· 1 

5i6 41:< ~ Oil 2 3 

JI. : Ferl. Ft. Ft.I Pt Ft Ft Fl Fl F't rt. Ft l"t Fl i Ft. Ft; Fl ~Ft .Ft. Et. f<'t Ft. Ft Ft I .Ft. Ft Ft.! Fl ,.,l. ! Ft..i Fl H. 
' • '-'.E ·1.·,,, 4 1 '··''.: -,_5· , I I ; i . , 0 i 6 . .S 5.-4 4.1' J.O 2.4 2.1 :l.~ :! 2 ~.3 2.:~ - :i.(J -> ._, 7.1 6.1. 5.0 3.8 2.6 2.0· l.5j l.4. 1.6, l.Bi :.2.3 2.~· ~.11 ~i.9 O 

1 ti.-> 5A 4.Ii ~.O 2.4 2.1 ~.2 2-> 2.il 2_:f 2 ,'"1 3.0 J 1j 4.4 [J.~1! 705: 7.1, 6.4, 5.0 3.8 2.6 2.0' t.51 t.4. J.6, l.81 2.3 2.8! 3 ti 3.9 

2 i; 4 ;.:1 4.ui 2.9 ~.3 2 o 2.1 2.1 2.2 2 ,, 2.4 ~.~. 3.6 4 :i 5.4i 7.1' 1.0' 6 :i 4.v/ 3.7 2.&. 1.9 1.4'. 1.:i 1.s: 1.•: 2.2 2.;: :i.oi a R; 2 

'.l 6.1 5.0 ~ •i 2.6 2.0 1.; l.f' IR 1.9 1.9 2.1 2.6 3." 4.o' 5.~j '·'. 6.• 6.o· 4 6 3.4 2,2 1.6' I.Ji 1.0· 1.2' 1.4 1.9 2.4:, 2.71 ~··"' 3 
4 : ;J • .'"1 4.4 ~.11 .Lo 1.tl i.J 1.2 1 1 2 1.3 J.~: 1.5, 2 (! 2.i :L4: 4.;y 6.» 6 1 a_.1 4.o 2.8 l.fi i.o' o.f}J o.4 V.6' o.e.i 1.3 i.s: 2.1 2.9 

r. 5.1 4.0 2.7
1
1 1.6, 1.0· o.7 o.~I o.B o.9 o.9 1.r 1.6' 2.:, 3 o' 4.116.1 5.7' 5.o 3.6 2.4 1.2 o.6: o.1J o.o' 0.2 0.41 o.9 1.4' 1.1 2.5. 5 

6 f>.I 4.lJ 2.; 1.6 1.0 o.; 0.8: 0.8 0 9 0.9'. I.I 1.6 2.ol 3.0 4.1; 6.l 5.;: 5.o: 3 6 2.4 1.2 0.6, O.li 0.0 IJ.2 0.410.9 1.4'. I.i 2 5' 6 

5.:i, 4.2 2 9 J.8: I.:! o.9 i.oi 1.0 t.J 1.1' 1.3 1.e, 2.r,13.2 4.:ii 6.3 5.9; s.2 3.e 2.6' 1.4 o.8: o.3: 0.2; o.4. o.6 1.1 l.6j I.9 2.7'. 1 
d, 5.5 4.4 3.1 2.o' 1.4; l.1 1.2, 1.2 1.3 1.3 1.5, 2.0' 2.7 3.4 4.51 6.5 6.lj 5.4' 4.0 2.8 1.6: J.o: 0.51 0.4, 0.6 0.8, 1.3 1,81 2.1 2.9 

9' ,-,,; 4.6 3.3 2.2: 1.6 1.3 1.4; 1.4 1.5 I..\ l 7 :!.2 2 9i :1.6 4.7i fi.i fi 3; 5.6 4.2 :1.0 1.8 i.~, 0.71 o.li: o.e i.o 1.5 2.0' 2.3 a.1· 9 

:~ !~:' ~:~ ~:~ ~:~ ::~ ~:~ !:~i !:~ ~:: ~:~ ~:~ ::: ~-~1 ~:~ ~:!i ~-~ ~:~: ::~, :.: ~.~ :~; ~:~ ::~:~·~I!:: ::~, ~:: ~:~i ~:~ !.:, :~ 
- ·~ --- --------- --··~---~--------------------------- ---

Example VII.-Tlrns, i11 Example VI, tlie high water of February 7th was found to he 3.3 
feet ahovc mean low water. The declination being south, Diagram I applies, and this high 
water is the small oue. To obtain the fall of the next low water or small low water, we enter 
Table IX, for San Frauci;;co, with Oh. of moon's transit, and two days after the greatest decli
nation in the first part of the tahlc, and find 1.9 foot, which will he the difference in the lieight 
of this high and low water. Ent.ering with the same transit and day in the second part, we 
find 3.0 feet, which is the rise of the large high above the small low water; the difference 
between 1.9 and 3. 0 or 1.1 foot is the difference of height of the two successive high waters. 

It is easy to see how, in this way, the soundings of a chart can be reduced to what tl1ey 
would be approximately at all the successive high and low waters. 

TIDES OF THE GULF 01<' MEXICO. 

On the coast of Florida, from Cape Florida around the peninsula t.o St. Mark's, the tides 
are of the ordinary kind, bnt with a daily inequality which, small at Cape Florida, goes on 
increasing as we proceed westward to Tortugas. From the 'fortugas to St. Mark's t.he daily 



 

THE UNITED STATES COAST srRYEY. 125 

inequality is large and sensibly the same, giving the tides a great resemblance to those of the 
Pacific coui:;t, thong h the rise and fall j,; mud1 smaller. Ik~tween :-=.t. Mark's arnl St. G!!orge',.; 
island, A palncl1icola L'ntrancc, the tides elrn11ge tu the single day clas~, el1l 1ing a1Jtl Jlowiug lint 
once in thP t \\Tenty-four (lullar) hours. 

At St. George':< isLi.ml there are two tide~ a day, for three 01· four da_'I·:<, about, tlie tinw of 
the moon'R declination being zern. At other time,.; tl1cre i" hut one tide n day, with a long 
stand at high water of from ::;ix tn nine hour:'. From Cape St. Bia"' t<l a11d includi11g the 
month of the }fissif'sippi. the single day tides are very ref!,·ular, mid the small and irreµ·ul:1r 
douhle tides appear onl.1· for two or tliree days, (and frequently eveu not ai all,) about tlw 
time of zero decli11ation of tlH' moon. The stand at liigh and low "·ater j,.. comrmratiYely 
short, 8eldom exceeding an hour. 

To the weAt of the mouth of the Mil<sissippi tlie double tides reappear. At I~h· Dernierc 
they arc di;.tinct, though a little irregular for tbrcc or four <lays near the time of the moon·~ 
:i:ero declination. At all other times tlie single day type pre,·ail,-, the double tide,; modifying 
it., however, ill thl' shape of a long- stafJd of from six to ten hours at high water. This stand 
is slwdest at the ti me of tl1e moon's greatest de cl iuat ion, sometimes l1eing reduced to hut one 
hour. At Calcasit>u tl16 tides are distinctly douhle, bnt with a largP daily inequality. Tl1e 
rise and fall being snrnlL t11ey would often present to the ordinary observer thl' same appear· 
ance as at hle Dernierc. At Galveston the double tides are plainly i1erceptible, tliough small. 
for five or ;;:ix Jays at the time of the moon's zero declinatioll. At other times they present tlw 
,.;ingle da~· type, with the peculiarity that, after standing at high water for a short time, tli(' 
water falls a i:;mall distance, and stand:'i again at that. height for ;;;everal hours, then continues 
to fall to low \rnter. SometimeR it falls very slowly for nine or ten hour:i following high water, 
and then requires a more rapid rate to low water. At Aransa:-; Pass and Brazos Santiago the 
8ingle day tides prevai I. Small, irregu Jar, double tides are ouly perceived for two or three 
<fa)'S at, tlw moon',.; zero declination. At all other times then' i8 but one l1i<,d1 1\·ater in the 
day, witli a long stand of from six to nine honr:'i, durint:: which there are oft1rn small, irregnlar 
fiuctuations or a very slow fall. In tbe following table tlie mean rise aud foll of tide;; at the 
above statiom; are giveu. 

The highest high awl the lowest low water,.; occur when the greateRt declination of the 
moon happens at full or clmnge ; the least tide when tbe moou':-: decliuatiou is uotliing at tlie 
first or last. quarter. The rise and fall being so small, the time" and heights are both much in
fluenced by the wind;;, and arc tl111;; rendered quite irr('gula.r. 

TABLE X. 

HJ.~c and fi1ll at 8Cl'cra1 stations rm t/1e Gu(f ef "lle.rico. 

f-\tationt-i. 

St George's island, ~'lorida • _______ •. ______ • __ • ____________ •• 

1 
Pensacola, Florida _ - - - - - __ - - - - •• - - - • - - ••• ________ ••••.• ____ _ 

Fort Morgan, Mobile bay, Alabama---··----------------------! 
Cat island, Mississippi. ____ -· •••• ______________________ . _. __ 
Southwest P<1.SR, Louisiana. __________________________________ _ 

Isle Derniere, Lonisiana •••• ------·--·-····-----·----- ·-----
Entrance to Lake Calcasieu, Louisiana •• _____________ ---- .• -- ••. 

Galveston, TexRS ---- - --- - -- - - - --- - - - - •••• ---- --- - ---- - --- - • ( 
Aransas Pa~s, .Texas_ - ----· _ --- •• _ -· •••••• _________ ----- •• _. • 1 
Brazos Sa.ntmµ:o, Texl\8 ----. __ • _____ •• ____________ • ____ • ___ •• 

1\fo,111 

Fe,tt. 
I. 1 

l. () 

I. () 

I. 3 

I. 1 

1. 4 

1. 9 
1. 1 

1. 1 

0.9 

lllean 1·>~e awl fall L>f titks. 

I 
.\t moon'" greatest!' At moon'".)""'l 

declination. <leclinatiou. 

-----1.--
Frei. FeFt. 
l. I< 0.1; 

1. 6 o. 4-

I. 6 0. 4 

I. 9 o. {) 
I. 4 0.5 

2. 2 0.' 
2. 4 1. 7 
I. (j 0.8 
I. 8 (), 6 

I. 2 0.5 
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TO DETERMINE THE RISE AND FALL OF THE TIDES FOR ANY GIVEN TIME FROM HTGH OR LOW WATER. 

It is RometimcR desirable to know how far tlte tide will ri"e i11 a given timP from low water, 
01· fall in n given time from 11 igh water, or to approximate to the time which has elap8ed from 
low or high water, by k11owi11g the Ti"e aud fall of the tide iu the interval. If tbe proporti011 
of tbe rise and fall iu a given tinw were the 8ame in the different ports, thil:' would eaRily be 
i;h.iwn in a single table, gi,·iug the proportional rise and fall, which, by referring· to Table I. 
showi11g the rise and fall of the tidP at tl1e port, would give the rise and fall, in feet and deci
rnals. The proportion, however, is not the same in different ports, nor in t11e same porti'I for 
tides of differnnt heights. The following table XI 8hows the relation between the heights 
above low water for each half hour for N e\v York and Old Point Comfort, and for spring aud 
neap tideR at caC'l1 place. Units express the total rise of high water above low water, and 
the figures opposite to each half hour devote the proportional fall of the tide from high water 
onward to low water. For example at New York, three hours after high water, a 8pring tide 
has fallen ;;;ix-tenths (sixty hundredths) of the whole fall. Suppose the whole ri,,;e and fall of 
that day to be 5.4 foot, (Table I;) then, three hours after hip;h water, the tide will have fallen 
3.24 feet, or three feet three inche'4, nearly. Convcr>1ely, if we have obgerved tha.t a spring 
tide lrnR falle11 three feet three incl1eR, we may know that high water has pas.,,ed about three 
hourn. 

TAEI.E XL 

Oiri71g t/1r· l1riglit qf !lie tit11· aluwc lml' u·aff'r for f:rery hal.f l1our bifor1· or 1!fir'r ltigl1 1mtrr. tltr total rangr 

l;,,;,,g takn1 us equal to 1. 

NL·w York. Old Point Comfort. 
'fi1n.P UeforP or 

I---·-~~---·--·-·----· 

after high water. i I 
Hprinp.: ti1le. Neap tide. ~pring tide. I Nt·ap tin<•. 

I I 
I 

It. m. --, -~---,-~-

0 0 ]. 00 ] 00 J. 00 

I 
1.00 

0 :rn 0. 9H I o. 93 0. !IK 0.98 
I 

1 0 0.94 o. 9;{ o. !)f> o. 91 
I 

I 30 0. H!l 0.86 0. !'8 

I 
0.87 

2 0 0.80 0.72 0.80 IJ. 78 

2 :;o o. 72 0. :;9 0.70 I 0. 68 
3 0 o. fiO 0.45 0. 59 I 0.57 
3 ~o 0.49 o. :n 0. 49 I O.H 
4 0 0.39 0. 19 0.37 I 0.34 

4 :rn 0. 28 0. 10 0·26 o. 2~ 
5 0 0. 18 0.02 0. 17 0. la 
5 311 0.09 0.00 0.08 0.05 
6 0 o. I).~ ----------- o_ o:{ 0.01 
6 3U 0.00 ------------ 0.00 0.00 

···---~---- -~ 

TIDES IN COASTING. 

By observing the time of high v.-atei· and low water along the coast we find the places at 
which they are the same. The map of co-tidal lines (Sketch No. 65, C. S. Rep., 1857) shows 
that it is high water nearly at the same hour all along the coast from Sandy Hook to Cape 
Canaveral ; of cour>1e not in bays and harbors and up the rivers, but on the outer coast. 

It is high water exactly at the same hour all along the line marked XII, seen on the chart, 
near Sandy Hook, and north and south of Hatteras, and, with small interruptions at Cape 
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Lookout and Cape Fear, all the way to near Cape Canaveral. Thi.; same lirw extend.; east
ward to near Block island, and south of Nantucket, and then passes away from our eoast. At 
full and diauge of tl1e moon, along this line, (approximately,) it is high water at h,·el ve o'clock, 
Greenwich time, the local time of high water depending upon the longitude of the place ; or, 
to l'peak more correctly, in the average of a lunar month it is hig·h water Ro many hours after 
the time of the moon's passing the meridian of Greenwich. By these lines, called co-tidal 
lines, we can determine what tidal currents the navigators must expect to meet in coasting ; 
and for tl1is purpose we divide the ports of the com't into two sets, those south and those north 
of New York. 

The sailing lines of coat4tel's, bournl to southern port:; tliit-: i-;ide of tlie t4h-,tit;; of Florida, are 
marked upon tlic map, and altio of those bound through the sound,; to ea,.;tern port,.,, arnl onttiide 
to Halifax and European ports. 

VESSELS TO AKD FRO)[ J'ORTS '401JTII OF NEW YORK. 

South of Sanrly Hook, New .Tcr,.;c~-, t.lie lim1 of XII itour,.; is nowl1ere more than 18 mile,; 
from the coast ; that of XI:i nowhere more than 35 miles; that of XIk nowhere more than 48 ; 
and XI nowhere more than 110. The rlistance of these lines of XII to XI hours, (corre
sponding within four minutes to VII and YI of New York time,) for different parts of th.._1 
coast, is shown from Table A, where the first column gives the name of the place, and the 
second, t.hird, fourth, fifth, Jespectively, the distances of tlic co-tidal lines of XII. XI~, XI~, 
and XI hours. The distance!'\ are measured from the port,; on perpendiculars to the co-tidal 
lines. Tbey may be taken as if measured on the parallel of latitude at all the points for the 
line of XII hours. and at all between Sandy Hook and Cape Hatteras for the lines of XI~ and 
xq houn;. 

A. 

I Distance from <'UH"t, meao;mv1l on perpeudicular to co·ticlal lineo 

N an1P.- of locations. 

1-~\t XI~ hm:I At Xf~ homs. At XI~-~;:~:.- -:._t X~~1~urs. 
I Nautical mi~s. - Na~=l mi~ .\"autical mi/'8. - Km11~~:~~1~rJ. 

Sandy Hook .•• ·--·--··---------··-·-·----···--! 12 32 ,;3 100 

Barnegat·-··-···-··· •••••. ··--·· .••• ·--·-·---· 2 2!1 ;{!I 78 
Cape May .••••••••.••••• ·--------· •••••. -··-·· 
Cape Henlo1icn. ··-··· •• __ . - ---- - . - . _ - • --· --- - - . 

Assateaguc ---· -·-·-· ---- ·-·--· ••.. ·-·- ---- •... 
Cape Henry .••••••• -- .. ·---·· --·- .••••••• -·---· 
Cape Hatteras ••••. _ ..••••.••••••••• __ • -- ..•••.. 

15 

It< 
7 

12 

30 
:1;J 

22 
28 

l' 

46 92 

H !12 

:rn ><:! 

4;{ 100 

20 6:1 

Ocracoke iulet --·-· ---- ...••• ---· ---· ··---· ···- ------------ ---
Cape Lookout. ••••••• _ •••••••• - •••• _... • • • . • • . . - - • - _. __ • - . - - • - . 

11 26 

18 

7 l 

5fi 

Beaufort en tmncc, Nor th Carolina •• _. _ ••••• _ •• _ •. 

Cape Fear ••••••••••••••.•••••• _ ....... ·--- •... 
Ca1»J Rom au.------ --- ••..•••••• _ .•••••• ____ ... 

Charleston light ______ ·---··------·· •••• --·· ••.. 

Port Royal entrance •••••••••••••••••••••• --·-·· 

Tybee entrance ··---· ---· .••••••••. --·· .•••••.. 
St. Mary's entrance.···-·- .••••• ---·---- .•••.... 
St. Jobn's entrance.-----· •••••••••••••••••••••• 

Cape Crulaveral ••••••••••••••••••••••••••••••••• 
Cape Florida ••••••••••••••••••••••••••••••••••. 

6 

3 

5 

15 
6 

IO 

15 

I7 

24 6,'{ 

16 55 

21 fi7 

27 70 

29 78 

6 17 :n 8Z 

12 2;-, 40 lJO 

17 I' 35 I 48 - - .. - - . - - - . - - - -

. -------~~ ------: : : : :~:: :::: :::: ::: : :_~::::::::::: : ::::: :::::: :~ 
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The co-tidal lines are in such direction:; that at 10, 20, and 30 mile:; from the coast, Letweeu 
Sandy Hook aml the St. John';;, there i:s but a variation of seven minutes, and even to Cape 
Canaveral only of eight minutes. 

Keeping ten miles from the sliorc t.be coaster would pa,;:;; from 12 hours at Sandy Hook to 
11 hourn 45 minute" at Hatterac', and i11crease again i rregubrly to 12 hours 7 minutes at the 
St. John'"• as ~hO\rn more explicitly i11 tuble B. These tliree track" of 10, 20, and 30 miles 
are in,;ide of the cold wall of the Gulf Stream, a11d genera.Uy in the cold current, except at 
Cape Canaveral. 

B. 

------------------------,-----

!\ alllt.':S uf datiun~. 

Sandy Houk------ _____ -------------------- ---- ---- --------

13arnegat -·-- ... -- .. •· ....... -------- ---- ------------------------
Ca.pe llfa y _ - - - ____________ • ______ - • ___ • ___________ ••• ______ • 

Cape Henlopen ______ ------- __ •. ___ .------ ____________ -----· 

Assatellgue ------------- -----------------------·----------
Cape Henry - - _ . _ ••• __ • __ ••• ____ . __ •• _ - - _. - - • _____ • ___ •• _. _. 

Cape Hatteras ___________________ - _ --- ---- - - .• _____ ---- ___ _ 

Ocracoke inlet ____ ---------------------·--·------·-----------
Cape Lookout----_--------- --- • -·-. ----------. _. _. _ -- --- ---
Beaufort entrance, N. (' _____ ----. ___ --------- ---- ____ ·-------

Cape Fear-------------------------------------------------
(·ape }l()n1an ..... _ ... _ .... _ ....... _ .............. _ ................ --- ............ _ .......... _ ....... ~-

Urn.rle~ton light __________ ------ ____ -------------- _________ , 

Port Roy :il entrance • _____ - _ - - - - •• __ - - - - - - - - . ___ - - - - • _ - • - - - -

Ty U<'l' entrance_ - - . - • - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - [ 
St. :rtiary'n t·ntrance _. _____ ---- ... -~ - - ---- ---- .... - ................ -- ---- i 
St. John·s('ntranee ________________________________________ _ 

Cape Caiiaveral .. _ •. - __ - - - - - • - ••. - - - • - - - - - - - - - -- - - - - • - - - - - - - , 

Cape Florida---------------------

Co-tidal honr tit IO, 2(', •rnd 30 nautical mile" from the 

coast, })t'rpentlicular to the coakt. 

Ttm 1uile.o off Twenty milei-; off. '!'bitty mileo off. 

Ji. m. 

12 0 
11 52 
12 ,, 

12 7 
12 u 
12 5 

11 '15 
11 47 

11 45 

11 55 

11 cl8 

11 45 
11 52 
11 57 

11 55 

12 8 

12 7 

12 8 

13 l(j 

h m. h. m. 

11 52 11 45 
UH ll 35 
11 53 11 45 
11 57 11 48 

11 48 11 37 

11 48 11 42 

11 30 11 22 
11 36 11 25 
11 30 11 20 
11 :is 11 25 
11 25 11 18 

11 33 11 24 
11 38 11 25 
ll 45 11 32 

11 •13 11 :rn 
11 57 11 47 
11 57 11 liO 

............................. ·--· ! ................................... ... 

It follows, then, a,; a gem.:nil thing, from these two table,.;, that the coaster, in pasRing from 
Sandy Hook to tlw St. John's would have the tide,.; the same, within some fifteen minutes, as if 
he remained at Sa.ndy llook; so that leaving, for examplt=, at high water, he woulJ, accordiug 
to the elapsed time, have the ebb and flood alternating every six hourn and a quarter, nearly, 
as if he had remained near bandy Hook. As the flood tide sehi in geuerally to the north
ward and on shore, and the ebb to the 1:muthward and off shore, he would know by the time 
that elapsed from hil:l departure and the period of the tide at which he started what tidal 
currentt:' he might expect to meet as he passed along the coast. This, of course, is uot pe<.:nliar 
to Sandy Hook as a point of departure, but would be true for auy of the entrances given iu the 
table, taking care not to mi8take the time of tides within for that at the entrance. 

By referring to George W. Blunt, esq., I have obtained the tracks of sailing and steam 
vessels passing frow New York to ports to the south of it, as shown by the lines on the chart 
accompanying this paper. (See Sketch No. 65, 0. S. Rep., 1857.) Tracing these on the map 
of co-tidal lines, I have determined how the navigator would find the tides as he passes from 
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port to port. The results are shown in the annexed table, (C,) in which the port between 
which and Sandy Hook tho mariner passes is at tho head of the table, and, at the side, the 
place off which the co-tidal hours will be found, as stated in tllc table. 

c. 

I, Co~tiJal hours on sailing lines mea.sured on parallels of lat!tmJc of placc8 named in the first column, 
between New York and-

Off-
I . I i I 

Cape 
Florida. 

Delaware Chesa11eake II Ocracoke ; Cape Foor. j Charleston .. 

1 

Savannah. 

1 

St.John'.;;.

1 

.. 

bay. bay. inlet. \ I . 
S_a_n_d_y_H_o-ok-•• -.-.. -.-.-.. -.-.. -.-•• -.-.• -.-•. -•• -.-.• -.-.• -.-•. -.

1

--~-;-m-.-i--~-;-m-;, i :; ; ~ ";, I :; ; ii ~2 m~ ~~~----

~::e:;~;·::::.:·:::::::::::::::::::::::::::::: ~~ ~: 1;12:11 55~1523: II 1~11~~2 .. :~47 111~~: ~-~ I l~~~: :~334~ ~~~: -~4'. 1~~111: 2~4; 
~=:!~~:~~~::·:::::::::::::::::::::::~::::]:::::::::::· ~ : :u v~ 

h. 
12 5 

11 57 

11 45 

II 43 

11 33 
II 24 

Ca1>e Hatteras................................. .••. .••. ... I 11 48 11 48 I IL 48 11 48 11 48 
Ocracokc inlet. ................ , • .. .. • • .. • • • • . .. .. .. • • .. • . . ........... I ......... , .. , II 42 II 12 11 42 11 42 

Cape Lookout • • •• • • • .. ••• •• ••• • . • . . . . . .. • • . • . ....................... 1

1 

11 3'J II 3!J 11 39 11 32 

Beaufort entrance............................. . ..... ... •• . •• •• .. .... f. ..... ... .•. 11 39 II 39 11 39 11 32 

~::~~:::~~:::::::::::::::::::::::::::::::::. :::::::::.::::::::::::::.1::::::::::::1.::::::::::: :~ : ~~ : :: ~: 

11 48 

11 4:2 

11 24 

II 24 

11 0 

Cbarleston light. ...... ,. ....... , •••.••• , • . •• •. . • • • . . • .. •• • .. . • . ••• .. . , ................ , • , • , 11 52 11 18 

l"ort l(oyaJ entrance •••••••.••.•••••••••••••...•••••••••. ........... ! •••••••••••. 12 3 
! 

Thus, from Sandy Hook to Delaware bay, starting with 12 l10urs 5 minutes, off Barnegat 
there would be, at the same instant, 11 hours 57 minutes, and off Cape May 12 hours 10 
minutefl, so that the navigator would have the same succession of tides whether he remained at 
Sandy Hook or passed onward to Delaware bay, or whether he came from Delaware bay to 
Sandy Hook. So from Sandy Hook to Charleston he will find, at the same instant, 12 hours 5 
minutes, at Sandy Hook, 11 hours 57 minutes off Barnegat, 11 hours 45 minutes off Cape May, 
and so onward upon the parallels of latitude for the several points. Fm· all practical purposes, 
then, ef coasting, the succession of the tides, and, flj course, qf the tidal current.~ f!f .flood and ebb will 
be the 8ame as if the navigator remained stationary. Leaving at low water he will med the flood 
for 6 hours 15 minutes, and then the ebb for another 6 hours 15 minutes, and so on. It is the 
simplest of all rules that has thus come out of this investigation. That remarkable change of 
the temperature between the waters of the in-shore cold current and the warm waters of the 
Gulf Stream occurring in so short a distance that Lieutenant Bache called it the "cold wall," 
takes place at diBtances off the coast of from 170 to 29 miles, (see Table D,) between Sandy 
Hook and Cape Canaveral, measured, from the several points named in the table, at right 
angles to the direction of the course, or measured along the parallels of latitude of the pointB, 
at distances from 195 to 28 miles, between Assateague and Cape Canaveral, (Table D.) The 
points where the parallels north of .Assateague meet this division line have not been accurately 
determined. 

17 
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The annexed table shows these distances measured at right angles and on the parallels. 

D. 

})i:.;tance from coast to '' cofrl \Vall', of 

Gulf Stream, off-

~;e:u:cl- at I 1~a:r:~~ 
right angles i parallel of 
to coast I latitude. 

~~~~~~~~~~~~~~--~~~·~1~~~~-

1

, ~Vaut. mila. Naut. mile.•. 

8andy Hook- •••••••. ·----·............ 170 ------------
Barnegat ...••..•.•.••••..•••..•••••••. i 135 
()ape Mtty .•••••••••••••••••••••••••••. i 137 

Cape Henlopen........................ 137 

Assateagne. ___ ... _ ·----- ............ ........... ......... 95 

Cape Henry........................... 92 
Cape Hatteras......................... 30 

Ocracoke inlet .•••••.•••••.••.••. ------1· 53 
Cape Lookout......................... 53 

B"aufort entrance .••••••••••.•••. ·••••· 1 62 
!"ape Fear............................. 54 

Cape Roman ··--·· .••••.•••••• ---- ---- 57 
Charleston light. ••••••••••.••.•••••• -- 61 
Port Royal entrance.................... 79 

Tybee etitrance ••••••..•.•••• --··------

St. 1\fary's ·-··-- ·----- ---- ---- ---- ---
St. John's ..•••••.•••••••••••.••••••••• 

90 
85 

195 
107 

31 
52 
65 

I ......................... . 

97 

103 

95 

97 

95 
87 

82 

Cape Cafiaveral.... •••••. •••• •••• •••••• 29 28 
Cape Florida .•••.•.••..••..•.. ________ ! ...... ···--·------------

The coasting line of thirty miles keeps inside of the cold wall all the way to Canaveral, and 
all the routes traced on the chart from Sandy Hook to southern ports are on the inside of it. 
The Gulf Stream lines, as drawn on the chart, show how the route to Bermuda and to the 
Bahamas cut;; the alternate bands of warm and cold water of the Gulf Stream. 

VESSELS TO .AND FROM: PORTS E.AST OF NEW YORK. 

The plate shows the sailing lines of vessels bound from New York to eastern ports and to 
Halifax, out;;ide. The annexed table (E) gives the Greenwich time of high water off 'the 
several points named in the first column on the routes to and from the places named in the 
heading of the table. The distances are measured at right angles to the co-tidal curves. 

E. 

Co-tidal hourn on sailing lines between New York and-

Off-
! 

Newpmt. New Bedford. Nantucket. Boston. Portsmouth. Portland. Halifax. 

h. m. h. m. h. m. h. m. h. m. h. m. 

Sandy Hook .•••••••••••••• -··--···-·-···---··-·-···-------··-·-···--·---·-----·-···----··-··--·-
Throg's Point............. 16 16 16 16 16 16 16 lG 16 16 16 16 
Fisher's Mand •••• ·--·.... 13 48 13 48 13 48 13 48 13 48 13 48 
Block island ..••••. ·--- •••. 12 16 12 16 12 16 12 16 12 16 12 16 

Monomoy ••••••••••••• -·-· --·--···--- ····-·--·-·· ---·-·-·-·-· 
CapeCod •••••••••••••••••• --··-···---· ····----·-·· -----·-----· 

16 10 
14 35 

16 10 
14 35 

Cape Ann ••••••••••••••••• ---·---·-·-· ··--------·· ------------ ·-··----··-- 15 00 

Portland .•••••••.••••.•••• -··--··----- ---·····---· -----·--·-·· ••• ----·-·- -----------· 

16 10 
14 36 
14 40 
15 so 

h. m. 
12 5 

11 30 

12 15 
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In passing from New York to an eastern port the first great change in the tides and tidaJ 
currents is·between the East river and Long faland sound; the difference between Go\'ernor's 
island and Negro Point, on 'Vard's island, at the eastern entrance to Hell G:tte, is two hours 
and forty-five minutes. Between this point and Throg' s Point the chctnge is small. The 
mariner is now in the full tide of the sound, and between Throg' s Point and Fisher's island 
there is a difference of time of but two hours and twenty minutes, the greatest part of which is 
at the head of the sound and at its entrance, that is, near Throg' s Point and Fisher's islaud. 
From off New London to off Sand's Point the difference is but one hour and forty minutes, so 
that if the mariner, instead of remaining at Throg' s Point, passes onward to Fisher's island he 
would lose but half a tide in the whole passage. In other words, he would have the same 
succession of rise and fall, according to the time elapsed, whether stationary or passing onward, 
within two hours and a half, or less than half a tide. 

The tidal current lines show that even a less allowance is to be made for the change of 
current than for the change of tide ; the difference in the chai1ge of curren L lietween Throg' s 
Point and Fisher's island, along the middle of the sound, being of no practicable importance. 
Passing out of Long Island sound the tidal hours grow earlier, until off Block island that of 
Sandy Hook is again readied. The co-tidal line of s~mdy Hook and Block island being the 
same, it is the struggle of the same tide through New York bay and the narrow J<jast river, and 
obstructed Hell Gate, and through Fisher's island and Long faland sound, and to Throg' s 
Point. The tidal currents meet near Throg' s Point. 

'fhe lower part of Narragansett bay has the co-tidal hour 12 hours, nearly. Buzzard's bay 
has nearly the same co-tidal hour, the tide wave reaching the shore at nearly the same time: all 
around the bay. 

It would be impossible to give in a small compass a minute account of the tides of Martha's 
Vineyard and Nantucket sound. In general it may be said that as far as Holmes'" Hole and 
Wood's Hole they resemble those of Block Island sound, and afterwards those of Monomoy, at 
the eastern entrance ; but this generalization is unsatisfactory without more details than there 
is space here to give. In these sounds take place the remarkable change of between three 
and four hours, the greatest change of our coast, dislocating, as it were, the times of high water 
at places south and west and east and north of Nantucket. The whole of this clmnge take,; 
place between the eastern entrance of Nantucket sound and the western of 1fartha' s Vineyard, 
giving rise to quite a complex condition of both tides and currents, which it has occupied much 
time to unravel. The dominant co· tidal line of our coast, from Block island tu Cape Canaveral, 
is that of 12 hours of Greenwich time; that of our eastern coast, from Nantucket to Passama
quoddy, is, in general, 15 hours. Passing out of Nantucket sound coasters carry nearly the 
same co-tidal hour to Cape Cod, and thence vary their time about half an hour in passing to 
Boston, to Portsmouth, to Portland, or to Passamaquoddy. It has long been known that tlw 
tidal almanac for Boston might practically be used for eastern ports. Y cssels from New York 
to Halifax, and New York to Europe, which keep outside, and should keep well off tho 
Nantucket shoals, and off George's, as shown by the tract on the chart, vary their co-tidal hour 
but little, keeping between the lines of 12 and 11~ until quite well on their course, and beyoud 
Cape Sable. The same rule will apply to their c-ase as has been given for vessels between 
New York and a southern port. 
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APPENDIX No. 10. 
llEPORT TO THE surERINTENDENT BY ASSISTANT L. F. POUHTALES, IN CHARGE OF THE FIELD AND OFFICE 

WOltK 11ELATING TO TIDAL OBSERVAT:mrn. 

Co.A.ST SuRVEY O:FFICE, October 1, 1861. 

Sm: I have the honor to submit the following report on the field and office work performed 
hy the tidal party under my charge during the past year: 

Fit:ld-work.-The permanent stations at which it is proposed to observe the tides for a 
long period of years, so as to have full data for the study of all their inequalities, were, at the 
Leginning of the year: Eastport, Boston, New York, Old Point Comfort, Charleston, Fort 
Clinch, on the Atlantic coast; and San Dicg0, San Francisco, and Astoria, on the Pacific coast; 
Tortugas and Pensacola, on the Gulf of ~foxico, were considered as partaking nearly of the 
character of permanent stationH. 

The station at Eastport was kept up by Mr. G. B. Vose, who had at the same time charge 
of the magnetic station at that place. In August last Mr. S. Walker was ordered to take 
charge of the station in place of Mr. Vose. 

At the Charleston dry dock the location of the tidfl·gauge has become inconvenient on 
account of its becoming silted up so much that the low water could not always be observed, 
and a new tide-gauge was therefore erected under the supervision of Assistant I-I. Mitchell in 
the building used for a self-registering tide-gauge by the Harbor Improvement Commission. 

At Governor's island the self-registering tide-gauge was kept in operation during tlie 
whole ·winter by using kerosene oil in the float tube to prevent freezing. The experiment was 
not perfectly successful, owing, probably, to some leakage in the tube. The corresponding 
oh;;,ervatiuns at Brooklyn were made as usual. During part of the summer a temporary staff 
was used, the observer's house having been taken down Ly the ferry company for repairs to 
their wharf. They have lately finished that work and put up on it a neat house for the tide-
gauge. 

At the Washington navy yard the tide-gauge was kept 
1860, under the care of Mr. J. W. Donn, of this divi8ion. 
being needed elsewhere. 

in operation until December 12, 
The gauge was then removed, 

At Old Point Comfort the series was continued during the year, with the exception of some 
slight accidental interruptions. 

The observations at Charleston were received up to April 22. The gauge was still in 
operation on May 4, when the last letter was received from the observer. Postal intercourse 
with the southern States having then become interrupted, it became impossible to communicate 
with him. 

The tide-gauge at Fort Clinch remained under the charge of Mr. J • .A. Walker until Sep
tember, 1860, when he resigned, leaving the station in charge of Mr. Meares, who, being inex
perienced in the use of the instruments, was replaced on November 5 by Mr. A. M. Smith; the 
latter resigned and left the station on the first of April. A letter was then written to Mr. 
Walker to pack up the gauge and send it to New York, if possible, but no answer was received, 
postal intercourse having in the mean time become interrupted. 

From Tortugas good observations were received until May 1. The observer then advised 
the discontinuance of the observations on account of frequent interruptions caused by the con
cussions of the heavy ordnance fired for practice at the fort. There being no particular 
reasons for keeping up the observations, which were instituted chiefly for comparison with the 
other tidal stations in the Gulf of Mexico, which had all been interrupted, the observer was 
instructed to pack up and store away the instruments. 

A full year's observations having been obtained at St. Mark's and St. Vincent's islands, 
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(western entrance to Apalachicola,) Mr. A. C. :Mitchell was directed to take up the gauges and 
remove them to stations on the coast of Loui;.;iana and Texas, where it was hoped they would 
scarcely be molested by the sparse population inhabiti11g those parts. Mr. Mitchell performed 
that duty with the use of the schooner Twilight, turred over to him by Sub-Assistant H. E. 
Halter, in Mobile. No opposition was made to the removal by the inhabitants, although the 
schooner had to go into the harbor of Apalachicola for repairs, m;-ing to an accident to one of 
her masts. Mr. Donegan, the observer at St. Mark's, accompanied }fr. Mitchell. Mr. Maslin, 
from St. Vincent'8 i8laud, resigned and remained a.t Apalachicola. The schooner then proceeded 
to the Southwest Pass of the Mi;;sissippi, where she nrrived on the 4th of March to remove 
the gauge located there, it having been found superfluous to keep it up any longer, on account 
of a full year's self-registering obRervations, kindly placed at the disposal of the Coast Survey 
by Captain A. A. Humphreys, United States Topographical Engineers. The observer, Mr. C. 
Keyser, hatl previously resigned, havirig engaged in other occupation. He had beeu for a 
number of years a faithful tidal observer a.t numerous :-:ontl1orn stations, under the direction of 
the late G. Wurdemann. Mr. }fitchell then visited the tide-gauge at Last island, established 
in 18GO, and supplied the observer with paper; and, after stationing Mr. Donegan at Calcasieu 
entrance, proceeded to Aransas Pass, Texas, where he established a tide-gauge on the 16th of 
April. Having received a draft from the office, which he was unable to negotiate at Aransas, 
he was obliged to go to Corpus Christi, leaving the schooner for a day or two. On .Ap1·il 21 
she was boarded by W. II. ,Jones, deputy collector, and a body of nine armed rebels, several 
of whom still held federal commissions in the custom-house, post office, or light-house estab
lishment, who seized her and all the public property on board. Mr. Mitchell returned to 
Washington in :May, after a very trouLlcsome journey through the seceded States, and was 
aRsigned to duty in Section I. 

:Mr. Donegan wrote to the office on :May 1, transmitting his observations for April, and 
reporting that a committee of citizens had visited him and insisted upon reading his future 
correspondence. Ile was notified by the Superintendent, in consequence, to pack up and st.ore 
his instruments in tho safest place he could find, aud to make his way north in the best way ho 
could, as no money could be safely transmitted to him. A letter from him was received in 
August, stating that he was detained as a prisoner. 

The oLiserver at Last island was also notified to pack up his instruments, but nothiug more 
has been heard from him. He is a resident of the neighhorhood of his station. He had trans
mitted his observations up to April 1. 

At Great Point Clear, Mobile bay, a self-registering tide-gauge had been established by 
Mr. Mitchell on tho 20th of November, 1860, at the request of the Mobile harbor commission
ers. The records were received until Ap1:il 1. Since that we have had 110 information about it. 

The tide-gauge at the Warrington navy yard had been taken down for repairs in the middle 
of November, and not set up again on account of Mr. Abert's absence. It was still there at 
the time of tho'seizure of the yard by the rebels. 

The tide-gauge at Cape San Lucas, Lower California, gave satisfactory results after the 
change mentioned in last year's report. The station was discontinued July 28. 

The three stations at San Diego, San Francisco, and Astoria, under the general supervision 
of Lieutenant G. H. Elliot, United States Engineers, have continued to give the most satisfac
tory results, as heretofore. Every tidal station is provided with a set of meteorological instru
ments, which are recorded three times a day. 
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The following table exhibits the tidal observations received during the year, with the 
exclusion of those taken by the hydrographical parties for the redaction of their soundings: 

Li.~t ef ob.~crrntions r"reiued 1luri71g tile year ending Septem'hcr 30, 1861. 

Station~, per- I 
mauent ur 1-----
temporary. From- To-

Time of occupation. I ~. 
_____ I~ 

5 
"' "" 

Remarks. 

l 
I

I 

.. Name of stations. Name of observer. Kind of 
~ 

1

1 gauge. 

~ I ----------[ -------,---1-----1------ -----
/ E M { G. R. Vo~e ........ }( S.R ...•• 

I 
,astport, e..... .. .. • • • .•.. 

S. Walker ........ i 
j Ooston Dry Oock ............. T. E. Ready ........... ~ Rtaffbox ..•••.• 1lo .•••.. 

II 
1 
Governor'~Island,N.Y .••••. R.T.Ua:ssett ••••••• i S.R ............ do .•••.. 

I 
3rooklyn, N. Y ..• , .••• •••••. , , , . do .•• ••• • ••• •• . Box, •• ,. .,, , .do .••• ,. 

III Ohl Pninl Comfort, Va. .•••••. M. C. King .••••••••• S. R ....• •q· •. du ••••• , 
Washington Nil-VY Yard....... J. \V, Donn.......... S. R ..... TempOrary.,, 

Y Charleston,S. C., ............ \\ .... R.f:lerron .••.•••. S.R .•••• Permanent .. . 

\'I II F'ort Clincti, Fla ............... A. M. Smith ..... . 
Tortu~as, Fla .•. , , ........... 1-1. Benner;; .••.•••.. S. K, •••. 'l'cmporary •.. 

VIJ St.Mark'~,_Fla ............... P.H. Uonegan ......... S.R ••.•.•• ,,,,do.,,.,, 

I 
St. Vinccnt':.;J:.la.ml., Fla .••. G. \'V.Ma~lin .••••••. 8.K •.••.•••••• do ..... 

Warrington N"a1ty Yarcl, Fla ... 8. T. Abert ........... ' S. R .••.. Permanent .. 

YflJ 11 Great l'-0int Clear: A1a .......... j N. E. Stewart ..... l' S. R .•••• Temporary .•. 
1 T. :Spelman ••••••. f 

Southwest Pa,.._, i.a.... •. . • . . C KPy,.er i 8 R do 

La~tl,.1aml,La ............... P~ter \~·il~~r:~:::::::1 S~R::::: ::::::ao~::::. 
! Calcasit-·u, La ................ P.H. Donegan, ••••• ! S.R ............ do ..•••• 

X I Ca.pc San Lucas, L. Cal .•••••• J. Xantu.s .............. S. R ...... , ••••• do ...••. 

I 
S.an Diego, <~a.1 ................ A. Ca:::~idy. •••••• •••. ! 8. R.... Pennanent ..• 

Fort Point, Cal.•••••• ••••••• · 1 [l. E Vhrlandt, ...... j B. R ............ do .••••• 

·-·~~_J_ A..~toria, Oregon ....... •••• ••• . L. \.Yilson ... , ..... , ! S. R. •••• ...... do .• ,, •. 

Permanent~ .. Oct. 1, 186() ! Sept. 30, 1851 : 3651 
Oi:-t. 1, IMO ! Sept. 30, 1861 I 36!i ! 

Oct. i, 1B60 Sept. 30, 1861 365 I 

Oct. 
I 

3(), 1861 i 365 I 1, l&JO ! ~eJJt. Day tides for com-

Oct. l, 1860 Sept. 30, ltlGI 36;.j 1>arisu11 with Gov~ 

Oct. J, l!ltiO /Dec. 12, 1060 I 7:J ernor't3 island. 
Oct. J, 1860 I April 2-2, 1861 ! 204 

Sept. 1, 1860 j Mar. 25 J861 206 

Sept. 1, 1860 i Aug. 1 1 186L i 273 

!iept. J, 1860 I Feb. 71 H~til 
1 160 

Se11t. I, 1860 , Feb. 8, Hl61 i 161 

Sept. 8, 1860 I Xov. 16, }850 I 69 

No-v. 20, 1860 i April l, 1861 I 132 

I 
Aug. 23, l&iO I Feb. 11, 1861 ~ 172 

Sept. l, 1860 April 1., 1861 i 213: 

April 1, 1861 I May 1, 1861 I 31 ! 

June 17, 1860 ) Juiy 2:1, 1861 ! 400 
July 1, 1861 . Aug. l, 1861 I 39G r 

July 1, 1861 I Aug. 26, 1861 I 42-2 ! 

July I, 1861 i Aug. 1, 1861 i 396 

S. R .......... do .... .. 

Uffice·work.-The following persons are now attached to this division: IL S . .A.very, J. 
Downes, J. W. Donn, M. Thomas, and S. D. Pendleton. The following were temporarily 
attached to it during the year: J. H. Gilliss, Charles Balmain, L. M. Johnson, L. L. Nicholson, 
and P. P. Dandridge. The detail of dates of their reporting and detachment are already 
comprised in my report to the assistant in charge and need not be repeated here. 

Mr . .A very has been chiefly engaged in a thorough revision and consolidation of tho reduc
tions of the different permanent stations, and in completing the tide tables of some of the tem
porary ones; also in making reductions of some of the stations in the Gulf of Mexico, and 
deducing the daily inequalities from them. He has besides performed miscellaneous other 
duties. 

The work of dccompoRing graphically the tidal curves of the stations in the Gulf of Mex· 
ico has been distributed among Messrs. Downes, Gilliss, Balmain, Johnson, and Nicholson, Mr. 
Downes reading off the original sheets, and the others plotting and decomposing them. Mr. 
Gilliss has introduced several ingenious and time-saving improvements in the mode of execut
ing this work. Messrs. Johnson and Nicholson were detailed to make tidal observations at the 
Washington nrwy yard during tlrn time employed by Lieutenant Phelps in making a hydro
graphical survey of the Potomac river. 

Mr. Donn has had, as heretofore, the duty asRigned to him of examining the sheets of the 
self-registering tide-gauges, when received; of registering and reading them off; of acknowl
edging their receipt, and. pointing out defects to the observers; he has besides attended to 
other miscellaneous duties. 

M. Thomas and S. D. Pendleton have made the ordinary reductions of some of the per
manent stations. 

Very respectfully, your obedient servant, 
L. F. POURT.A.LES, 

.Assistant United Stales Ooa&t Survey, in charge ef Tidal, Divis-ion. 

Professor A. D. BACHE, LL.D., 
Superintendent United States OOQ..'3t Survey. 
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A PP END IX No. 11. 
REPORT OF PROFESSOR W. P. TRO"\YBRJDGE, A"Sif:>TANT COAST SURVEY, WITH RESULTS OF EXPERHrEKT~ 

MADE WITH AN INSTRUMENT DEVH\ED BY HTM TO REGISTER DEPTHS IN SOUNDING, A::\!J DISIANCE 
AS A LOG AT SEA. 

NEW YORK, January 25, 1862. 

DEAR Sm: I respectfully beg leave to present, as a supplement to the report on my sea
son's work in Narragansett bay, the encloi:;e<l results of experiments with the sounding appa
ratus and log which I have devised. These experiments were made from time to time during 
the season, and on referring to my note books they appear to give such satisfactory evidence 
of the accuracy and reliability of the inst.ru ment that I have thought it worth while to make 
a formal report upon the subject. 

The use of the revolving helix in sounding has never before given the very nice and accu
rate results which were expected, and aiil the errors of the instrument were large, Massey's 
indicator, in which this principle is applied, has heretofore been chiefly emplo;,ed in deep-sea 
soundings, where errors in determining depth might be tolerated. Having become satisfied 
that the faults of Massey's indicator were owing to the construction of that instrument noL 
being adapted to the nice work which it was expected to perform, I endeavored to combine 
the revolving helix with the registering wheels in such a manner as to allow the blades the 
fullest freedom of revolution, approaching as near as possible to absolute freedom of motion in 
the water, and at the same time making the '1.-ork which the blades have to perform in gi\·ing 
motion to the self-registering wheels the least possible. The form of the blades was also 
modified so as to present a greater surface to the water and to throw the points of action of 
the water as far from the axis of motion as possible, in order to give the blades the greater 
power to overcome the friction of the wheel work. The result of these considerations was the 
instrument which was used in these experiments. I believe it possessel:l great superiority in 
the following points: 

1. Its delicacy or accuracy ~ombined with strength. 
2. The great range in the magnitude of the dietances which may be accurately measured 

by it. It is quite as useful in sounding in three fathoms as in depths of t.hree hundred or 
even a thousand fathoms. 

3. It may, without alteration, be used as a log or a current metre. As a log a di11tance 
of one hundred and fifty miles may be run bufore a complete cycle in the revolution of the 
wheels is accomplished. 

To use the instrument as a log it is only necessary to take off the lead and tow the register 
astern of the vesseL 

Thus it will be seen, by inspecting the appended results, that the apparatus records feet 
in small measurements (for depth,) and miles and fractions of miles in large measurements if 
used as a log. 

I am, very respectfully, your obedient servant, 

Professor A. D. BACHE, 

Sup't U. S. Coast Survey. 

W. P. TROWBRIDGE, 
.A.ssi~tant U. S. Coast Survey. 



 

136 

Num!:H!l" 
of crust. 

1 

2 

4 

5 
6 

7 
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Experiments in sounding witli "sounding apparatus and log." 

One rcvolutrnn of blades= l! foot. 

First series, September 8. Second series, e.eptcrnbcr 8. 

I -l-- I . 
I Number of rev- Depth in feet U-epth in t Difference 

I olutions of __ a_n_d_t<_n_th_s_. ___ fa_•_h-om_•_a_"_"_ 1

1 

from mean. I blades. tenth~. 

6.75 

7.0 

7.0 

• 3 

7.0 

7.5 
7.0 

7.0 

7.5 

JO.I 
10.5 

10.5 

11.0 
1().5 

ll.3 

10.5 

10.5 

11.3 

I. 7 

1. 7 

I. 7 

!.~ 

1.7 
1.9 

l. 7 

I. 7 
1,9 

.o 

.o 

.0 

.l 

.o 

.2 

.o 
,0 

Number of I Numbcrofrev-
, cast. olutions of 
! blades. 
l ~ 

I i 
I 

l 7.3 

2 I 7.3 

! 3 7 .o 
4 7.5 

I 
5 7.3 

I 
6 7,3 

7 7.8 
8 7.5 

9 7.3 

10 7.3 

11 7.3 

I 12 7 .3 

i 

13 7.0 

14 7.3 
I 15 7,3 

I 16 7.3 

I 17 7·3 

! 

I Depth in feet 

I 

Depth in 

I 
arnl tenths. fathom~ and 

tenths. 

11.0 1.8 

11.0 1.8 

10.5 1. 7 

11.3 1.9 

11.0 1.8 

11.0 1.8 

11.7 1.9 

11.0 l.8 
11.3 1,9 

ll.O 1.8 
ll,O 1 8 

11.0 1.8 

11.0 1.8 

11.3 1.9 

I 
10.5 1. 7 

11.0 1.8 

ll.O 1.8 

Difference 
from 

mean. 

.0 

.o 
,l 

.l 

.o 

.o 
• l 

.o 
,l 

.o 

.o 

.o 

.o 

.I 

. I 

.o 

.o 

Mean •••••. ,, ................. ,, ••••• ~; 1.7 ! Mean •••••••••••••••••••••••••••••••••• I. 8 ~ 0 0 0 I O 0 I •• 

I 1······· .. ··· ! 
Register No. 1. Rcgi~ter No. 2. 

~------------------------------~ 

Experiments witli sounding apparatus :So. 1. 

Briswl Ferry, &piembl:r 20, 1861.-lloat aru:horcd in about thirtmi jalhoms, and le-ad ae1U to tk bot/Qm a1 each C<Ut, and all the ca8U in 

/Jie same plat:•. Strong tide running. 

One revolution= Ii- foot. 

-----~-- "---

Number i Number ofrev-1 Depth offeet Dt:!pth in Difference 

of cast. I olutioa• of and tenths. fatlloms. from mean. Remarks. 
blades. 

l 

I 
5.l.8 80.7 13.5 .1 The foregoing soundings arc average resalts taken from a large number of 

2 53.7 80.6 13,4 .o experiments-. 

3 53.5 80.3 13.4 .o Experiments in 2:J fathoms show that the errors do not increase with the 
4 5:1.5 80.3 13.4 .o depth. Five casts in the same place gave a depth in revolutiOn between 

5 5~.8 79.2 13.2 . 2 90 and 90. 7, or a range of l foot onJy • 

6 53.ll 7Y,8 13 3 .I Experiments with different weights at same depth gave nearly- identical 
7 53.3 80.0 13.3 .1 results, showing that the number of revGlutions ilil proportional to deptb 

8 53.7 B0.6 13.4 .o and not to velocity. 
9 53.5 B0.3 13.4 .o 

10 52.8 79.2 13.2 .2 

11 53.7 80.6 13.4 .o 
12 53.8 80.7 13.5 .I 

13 53.2 79.8 13.3 .1 

14 :53.0 79.5 Ja.3 .I 

15 53.8 80.7 13.3 ,l 

Hean. •••••.•••••• •••••••••••••••••••• 13.4 ............. 
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Experiments in sounding witli register Xo. 3. 

Btlween Hug island and Pruilence island, October 17, 1861.-Slackwater lead weni to seft /)Q/tom each cast. 

One revoluiion = 1 . ..5 foot. 

Number I Numher ofrev-
of cast. 0JL1tio11s of 

bJ.ade~. 

I 58.0 

Sl 58.0 

3 58.0 

4 51l.O 

5 58.0 

6 58 0 

7 

8 

9 
JO 

11 

12 

57.5 

57. 7 
57.2 

57.6 

57.5 

57.3 

0-f!pth in fo{•t 
antl tentlle;. 

i tenths. 

i Depth in l Diff"erf'llC'e 

I.· fathom~ a11d .

1

' lll tenths. 

·----··-~ .~-----\- -------
€7,0 14.5 

1

, ,I 

87.0 14.5 .l 

87.0 14.5 

1

. .l 

:~:: :::~ I :~ 
S7.0 14.5 .l 

S6.3 

S6.6 

85.8 

86.4 

86.3 

86.0 

14.4 
11 4 
]4.:l 

14.4 

H.4 

!4.:J 

.o 

.o 

.1 

.0 

.o 
.1 

----------~-----i------.~----
Mean ................................ ) 14..! ] ............ :\ 

Nu01ber of 1 Number of rev- ' 
cast. olutiuu1' or 

bladl'S, 

57 .0 

2 57 .8 

3 !ll.5 

4 .'J7.2 

5 55 5? 

6 57. l 

Si.I 

57 u 

lO 

II 

12 

13 

14 

~lean .••••• 

56.7 
51,3 

57.6 

57 .4 

57.2 

57 .0 

Deptti in feet 
aml tenths. 

8.5,5 

86. 7 

86 J 

8.1. 8 

l>l.J 

8.J. 7 

86.6 

85.5 

8.l. l 

86.0 

86.4 

86.1 

8.J.8 

85.5 

Ul~ptl1 in 
fatl1om.- and 

tenths. 

H.3 
H.5 

14.4 

14.3 

13.9! 

14.3 

14.4 

14.J 

14.2 

14.~ 

14.4 

14.3 

H.3 

14.3 

14.3 

137 

'Ditf1•r,.110e 

in tenth~. 

.o 

.2 

.1 

.o 

.o 

.i 

.o 

.1 

.V 

.1 

.0 

.o 

.o 

!"········ 
·~--------------------------------------~ 

Experim.ents in sounding with. rcgi.stcr 11-0. 1. 

Off the oouth end of Prudence isl11nd, O:tober 4, 1861.-Boot anckored in 11bout 22 fathoms. Strong tide runni11g. Lead went tu lw·d 

bottom each ca81.. 

One revolution of blades= l .5 foot. 

i N umller of rev-1 i 
Nllmbt!r of! Number of TC\'- j ~itl'ercnce Numb-er Depth ia feet. Depth in ~ Di1forence DeJlth in feet lkpthin 

of cast. ollrtions of fathoms. ! from mean cast. oluticm!": of and tenths. fathom-. aud !froru mean 
blades. I in tenths. bl<idc~. tenttu. ! , in tenths. 

I 
----·· ---- 1---·--

85.2 127.8 21.3 .o 90.7 !JG.I 22 7 .1 
2 85. I 127. 7 21..3 .o 90,J 13;.,5 22.6 .o 
3 84.5 126.8 21.1 .2 3 ll0.7 136.1 22 7 ,I 

4 8.1. 7 125.6 21.0 .3 4 90.5 13;,.s :ll.6 .o 
5 85.0 127.5 21.3 .0 5 90,5 13.5.8 ~U.6 .0 

6 85.5 128.:J 21.4 .l 90.0 13.J..O 22.J .I 

7 85.3 128.I 21.3 .o 90.5 135.tl 2-2.R .o 
8 BG.2 129 3 21.5 .2 90,5 135.8 2i.tl .0 

9 85.0 127.5 21.3 .Cl 

10 85.4 128.1 21.3 .o 
11 85.4 128.l 21 3 .o 
12 8.5.6 128.4 21.4 . I 

Mean .......................... ••••••I 21.3 ] ............ Menn ................................... ] 22.6 
1-~---

I !'"""""·· 
NoTR.-Jn each of tbe fort'going series the casts are repetitions at the same dP.pth and in tb1~ same plac-c. Jn some cases the bottom was hard 

and in others eoft. 

18 
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Experiment with, sounding register No. 3. 

Bri.wl harb<>r, Od-Ober 19, 1861.- With dif!er<nt weiflhU attuclu:d, 7 pou11W< and 28 pouruis, ai same depth. Line made fai!l to rail. 

One rcvulution = l.5 ft!et. 

Twenty-eight pound!I of lead attached. Seven pounds of lead atta-ched, 

---,,-----------,------.----11----,1-----.--------------
Number J Number of rev- Depth in feet I Depth in Difference j Number of Number of rev- Depth in feet De?th in Differf!nce 
of cast. I olutions, and tenths. :fu.tboms and from rnean. 

1 
cal:\t. I olutions of and tenths. fathom-s and from 

! tenths. I blalles. I tenths. mean. 

18.8 3.1 .O 

1

li---l--I 12.7 Ill.I 3.2 .l l 
2 

3 

4 
5 

6 
7 

B 
D 

12.5 

11.5 

11.3 
12.!! 

12.5 

lt.5 
11.3 

11.5 

12.4 

17.3 2.9 .2 2 12.5 18.8 3.1 .o 
17.o 2.8 .3 a 12.-0 18.0 :i.o .1 
18.3 3.1 .o 4 12.4 18.6 . 3.1 .o 
18.8 3.1 .u Ii 12.5 18.8 3.1 .o 
17.3 2.9 .2 6 13.1 19.7 3.3 .2 

17.0 2 8 .3 7 12.5 18.8 :J.1 .o 
17.:J 2 9 .2 8 12.9 19.4 3 2 .l 

ts.6 3.1 .o I 11 12.1 18.2 :i.o .1 
IO l:l. I 19.7 3 3 .2 10 12.2 18.3 3.0 .I 

11 11.3 17.U 2.8 .3 ll I 11.8 17.7 3.0 .1 
12 1J.o 19.5 a.3 .i:l rn 12.5 lB.s :u .o 

ia 11.8 17.7 I 2.9 .2 13 12.o 18.0 ~.o .1 

14 12.7 19.1 I 3.:J .1 14 12.3 18.5 :J.l .o 

15 12.U 18.0 I 3.0 .l 15 12.7 lY 0 3.2 .l 

16 12.7 J9.l 3.2 .J 16 12.2 18.3 3.0 .1 

17 12.6 lB.9 3.2 .l I 17 12. 7 19.0 3.2 .l 

18 12.6 18 9 :i.2 .1 I 18 12.1 18.2 3.!l .1 

19 12.5 ' 18 8 3.1 .o 19 12.:J 18.5 :J.l .() 

20 13.0 I 19.5 3.2 .1 I !W 11.2 16.8 2.8 .3 

~--·~---~--'----·~-!~-----. I~------'------------- -~~~-~I~--~ 
Means................ 18.J i 3.1 i ............ ; Means...... • .. . . ••• .•. 18.5 I 3.1 

NoT.1:.-These experiments were not made under sati8fu.ctory circumstanees entirely. 7lle me&.ns, however, differ only in 0.2 feet. 

Experiments with Trowbridgc's "sounding apparatus and log," used as a log. Apparatus drawn after a 
lmat with floats attached. 

11 

Reg18tcr No. I, drawn af\er a four-oared boat from Bowen's 
wharf to Cb1.uch ts wharf, Brjstol harbor. 

Feet. ! I Register No. 2, drawn after n two-oared boat from Derrick to Peet. 
: I Soutbwet1t wluuf, i'all riv~r .. 

~-----------~-----------f----'l----~~~~~~~~~~---~~~~~~-1·--~ 
Number of revolutions of blades, 5, 376 •• , ••••••• •••• •••••••••• 

Double the tlistanee B, 064 = distance .......................... . 
2 

8,064 ! 

4.,032' 

==1 
Diltance by chart .•••••.. , .................................. ,. •• • 4,000 I 
By log ......... , ........... , .... , •• ,.,•••• .... ••••·•·•••••••·. 4,0321' 

--
Dil!'erence •••••••••• , • • • • • • • • • • • • • • • • • • • • • • • • • • • • • ••• . 32 

:1 

Number of revolutions of blades, 7,01-:t ........ •••••. •••••• •••• 

Double tlle distance, IO,&.H =distance .......................... . 
2 

Oisl&nce by plane-table sheet ••••••.• , ••••••••••••••••••••••. 
By log ..................................................... . 

Difference ............................................... . 

10,521 

5,260 

5,380 
5,2611 

120 

Nora.-Jn these c:iperiments the Jines were run over and back so u to compensate for the effect of tbe tidal currents, thu meuuri111 double the 

distance each time. 
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Experiments witTt Trowbridge's sounding apparatus and log, used as a log. 

Regi.lers )\lo. I and No. 2, floated beltind a two-oared boat, (dingy of 8Cho<mer Ouwell,) at FaJJ, river, Ma&achU3tU•, from Derri<:k wharf to 
breaku>ater awl back. 

One revolution of blades= 1.£ foot. 

REGISTER No. }, Feet. REolsTER No. 2. Feet. 
~~~~~~~~~~~~~~~~~~~~~~~-1-~~~' ~~~~~~~~~~~~~--~~~~~~~~~ 

First trial. 

Number of rcvol11tion.s of blades, 2'-599 ......................... . 3,s9S I. 
l.,94Y_i · 

First trial. I 
Number of revolutions of blades, 2, 759 ..................... , • 4, 138 

Double the distance~~~ 138 
:= distan~e ......................... I 2, -06Y Double the distance, ::1,89B =dista11ce ......................... . 

~ 2 f= 

Secoftd trial. Sec:oM hia.l. 

Number of revalutions or bin.des, 2, 795 .•• , ................... , •••• Number of revolutionii; of blades, 2, 926 •• ••••• •••••••••••••••• 

Double the distance, 4•389 = diei:tance ........... , ••.•••••••• Double the distance, 4 ~ l9-2 =distance •• ,,.,, •••••••••••••••.•.. 
~ 

4,192 

2,0001 i 2 I 

RECAPITULATION. 

Distance by-

Regillter 1-Fir~t trial .............................. - ......... _ ........ .. 

Second trial .................... , •.••••••••• , •••••. ,, .... . 

Register .2-Fir~t trial .•.• ,, ..................... •••• •••••••••••.•.•• 
Second trial •.•.••••••••••••• , ••.••• , •••••••••••••.. ~ ••• 

Feet. 

I,949) 
2,096 t Di~tancc by plane-table 

2, 069 J sh eel = !!, 1:36 feet. 
2,195J 

2,077 

Distance by plane-table •••• , •••••••••••••• , • . • . • • • • . • • • • • • • • • • • . . • • 2, 136 

Difference ••••••••••••••••••• , •••• , • , , ............ , ••• , •• , • , • . 59 

! 

4, 389 

2,195 

Experiment!! with Trowbridge'!! "sounding apparatus and log" ust•d as a current metre, boat anchored anrl 

instruments floated astern, ~-

-----------~-----~------------. ------------------

E:cperimcntlf i11 lh.e: water-way of dr-owbridge at Stone
brUl«~, S<pl"'1tb"7' 14, 1861. 

Very high velociLy-Apparatus floated on .!!Urface. 

FIB.ST Tltl.A.L, 

J.Tumber of rc,~oJutions of blades, 002 = l,35J feet. 

Experiments off Ho~ Islam tdtarf, Septemb.,. 
20, l!ltil. 

Boat anchored and apparatus floated astern. 

FIRST TRIAL. 

Number of revolutions of blades= 163 = 243 feet. 

Time= 225 seconds. Time= 300 &econdi;i. 

l..,~ =6 feet a.second= 21,600= 4.1 miles per hour. 243 = 0.8 feet a second =2.,880fect an hour. 
2-2.'i :WU 

.11.pparatHS aunk beU>w aurface by weight. 

.SECOND TRIAL, 

Nm1•berof revoJutionsof blades, 3,557=5,J20 feet. 

Time = 765 seconds . 

.5.:~ -=6.9 feet a second=24,840;;::::::4, 7milesan hour. ( 
'"iSit 

NoT&.-These experiments show the different u~es to 
which the apparatus rnay be applied without clrn.ngP

or modification. 
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APPENDIX No. 12. 
REPOltT OF :MAJOR w. n. PAL:\IER, c. s. TOPOGRAPIIICAL ENGINEEns, .ASSISrANT COAST SURVEY, IN 

CHAltGE OF 'flIE OFFICE, AND SU[l-REPORTS OF THE CHIEFS OF OFFICE DlYISIONS. 

U. S. COAST SURVEY OFFICE, Washington, Nov. 1, 1861. 
DE.rn Sm: I have the lwnor to submit herewith, in conformity with your instructions, the 

annual reports of the chief:; of the divisions of this office, in which are given a minute detail 
of the muount of work accomplished during the year. It will be seen, from these reports, 
that the past year has not fallen behind those preceding in efficiency and economy. 

Tlrn diffusion of such knowledge as results from our various hydrographic, geodetic, 
a~tronomical, and magnetic operations, which in former years was freely accorded to all appli
cants has, by the exigencies of the times, been necessarily restricted, ancI in a groat degree 
confinecl to the u><e of the general government. Much valuable and important information of 
variom; kind,,; has been comm1micated to both the 'Var and t be Navy Departments. 

In connexion with this, the photographic art has lent its aid and produced numerous reduc· 
tions for facilitating the demands of the office. So great, in fact, were and still are the requi
sitions for charts and maps of the survey for both the War and Navy Departments, that it 
became 1iecossary to establish an additional division-the lithographic division-which was 
dune early in the spring, and was placed under the charge of Prof. W. P. Trowbridge. For 
a morn general view of this division, I would respectfully refer you to another portion of this 
report, where a more detailed account of its working is given. At the same time, some of the 
mo~t highly finishecl and important charts of the survey have been completed, and wore added 
to our former results. The final completion of these charts was much facilitated by means of 
photographic reduction8. The printing establishment has been taxed to its utmost capacity to 
impply the ordinary as well as the extraordinary demands alluded to above. 

I shall now refer to the different divisions of this office, in their order of precedence: 

Computing division.-This division, as heretofore, under the "charge of Assistant C . .A.. 
Sclwtt, has kept up the excellent organization for which it has been distinguished in former 
years. I woulJ desire to call the especial attention of the Superintendent to the laborious 
indu8try of the chief of this rlivi:;ion, as shown in the preparation of many important papers 
·while still efficiently directing the labors of the other members of the division, and answering, 
as bas licen done, satisfactorily, all calls for information f1 om the field parties on the snrvey, 
as well as from many other quarters. 

Tidril division.-'fhe charge of this diYision has continued with Assistant L. F. Pourtales, 
who al,;o reports directly to the Superintendent on the progress of tl1e tidal reductions and 
discm;sions. Messrs. R. S. A. very, John Downes, and J. W. Donn have been employed as 
regular computers. Mr. C. Balmain was also 80 employed until May 4, when he was tranr1· 
forred to the miscellancom; division, as clerk to the map room. Othei· ernployes on the survey 
Jmve rendered aid to Mr. Pourtales during the int0rvals of their field duties, as will be seen 
from his report, hereto appended. 

Drawing divL~ion.-At the date of my last report this division was under the charge of 
First Lieut. Thomas Wilson, 5th infantry, U. S. A., who continued in that position until 
.April 24, wl10n he was relieved by .A.ssiistant H. l;. Whiting, who occupied the position until 
July 18, when .Assistant Thomas J. Lee was placed in clmrge. 

• In this division the force is two le~s than at the date of my last report; and the unusual 
number of calls for military information, and the preparation of drawings for the lithographers, 
have caused a very great interruption in the finished work of the di vision. Yet with the assist
ance afforded by photographic reductions the work continues in advance of the engraving. 
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The system adopted for the reduction of original field sheets remains unehanged, and 
the reductions by photography, for the finished maps, have been irnccessfully continued. 

The clerical duties of the division have been performed by ~Ir. \V. T. Brit;ht, who is 
reported by his chief as being very attentive and efficient. 

Engraving division.-First Li<mtenant J. R. Smead, second artillery, U.S. A., continued in 
charge of this division until April 24, when he was detached by orders from the ·war Depart
ment, and the charge has tempornrily continued with Mr. Edward "Wharton, assisted by .Mr. 0. 
C. Callan as clerk. 

It will be seen from this report that complete success has attended the engraving of reduc
tions made by photography, and four of our most importaut charts on the "Fot 00 scale are 
now in hand, the material having been furnished b,Y this process. 

Electrotype and Pliotographic divisfon.-This division has continued under the charge f 
Mr. George Mathiot, assisted by Mr. D. Hinkle, who is again highly spoken of by Mr. Mathiot 
for his zeal and industry in prosecuting the work of photographic reductions of maps. 

Sixty plates have been electrotyped during the year-thirty-six in alto, and twenty-four 
in basso. Thirty-one glass ''positives," one hundred and twenty-four glass "negatives,'' and 
two hundred and seventy-two '' paper prints'' of original charts have been produced during 
the year. 

Arcltives and Library.-Six hundred volumes of original and duplicate records, one lmn
dred and e-eventy-five volumes and copies of computations and reductionR, and fifty-two original 
topographical and hydrographical sheets have been added to the archives of' the RUrYC\\" dn,ring 
the past year. Eighty-one volumes have been purchased for the library, and seventy-eight 
added by presentation during the same period. 

'l'he attention of the Superintendent is again called to the limited space available for the 
preservation of the archives. A large amount of the deposits of the fire-proof building Lave 
been removed to another place of deposit in consequence of the want of room, and are now 
placed in a building some distance from that occupied by the librarian, and not fire-proof in 
its corlStruction. 

Miscellaneous division.-ThiR division consists of the printing office and map room, and is 
also intrusted with the distribution of the annual report of the Superintendent. It was under 
the charge of First Lieutenant N. H. McLean, second infantry, U. S. A., at the date of my 
last report, who was detached by order of the Secretary of War, April 24, 1861. It is now 
in charge of Assistant Edward Goodfellow, who succeeded Assistant R. D. Cutts, ,July 1, 1861. 

From the imbjoined report of that division it will be seen that seventeen thousand five 
hundred and ninety-one impressions from plates of charts and sketches have been printed; 
t11irteen thousand eight hundred and twenty-seven copies of maps, charts, and sketches, aml 
four thousand nine hundred antl forty three copies of the report of the Superintendent for the 
years 1851 to 1859, have been distrilrnted since the date of my last report. 

Lithographic division.-This division was organized in the month of ~fay last, in order to 
aid the regular copper-plate printing department in supplying, speedily, cLartR for the great 
demand made upon the office by the existing exigencies of the naval service, and also to afford 
the means of printing (under due supervision) a set of descriptive memoirs aud sailing direc
tions for the coast. for the use of the naval and military commanders. 

The division was under the charge of Professor W. P. Trowbridge, assistant in the Coast 
Survey, until his assignment to duty in the field in August last; since which time the division 
has been in charge of Mr. W. L. Nicholson, from whose report, subjoined, it will be seen that 
twenty-two charts and diagrams have been transferred to stone, and also the sheets of ten 
memoirs of the coast; and that eleven hundred and sixty-eigl1t impressioIH3 of charts, four 
hundred and sixty-four impressions of diagrams, and seven hundred copies of memoin1 have 
been printed. 
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Carpentry.-'l'he charge of the carpenter's shop remains with Mr .. A. Yeatman, who is 
assisted by two workmen. The usual satisfaction lrns been given in the performance of the 
work of this shop. There have been made during the year various stands and cases for instru
ments, books, maps, and copper plates, drawing and plane-table boards, implements for the 
photographic purposes, packing boxes for instruments, patterns for castings, wood work for a 
new self-registering tide-gauge, the necessary repairs to instruments and Coast Survey build
ings, and, in addition, a large amount of miscellaneous work. 

Instrument slwp.-The force of this shop continues the same as last year, consisting of Mr. 
J. Yicrbuchen, master instrument maker, five workmen, and one apprentice. During the year 
5 geodetic, 5 astronomical, 1 magnetic, 62 hydrographic, 23 drawing, 57 engraving, and 31 
topographical instruments have been made, and 47 geodetic, 5 astronomical, 4 magnetic, 58 
hydrographic, 21 drawing, 2 engTaving, and 78 topographical instruments have been repaired, 
in addition to a variety of miscellaneous work for the use of the office and parties in the field. 

I would express my acknowledgments to Captain C. P. Patterson, who succeeded Com· 
mander S. S. Lee in charge of the hydrographic division ; to Professor W. P. Trowbridge, As
sistant in the Coast Survey, and in charge of the lithogrnphic division; to Joseph Saxton, 
assistant in weights aud measures; and Samuel Hein, e-sq., general disbursing agent, for 
their cheerful co-operation in every duty in which I have been associated with them in this office. 

Very respectfully, your obedient servant, 
W. R. P.ALMER, 

Mafor Topographical Engineers, Asst. 0. S., in charge qf office. 
Prof. A. D. BACHE, 

Superintendent Un·iled State.s Coast Survey. 

Report qf Assi.stant Charles A. Schott, in charge qf tlie Oornputing Division. 

COAST SURVEY OFFICE, October 31, 1861. 
The usual annual report on the work done by the several computers for the year ending 

October 1, 1861, is herewith respectfully submitted. With the exception of a reduction in 
the personnel of the division, no change has been made in the general organization as compared 
with previous years. Under the present circumstances the reduced force of the computers is 
yet sufficient to keep up with the current field-work. Mr. W. D. Starke was sick during Oc· 
tober, and resigned, at the expiration of his leave of absence, on February 1, 1861. Mr. B. 
Il. Todd resigned on the 11th of May, 1861, and Mr. J. H. Patton on the 22d of the same 
month. Mr. J. E. Dow was appointed copyist October 30, 1860, and on the resignation of 
Mr. Patton attended to the clerical duty of the division. Sub-Assistant C. Fendall was tem
porarily attached to the diviRion for special reduction of my solar-spot observations, from 
October 1, 1860, to November 16, and again from l!'ebruary 11 to March 11, 1861. Assistant 
A. S. Wadsworth was also engaged during last winter for a time in these computatiorni. 

Owing to the exigencies of the times the duty of a hydrographic survey of Casco bay, Me., 
was assigned to me by the Superintendent, on which operation I was engaged for three months 
and a half, during which interval (from July 8 to October 30) Mr. Main was acting in charge 
of the division, as he had done in preceding years on similar occasions. 

During the fiscal year one hundred and twenty reports have been submitted, principally 
on the results reached by the computers and on the examination of field records. 

Among other papers, I have discu.ssed the secular change of the magnetic intensity, hori
zontal and total, for the coast of the United States; made a new discussion of the magnetic 
declinations for the epoch 1860. 0 in Sections III, IV, V, VI, VII, VIII, and IX, for which 
isogonic lines were constructed ; discus11ed and constructed the co-tidal lines and currents of 
Chesapeake bay and rivers. With the assistance of Mesiilrs. Patton and Dow the duplicate 
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records of the survey were rearranged and deposited in the Treasury buillling. The solar-spot 
observations have been continued. On two hundred and eight days the sun's surface was ex
amined. During my temporary ab:<ence these observations were made by Assistant L. F. 
Pourtales. The following detail statement will show the work done by each computer. 

Assistant '.l'heodore IV. TVerner computed the triangulation of Altemaha river to Cumber
land sound; the triangulation of Indian river; of Isle au Breton sound, 18GO ; the observations 
for latitude at Assistant Davidson's secondary latitude stations, 1852, Sections X and XI; the 
hori~ontal angles at Guns tock, 1'Vachusett, and U nkonoonuc, 1860, hy the method of least 
squares; the observations for latitude at Point Conception; the triangulation of the Upper 
Patuxent, of Corpmi Christi alld Nueces bays; the triangulation near Anclotc key, lSGO-'Gl; 
the triangulation of the Hudson river near Albany, 1860 ; aml I\ eb ber' s triangubtion, joiniug 
Sections V and VI. 

]Jfr. Eugene Nulty reduced the observations for latitude at Eufala; the obserrntions for 
time, azimuth, and latitude at "\Vestern ridge ; the observations for time, azimuth, and latitude 
at Gunstock; the observations for time, azimuth, and latitude at Gray's harbor, and the obser
vations for azimuth and latitude at Barkley No. 2, Pensacola. 

Mr. James Main computed :Mr. Schott' s magnetic observations in Sections I, II, and III; 
those of Assistant Gerdes' s party in Section V Ill ; those of the Superintendent's party in Sec
tion I ; those made by Assistant Davidson in Section X, and those made in Labrador by the 
solar-eclipse party ; prepared an abstract of magnetic re;mlts from .Mr. Vose' s reduction of his 
observations at Eastport; revised the reduction of observations for azimuth and latitude at 
yard ; the reduction of the observations for latitude at Sulphur Peak ; the reduction of obser
vations for latitude and azimuth at Ross mountain ; the reduction of observations for latitude 
at Presidio and Point Conception ; the micrometer values of zenith telescope No. 3 ; and made 
progress with the revision of the longitude computations from the eclipse of 1851. 

Dr. Gottl,ieb Rumpf adjusted the triangulation of St. Georg-e's sound; made an additional 
reduction of the primary triangles north of San Francisco ; assisted in the preparation of the 
annual statistics; adjusted the St. Mark's and St. George's triangulation; reduced the trian
gulation of Boston harbor, 1860; Webber's triangulation in Section I, 1860; the triangulation 
of Penobscot bay and Rockland harbor, 1858-' 59-' 60 ; prepared a list of new geographical 
positions for the report of 1861; assisted in the reduction of tidal currents iu Chesapeake bay; 
computed the length of Gray's Harbor base. He also attended to the insertion of geographical 
positions in the registers, and to furnishing information for field parties. 

Mr. John 1Viessner assisted in the reduction of Mr. Schott' s magnetic observations of 
1860; made some astronomical computations for Lieutenant Gilliss in connexion with the solar 
eclipse of July, 1860 ; reduced Assistant Boutelle's latest triangulation bebveen St. Ile]ena 
sound and Broad river; adjusted the secondary points of the Washington Branch triangulation; 
reduced Assistant Davidson's triangulation north of San Franci8co; revised the primary and 
secondary triangulation between :Monterey and Sarn:il Mount ; assisted Mr. Schott in special 
geodetic investigations; reduced the observations for height near San Francisco bay, 1851-'GO; 
assisted in the discussion of magnetic declinations in Section III, and also from Section IV to 
to IX ; reduced Assistant Farley's triangulation of the Potomac and the triangulation of Santa 
Barbara and Indian river. He was also engaged on some statistical computations. 

Mr. B. H. Todd computed the triangulation of Charlotte harbor; of San Miguel island, 
1858; of St. Augustine, 1860; of Cote Blanch bay, 1859-'60; of San Pedro harbor, 1859; 
made a second reduction of Charlotte harbor triangulation, 1860; computed the rectan~nlar 
co-ordinates for the Indian river triangulation. He was also engaged in some miscellaneous 
computations and in copying. He tendered his resignation on May 11. 

Mr. J. H. Patton attended to the clerical duties of the division, and assisted in observing 
solar spots. He tendered his resignation on May 22. 
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JJir. J. E. Dow reported for duty October 30. IIP haR been engaged in copying deF<cription 
of stations for field parties, copyillg for permanent record, and has assisted occasionally in the 
ofiicc of the assistant in charge and in tb e archivef'. 

Mrs. Freeman has 1mppliecl the extra copying. 

Report r:f Assistant L. F. Pourtale8, in charge ef the Tidal Division. 

CoasT SURVEY OFFICE, October 1, 1861. 
The following report on the occupation of the computers in this division is respectfully 

submitted: 
Mr. R. S. Avery has been chiefly engaged in a thorough revision of the reductions of the 

different permanent stations, and in completing tide-tables from them. .Also in making re
ductions of some of the observations in the Gulf of Mexico and deducing the daily inequality 
from them. He has also attended to miscellaneous other duties. 

Mr. John Downe8 has furnished the hourly readings of the tides in the Gulf of Mexico for 
the decompositions, and bas also made ordinary reductions of the observations of some of the 
permanent stations. 

Mr. J. W. Donn has read off the observations from the sheets of the self-registering tide
gauges; kept a register of the observations received; noted their defects and corresponded 
with the observers. He has besides done miscellaneous copying and other work. 

Mr. J. R. Gilli8s was employed on plotting and decomposing graphically the tides of tho 
Gulf of Mexico until December 17, when he was detached from this division. 

211r. Chas. Balmain was engaged in work similar to Mr. Gilliss, and also in reducing some 
of tho results obtained, until l\Iay 4, when be was detached from this division for duty in the 
map room. 

]Jfr. L. 111. John.~on reported for duty on April 1, and has been engaged since in ordinary 
reduct.ions, plottings, and decompositions. 

lJir. L. L. Niclwlson was temporarily attached to this division from March 26 to July 26, 
and was engaged in plotting tides of the Gulf of Mexico preparatory to decomposition . 

.llfr. P. P. Dandridye was temporarily attached to the tidal division from April 2 to 19, 
during which time he made reductions of the Governor's island tides. 

11.f. Thomas and S. D. Pendleton have made ordinary reductions of some of the permanent 
e.tations. 

Report qf Assistant T. J. Lee, in charge ef llte Drawing DiviHion. 

CoAST SURVEY OFFICE, October 1, 1861. 
In accordance with the regulations of the office, I beg leave to submit the following report 

of the operations of this division for the year ending October 1, 1861 : 
The division was in charge of Lieut. Thos. Wilson, U. S . .A.., from the date of last report 

to April 24, and in charge of Assistant Henry L. Whiting from that date to July 18, and of 
myself since July 18. 

Mr. W. T. Bright has been most attentive and efficient as clerk of the division since July 1. 
There has been no change during the year in the system adopted for the reduction of the 

original field-eheets. Reductions by photography for the finished maps have been successfully 
continued. The number of plane-table sheets of which generalized tracings have been made 
during the year is fifty-two. Of these forty-three have been photographed on the reduced scale. 

For harbor charts ten tracings of plane-table sheets have been made, viz: three for the 
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map of Kennebec and Sheepscot rivers, -i:oi\-lfo; two sheets for Hudson siver ~o. 1, from en
trance to Sing Sing, scale nrh- 0 ; and five sheets for Patuxent river, Md., (lower sl1ect,) scale 
nr~iro; of these five have been photographed on the reduced scale. 

Tho number of draug·htBmen employed is two less than at the date of the last report. Tht> 
finished work of the division has been much interrupted by the unusual number of call~ for 
compilations of maps aud for sketches aud tracing>< for militar.'c information. Drawiugs for thL' 

lithographic press have alKo occupied mneh of the time of two of the draughtsmen since the middle 
of June, but notwitluitanding, owing mainly to the facility afforded by photographic reduction,,:, 
the work of the division continues in advance of the eugrnviug. 

The work executed during the year is as follow;.; : 
Assistant JJf. J. 1licOlery has been emplo~"od upon a photogrnphil· outline of coast nrnp and 

chart No. 9, from Cape N eddick, Me., to Cape A1111, Mass.; he has also hachured part of thif'
chart upon a duplicate photograph, on a scale of Tlr~ 011 , as a guide for engraving the ii"otoo re· 
ductions of tbe same; and upon the photogrnphi-: rc<luction of coast map and chart No. 11. 
from Plymouth harbor to Hyanni" harbor, Mai:<s., in the ~arne manner hachuring- portions 011 a 
photograph of <oto<I; and also upon a rednctiou of coast map a11r1 cba.rt No. 21, New York Liay 

and harbor. scale ,~0-/; ,; 0 , filling in the topography npou an outlim: ol1taiued Ly photography. 
Mi·. E. Beryesheimer has been enµ; aged in red uciug finished map of the Sheepscot and 

Kennebec ri-..-ers, )le., Io ~ 00, and on Yerifications and pro,iections. He hal'< alw l1een occupied 
in the generalization nnd preparation of sheets for photogrnph~·, and in that department of the 
work has lieen eBga,i:::ed npun the following coast maps and chart.B, scale ,-1,f, ••ff• viz: No. 7, from 
Musgongus ha~- to Portland harl1or, Me.: No. 8, from Seguin j,_Jam] to Keunelmnkpurt, ~IP.; No. 
9, from Cape :'.l\eddick, Me., to Cape Anu. ::c\la,;s.; No. 11, from Pl~·mont.lt hrirbor to Hrauiis 
harbor, Mass.: No. 21, New York hn:v ancl lrnrhor: No. 2!1. from Isle nf Wight. Del .. to Chiu
coteagne inlet, Va. : Nn. 30. from Chi fl\'oteag-ue i ulet t<i f+reat :'.\I:wh i pong·u i11 let, Va.: No. 53, 
from Rattlesnake >'hoaleH to St. Helena, S. C.: :"l"o. 5±, from Fripp'>< inlet, X. C., tu o~sabaw 
smmd, Ga.; No. 108, Matagorda and Lavacca bays, Texas. "G" San Francisco bay and up· 
proaclie,.:, (upper sheet,) and ou Patuxent ri ,-er, (lower sheet,) and preliminary chart of .Jame>< 
river, Ya., from Cit_y Point to \ ewport Ne"-" Point. IIP h;;,.; verified phoioµ;raphed ncµ:atiYe:< 
before they were engravell, and made tracings of and colored t.he photograph impressioni,; of 
military map of the grom1d of occupation and defence of the army of the Potomac, of which 
twenty-five copieB have been furnished to date to different superior officers of the army in mnch 
less time than could have been do"!Je hy any other process. lie has also made experiment::; 
upon shrinkage of paper. 

11-Ir. A. Linde:nkolil has been engaged upon the topography and hydrograph,,- of geneTal 
coast chart No. I, from Quoddy Head to Cupe Ann, l\Iass., 4 .,-u\o..-0 ; No. IY, from Cape May, N. 
J., to Currituck sound, N. C., -:i:ou'ouo; No. XVI, from Galveston ba.'' to the Rio Grande, Texas, 
ro 0

1
00,,,-; has completed the hyrlrography of sub-sketch of approad1es to San Francisco bay, 

TO<f000, and added hydrography to chart of Coosaw river and Brickyard creek, S. C., and Pen
sacola harbor, Fla. He has continued the topography on coa>'t map and chart No. 33, Chesa· 
peake bay, from the mouth of Hndson river to the mouth of th(' Potomac, Va., 80-/J00 ; No. 36, 
Chesapeake bay, from York river to Cape Henr;·, Va., iio~ 0-6 , and nearly finished thP hydrog· 
raphy of coast map nnd chart No. 7, from Musgongm~ bay to Portland harbor, Mc.; contiuued 
that of No. ·54, from Fripp's inlet, S. C., to Os:rnbaw sound, Ga., and "G" San Franci>'cn h11y 
and approaches, (upper Rheet.) He has made additions to chart of Chesapeake and Dela ware 
bays, scale i 00

1
000 ; compiled for lithographing chart of the coast from Cape Hat.teraR to Cape 

Florida, scale Tro-ko-tio ; and of the Gulf coast in four sheets, scale 6 oY.0 -00 ; and ma.de rnapt< 
showing lines of equal magnetic declination on the Atlantic and Gulf coa,.t, scale 800{,000. 

Also finished by contract harbor commissioners' map of New York bay and harbor, rn-1J 00, and 

19 
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has been engaged upon progress sketches, projections for field parties, projects, projections on 
copper, verifications, and made many special maps for the Superintendent. 

Mr. L. D. Williams.bas made additions to the Congress map, added hydrogrnphy to generaJ 
coast chart No. II, from Cape A.1rn to Gay Head, Mass., and reduced shore line on preliminary 
sea-coast chart No. 4, from Cape Cod to Saughkonnet Point, R. l., Tocfooo; begun the topog
raphy of Patuxent river, Md., (lower sheet,) 60~-0o; continued the topography of coast map 
and chart No. 8, from Seguin island to Kennebunkport, Me.; he has added topography to , 
reduction of Ossabaw sound, Ga., 'llo~ 0 0 ; and continued the topography of Hudson river chart 
from entrance to Sing Sing, scale r;0 fi00 ; ha;; made projections for field parties, projections ou 
copper, and verifications. 

During the whole of the month c,f :May and the greater part of the months of April and 
June :Mr. William;; was absent on leave, employed on military service in command of a company 
of District of Columbia volunteers. 

1'£r . .A. Strausz waB employed upon the hydrograpby of coast map and chart No. 34, 
Chesapeake bay, from the Potomac river to the entrance to Pocomoke sound, Va., -8-0 i 00 ; No. 
54, from Fripp's inlet, S. C .. to Ossabaw sound, Ga., 80{J00 ; No. 81, from Chassahowitzka 
river to Cedar Keys, Fla.; and also upon preliminary sea-coast chart No. 14, from Cape Roman, 
S. C., to Savannah, Ga., Hlf'u-<ni; bas worked upon the topography of Port Royal entrance, S. 
C., -n~ 00 ; and was engaged upon the hydrography of Ossabaw sound, Ga., 3 0 ~ 0 , until the 20th 
of March, when he left the office. 

11lr. W. T. Martin, until April 23, was employed upon bydrography of coast map and chart 
No. 8, from Seguin island to Kennebunkport, Me., 86 ~ 00, and has filled in portions of topogra
phy upon a photographed outline of coast map and chart No. 21!, from Isle of Wight, Del., to 
Chincoteague inlet, Va., to Great Machipongo inlet, Va., and revised the lettering on coast 
map and chart No. 35, Chesapeake bay, from tbe entrance of Pocomoke sound to the mouth of 
York river; also filled in topography and photographed outline of coast map and chart Ko. 54, 
from Fripp's inlet, S. C., to Ossabaw sound, Ga.; No. 81, from Chassahowitzka river to Cedar 
Keys, Fla., and continued the hydrography of coast map and chart No. 108, Matagorda and 
Lavacca bays, Texas, and was engaged on verifications up to April 23, when he resigned. 

Mr. S. B. Linton was engaged upon reduction of topography of coast map and chart 
No. 35, Chesapeake bay, from the entrance to Pocomoke sound to the mouth of York river, 
Ya.; No. 36, Chesapeake bay, from the mouth of York river to the entrance of the bay. He 
completed the topography and hydrography of Escambia and Santa Maria de Galvaez bays, 
Fla., -" 0 -i 00, and topography of Patuxcnt river, Md., (upper sheet,) indraoi strengthened the 
photographed edition and completed the hydrography of Drake's bay, Cal., T1l~oir- He worked 
upon progress sketches, projections, and had in hand hydrography of Coosaw river and creeks, 
S. C., 40h 0 , until April 23, when he resigned. 

Mr. T. Jekyll entered the office 1st July, and has been engaged upon the topography of a 
photographed outline of Patuxent river, Md., (lower sheet,) sTlro-0; he has also drawn in 
lithographic ink Patuxent river, Md., (upper sheet,) 30-~ 0 ; maps of lines of equal magnetic 
declination of Atlantic and Gulf coasts, Trowbridge' s deep-sea apparatus, sketch of east end 
Santa RoRa island, Fla., sketch of Tortugas, Fla., lithographed sailing directions to chart of 
Port Royal entrance, S. C., verifications, and engraved notes on stone. Mr. Jekyll resigned 
on the 1st of October. 

Mr. F. Fairfax has completed topography and hydrography of Napa creek, Cal., nhO"; 
has been engaged upon the triangulation sketch of Hudson river, -.-1-innr and Tolooo• and has 
been employed upon projections for field parties, progress sketches, statistics, in lettering 
plane·table sheets, coloring maps, verification, and in tracing; he has also completed the pho
tographed outline of topography of Barnstable harbor, Mass., 20-hni. 

Mr. H. Li,ndenkohl entered the office on the 12th June, and since that time has been 
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employed continuing the bydrography of Coosaw river and creeks, -41d 0 0 ; hydrography of 
Hudson river No. 2, from Sing Sing to Poughkeepsie, 00 l 60 ; topography of coast map and 
chart No. 40, AJbcmarlc sound. western part, 80-t-.nri coast map and chart No. 41, Albemarle 
sound, eastern part, 8 o-t-00 ; has al8o added topography to chart of Savannah river, Ga., 40 !, 00 . 

and has made lithographic drawings, projections for field parties, and tracings. 
lJfr. J. 1V. Maedel has been engaged in making tracings of original Hheets for the photo· 

graph; he bas also drawn geological sketch coast of Labrador, -;;;nhH· for report of eclipse 
expedition; Coquille river entrance, Oregon, -,- 0 h- 0 : haR made diagramR, lithographic draw
ings, lettered plane-table sheets, and miscellaneous work. 

JJfr. B. Hooe, Jr., has continued on tracings, statistics, and miscellaneous office-work. 
]Jfr. W. H. Gardna has been engageil in tracing, and haR generalized original topo· 

graphical sheets for photography. 
Jfr. W. Fai1:/ax has been engaged in tracing, marking limits of plane-table sheets on 

progress sketches, and engaged on statistics. 

List ef maps and sketclws c_ompletcd or ·in progress durivg the year ending 1'.'orember I, 1861, arranged 111 

order ef sections. 

Name. Scale-. Description. Remarks. 

-----------------~-------------- - - - -·- ------------
SECTION 1.-Coa.st qf Alaine, New Hampshire, Massachusetts, and Rhode , 

I8la11d. 

Progres~~~~~~b t ii;:.::·:.:'.:-.-.-.:-.:::-.::·:.:·::.:·:.·.:'.".".".".:".".:: i 
Sheepscot and Kennebec rivers, Maine ..•••..••••••.•••••.•••.. ! 
Coast map and chart, No. 7, from Mu>congns bay to Portland i 

harbor, Maine ....•••..•••.•••••••••.•••••.• ·-·· •••••••••• ; 

Coast map and chart. No. 8. from Seguin !Hland light to Kenne· [ 
bunk port, Maine .••••.•••.•.••.••••.•..•••••••.•••••.••••. i 

Coast map and chart, No. 9, from Cape Neddick, Maine, to Cape ! 
Ann, Mru;s ............................. ·--·· ••••••••••••••. 

Coast map and chart, No. 11, from Plymouth harhoi- to Hyanoi• 
harbor, Mass ............................................ . 

General coast chart, No. I, from Quoddy Head to Cape Ann, Mass. 
Barnstable harbor, Mass ••••••••••••.•••••••••.•••••••••••••• 

SECTION II.-Cba•t ef OonlUClicut, New York, New Jeraty, atul Dela· 
ware, north of Gape lknkpen. , 

Progre•s sketch, Hudson river, (in two parts) .••.••••••••.• ····I 
Coast map and chart, No. 21, New York bay and harbor ••.•••.. I 

CommisBioners' ma.p New York bay and harbor. ••••••.•••••••• \ 
Hudson river, from entrance to Sing Siag. New York •••••. ·····i 
Hudson river, from Sing Sing to Ponghkeepeie .•••••••••••••••• 1· 

SECT10N 11!.-Cl>lut qf I>e/,aware, IOU/h of Cape Hmloptn; Maryland 
and Virginia, 'fl{lf"ta ef Oape Hmry. 

~:~= ~:~!c~h~ri".NO:iv;!;~~-C~p~-ii~;,' N-~·;J~r~;.; ·t;;C;;r~-1 
ritnck sound, North Carolina .••••••••••••.••••••••••••••••• 

St. Mary's river, Maryland, (additions) .••••••••••••••••.••••••• i 
Chesa.peake and Delaware bays, (additions) ••••••••••••••••••••• \ 
Coast map and chart, No. 29, from Isle of Wight, Delaware, to ; 

Chincoteague inlet, Virginia •••••••••••• ····-· ••••••• •••••• j 

1-600,000 
1-400,000 

1-40, 000 Finished map .•••••.•••• In progre<B. 

1-80. 000 Finisherl mop and chart • . In progre"-•; out. 
line by pho
tography. 

1-80,000 .••••. do................ Do. 

1-BO, 000 .••••• cl<> .••••••••••••••• 

1-80. 000 •••••. do .••..•••.•••.•. 
1--400: 000 Finished chart •••••••••. 

1--20,000 Finished 111!1.p •• ., ••••••• 

1-100, 000 
1-200,000 

Do. 

Do. 
In progress. 
Io progreSB; out. 

line by pho· 
t<>grapby. 

1-80, 000 Finished map and chart •• , In pro,::-ress; out
line by pho
tography. 

1-20, 000 Finished ma.p .•••.•••••• · Completed. 
1--60,000 •••••• do .••••••••••••••• In progreSR. 
l-G0,000 ______ do ••.... .,........ Do. 

1-400,000 

1-400,000 
l-60, 000 

l-400,000 

1--80, 000 

Finished chart •• __ • __ ••• Iu progret1s. 
Finished m&p •••• ····-··; Completed. 
Prelimin!\ry cha.rt. ••..••• ' Do. 

Finished map aorl chart ··i In progress; out-
, Ilne partly by 

photography. 
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Dist r:f maps. sketclus, ~'..-Conti11ued. 

Xame. 

REcno" III-Continued. 

Con.•t map and chart, No. 30, from Chincoh'agne inlet. Virgiuia. , 
to GrefJ.I Machipongo inlet, Virginia.---- ...... ··-- .•.•.••••. i 

Cna,t map and cha.rt, No. 33, Chesapeake Lay, from Hudson river i 

io Potomac river, Maryland .••••••••• ---· ................. . 
Patuxent river. Maryland, (upper sheet) ...................... .. 
Patuxent riveT, Maryland, (lo• pr oheet1 ...................... .. 

Coa~t ma.p und clrn.r1, No. 34, Chesapeake bay, frnm Potonu1r 
rirer.1\.1aryland, to entrance to l'ocomokc sound, Virginia_ ....... 

Coast map anct chart, No. 35, Chesapeake bay, from Pocomoke 
i"!'.Jtrnd to Yo1·k river, Virginia ___ ... __ ·----·------·----··----

Coast map and chart, No. 36, Chesapeake bay, from York river to 
c11tra.ncc, Virginia ......... ........ _ .................... __ .. _ .................... . 

Jamer-: riv('r entrance, Virginia .. ____ ·-- ... __ ........ _ --· . __ .. _ .. ·--· 

8EC'1'10N lV.-Coaff qf Virginia, south qf Cape lfanry, and North GlTo· 
Zina. nMth Qf Cape Fear. 

l'r·1greo' sketch D .. - ..... --· ............................ __ .. 
General coast chart. No. V, from Cunitt1ck sound to Cape Fear, 

North Ca,rolina .. - .............. --· ...................... . 
Genera1 coast chart, No. Yl, from Ocracokc inlet, North Carolina, 

to Charh·~ton, };outh Carolina ............................... ·-·· ........... .. 
Coast map and cha.rt, No .. l(), Albemarl<· sound, (We,tern RheetJ __ 
CoaRt map mid <·hart. ~o 41, .\lb .. marl<' rnnncl. (eastern sheet) •• 

SF.CTlO~ V .·- Goagt q( .1._'lrrrlh Carolina~ Bouth qf Cape Prar, Smt.lh (1aro
linr1. anrl Vcor,9frt. 

ProgreH' 8k«tch E ......................................... .. 
G~neral coaRt chart, :So. YI, from Ocracokc inlet, North Carolina, 

to Char1cston 1 South Caroliun ....... .......................................... .. 
Peliminary sea-coa<t chart, No. l.+, from Cape llonrnn. South 

Caro1ina, to Savannah, Georgia ........................... . 
I :oast map and chart, No. 53, from Rattlesnake shoals to St. 

Hdena sound, South Carolina .......................... ·--· 

Coast map and d11ut, No. 54, from Fripp's inlet, South Carolina, 
to Ossabaw som1d, Georgia .... -···-- ...................... . 

CooBaw river a.nd Brickyard creek, i,;outh Caroli1m ............ .. 
Port Roya.I and Broad rivers, South Carolina ••••.••••••••••.•.• 
Savannah river, Georgia, (additions) ............ ------ ·--- .. .. 
Ossalrn.w sonnd, Georgia ................................... .. 

13°ECTION VI.-O>ast qf Florida, Jrum St .• ~lary's rivert.o St. Jou:ph's bay. 

Progress sketch F, (reefs and keys) ........................... . 
General coast chart, No. X, from Cape Jl'loridtt to Cape Sable, 

SECTION Vll.-Ooastof FWrida, west of St. Joseph's bay, and Alabama, 
east of .Mob;J,e bay. 

Progress sketch 0 ..................................... ·-·--· 
Coe.st map and chart, No. 81, from Chasso.howitzka river to Cedar 

Keys, Florida .............. ---- ......................... . 

Escambia and Santa Mu.ri:. de Galvaez bay, Florida ............ . 
Cedar Keys, J;'Jorida, (new edition) ........................... . 

SECTION VIII.-Coast qf .Alabama, wt& qf Mobi~ bay, .MiuWiippi and 
Louiliana, Mill qf Vermilion bay. 

Progress sketch H •••••••••••••••. --·- ----·· · ·----- -----· .... 
Coast map and chart, No. 92, from Round island to Grand island, 

Louisiana, (additionF) .......................... ·-·· ·••• ··•• 

Scale. 

1-80,000 

1-80,000 
1-39,000 
l-fl0.000 

1-80 .. 000 

1-80,000 

1-80,000 
1-80, 000 

1--400, 000 

Description. 

--------~-~-- -------

Fi 11iohetl map and elm rt •. ! In pmgress; out
line by pho
tography. 

i 
_____ do ••••.•..•••••••. ' 
Preliminary chart ..... - . 
Finishr1l map .... _ .... .. 

Fini<lwd map and chart 

___ do .. ·--··--····--· 

Completed. 
Do. 

In progress; out
line by pho· 
togrnphy. 

Completed. 

Do. 

• ••• do .•••••• -----·--· In progress. 
Preliminary sketch ....... ! Complet.ed 1.Jy 

photography. 

1--400, 000 1 Finished cha1t ------ .... 1 In progress. 

1--400, 000 
1-80, 00,J 
1-80,000 

l -600, 000 

1-iOO, 000 

1-200,000 

1-80,000 

1-80,000 
1-40,000 
1-60,000 
1-40, 000 
1-30,000 

1-400,000 
1--400, 000 

1-600,000 

1-80,000 

1-30,000 
1-50.000 

1-600,000 

1-80,000 

! 

! - - ..... - • do_ - ..... - . - - .. - - .... - - · I Do. 
: Finished map and chart •. Completer!. 
1 __ • .... do ___ - '""' °''" • •••----I Do. 

Finish< d ch11rt . _ •• _ •• __ . In progreRS 

Prelimino.ry chart........ Do. 

Finisb~d map and chart _ In progress; out
line by pho· 
tography. 

. ..do_______________ Do. 
: Prelimino.ry chart. ___ .... Completer!. 
: _ ••••• do ........ __ •• _ ••. ! Do. 

Finished map ....... _. _. i In progre,.., 
__ .do ... __ ...... _ .... I Completed. 

Finished chart In progress. 

Finished map and chart • . In pmgress; out

Preliminary chart ........ I 
Finished mnp •••• ···--·· 1 

I 

line by pho
tography. 

Completed 
Do. 

Finished map and cb.Rrt •• ! Completed. 



 

THE UNITED STATES COAST SURVEY. ] 4-9 

Li.~t of maps, sl.:etckes. ~:.-Continued. 

Name. Scile Description. Hvnuirks. 
; 

--··-<---------!· 

SECTION YllI-Continued. 

Coast miip and chart, No. 93, from L"lk~ Borgne to L~kt' Poat· 
chartrain, Louisiana ••••••••••••••••••••.... - ....•••.•.•••. 

PEtsse a LoutTe, Mississippi deltEt •••••...•••..••••..••••..•• ~ •. 

SECTION IX.-Coast qf L<Jui•iarw, u·est of Vt1rnilio11 bay. and T=. 

Progress sketch L ...•....••••.•••••••.••...••••..•.•••.••••. 
General coast chart, No. XVI, from GalveBton boy to the Rio 

Grande, Texas .•••••••••••..•. __ ••...••..•••...••..••.•••• 
Coast map and chart, No 107. from Oyster bay to Matagorda 

bay, Texas ..•••.••••..•••.•••••••.••••.••••••••••• -······ 
Coast map and chart, No. 108. l\latagorda and Lnvacca hays, Texas. 

SECTION X. -Coast of California. 

Progress sketch J, (from Ran Diego to Point Sal) .•••••••••.•••• , 
Pmgress sketch J, (from Point Sal to Tamales) •••••....••..•••• ' 
Napa creek, California •••••••••••.•••.•••••...••.•••••••••••. 
Approaches to San Francisco, (sub.sketch 011 1- 50,000 chart of 

San Francisco) •••.•••.•..••.••.••••••.••.••••••••••••••••. 
Drake's bay, California ••••..••....•••..••••••.•..•.••.•••• - • 

SECTION XI.- Coast ~f Oregon and W<U!hinglo11 Tt:rritor!f. 

Progress ~ketcli K ••••••••••••••••••••••.••••••.••••.•••••••• I 
Progreos sketch K bis •••••••••••••••••••••••••••••••••••••••• 
Coquille river entrance, Oregon •••.••....••..•....••..•••...•. 

1-80, 000 Fini•hed map and chart • • 111 progress 
1-20,000 Fini'h"rl map···------·- Completed. 

l-G00.000 

l·-400,IJOO Finish<'rl chart --·----··.In pro~re,,.;. 

1-80, 000 , Finished map and chart • .' lJo. 
1-80.000 .••••. do .•..••...••••••• In progress: out

line by pho
tography. 

1-600, 000 
1-600,000 

1-20,000 

1-400,000 
1-40,000 

Fini~lw.J mop ...•.•••. _., In progress. 

Sketch ....• _ .•..••.. _.. Complete<I. 
Fini•hc d map ••...... _. . ln progr<•"s. 

1-600,000 
1-600,000 

1-·10,000, Sketch •••••.•.....•••.• 1 Completed 

Gulf of11lexico, (in four sheets)............................... l-600, 000 I Preliminary d1arL ....... , 
Atlantic coast, from Cape Hatteras to Cape Florida .•••••..••••. , 1-1, 200, OOIJ .• --- .do .••••• _ ••••• --- . · 
Diagram of Atlantic coast, with lines of equal magnetkdeclination. '1-R. 000, 000 .·- _n __ ia_p:dr

0
a_m_. _----- -- ·.-••• -. -.·.·_ ----·· ._ 

Diagram of Gulf coast, with lines of equal magnetic dedination •• l-8, 000, 000 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

Trow bridge's <leep-sea apparatm; •••••••••••••••••••••••••••••• : .••• - •.••••• ' .• - - - .• - - •• - •..••••••••. 
Geology coaet of Lttbrnrlor, for report of l"clipse expedition ...•••. ,1--5, 000, 000 1 Sketch •.. __ ••••.•...••. 

Report q( J,Ir. Edward Wha1'ion, acting in charge qf Engraving Division. 

U. S. COAST SURVEY OFFICE, Octobe,r 31, 1861. 
I have the honor to present the annual report of the operations of this division duri11g the 

year ending October 31, 1861. 
This division remained under the charge of Lieutenant J. R. Smead, U. S. A., from the 

date of the last annual report until April 24, when he was relieved from duty here by the War 
Department. Since that date the division remained under my eharge, and I have been very 
materially assisted by Mr. C. C. Callan as clerk to the division, and whose Yaluable services it 
gives me pleasure to acknowledge. 

The engraving upon copper, from reductions by photography, has been attended with 
complete succeRs, the engravers, in each instance, proving the entire practicability of engrav· 
ing from these reductions with as much facility as from hand reductions; and there are now four 
charts of the most important localities on our coast, of the 1f1'1ivo series, in process of engraving. 
A detailed account of these reductions, both as to scale and the method of representing the 
various features of the country, will be found in the report of last year. 

The engraving force at present consists of twenty-three eugraven; of various degrees of 
skill. A list is given below with the grade of each engraver and the amount of work accom

plished by each during the year. The engmving of the following finished maps and charts has 
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been completed, viz : coast charts Nos. 12, 13, and 14, "!ioilfo• extending from Monomoy to 
Block island; coast chart No. 31, Chesapeake bay, No. 1, head of bay to Magothy river,tflftH; 
coast chart No. 33, Chesapeake bay, No. 3, Hudson river to the Potomac river, 8 0 ~o 0 ; Rap
palmrrnock river, Nu. 6, (lower sheet,) 6li-~ooi St. Mary's river, Md., -60-1J 00 ; coast chart 
No. 68, Florida reef, Key Biscayne to Carysfort reef, s~H; coast chart No. 92, Missi;:,sippi 
sound, Round island to Grand island, sir-d-n ; and additions and corrections in topography and 
lettering to l:oast l'ha rts Nos. 40 and 41, Albemarle sound, 80-/rnli, previously reported as 
finished, have been engraved. 

The following second class charts and sketches have been completed, viz : Patuxent river, 
Md., (upper sheet,) :roho; North Landing river, Va., and N. C., <:irtriro ; preliminary sea-coast 
chart No.14, Cape Roman, S. C., to Tybee island, Ga., 20 ,~ono; Cedar Keys, Fla., ~00 ; 

Passe a Loutro, Missis~ippi delta, -70 ~., 11 • 

And the following have been preprued for preliminary editions previous to their comple
tion, viz : Ossabaw sound, Ga., " 11 ~' 0 0 ; general coast chart No. X, Key Biscayne to Marquesas 
keys, Fla., 4 ,, ~,, 0 ; St. Augustine harbor, Fla., " 0 :, 0 0 ; Escambia and Santa Maria de Galvaez 
bays, Fla., :io~ 00 ; and Drake's bay, Cal., 40 ~ 00 • 

Considerable progress ha~ bee11 made towards completion upon the following important 
charts, viz: general coast chart No. II, Cape Ann to Gay Head, Mass., -.,-0--if-000 ; coast charts 
Nos. 8, 9, 11, 800\,,, embracing portions of the coast of Maine, all of New Hampshire, and a 
part of MaRsachnsetts; coast chart No. 21, New York bay and harbor, -..oi;O(i, (the outlines of 
which have l1een engraved entirely from photographic reductions;) coast charts Nos. 32, 34, 
35, 36, -;ro+,-,;-o, being a portion of the Chesapeake bay series; coast chart No. 71, 8 0 ~ 0 0

, a 
portion of the Florida reefs; and coast charts Nos. 106 and 107, 80 ~, 00 , a part of the coaFlt of 
Texas from Galveston to Matagorda ; and the following harbor and other charts have been 
pushed forward to·.v:ude completion, viz : Portland harbor, Me., 2 0 ~ 0 0 ; Sheepscot and Kenne
bec rivers, Me., ~+,00 ; Hudson river, New York, (lower sheet,) 60 ~0-0 ; St. Simon's sound; 
Sapelo sound and Savannah river, Ga., St. Mary's river and Fernandina harbor, Fla.; western 
part of ~t. George' ti sound, Fla., 4 0 ~ 00 ; and San Pablo ba)r, Cal., 6 0 ~ o•>· 

The engrn ving force has been principally employed as follows: 
fllr. McOoy, topographical engrcwer, has been employed during the year on the outlines 

and topography of coast chart No. 11, "Plymouth harbor to Hyannis harbor, Mass.," 80-/, 00, 

takeu from photographic reductions. 
Mr. Knight, letter engraver, has engraved the souudings, lettering, title, and notes on gen

eral coast chart No. X, "Key Biscayne to Marquesas keys," 400\ 00 ; notes on coast chart No. 
13, "Buzzard's bay to Martha's Vineyard," 80 1; 00 ; lettering and notes on coast chart No. 33 
"Chesapeake bay, No. 3, Hudson river to the Potomac river," 80-b-00 ; soundings and lettering 
on coast chart No. 36, Chesapeake bay No. 6, '' York river to entrance of bay,'' alllfH ; sailing 
directions, title and lettering on "San Pablo bay, Cal.,'' bT~To ; and some additional lettering 
on coast charts Nos. 40 and 41, "Albemarle sound," sohnr; "San Francisco bay," and other 
charts. 

Mr. Rolle, topograp!ticcil engraver, has been employed principally upon the outline and topo· 
graphy of" coast chart No. 9, Cape Neddick to Cape Ann, Mass., s!lffoo," taken entirely from 
photographic reductions. 

Mr. Entlwffer, topographioo.l engraver, has been engaged during the year in engraving the 
topography upon the plate of "coast chart No. 8, Seguin island to Kennebunkport, Me., 
.-don,'' and in the completion of the topography upon "coast chart No. 33, Chesapeake bay, 
Nu. 3, Hudson river to the Potomac river, 80t 00." 

Mr. Sengtiller, topographUxil engraver, has completed the engraving of the sand upon coast 
chart No. 12, Nantucket sound, Mass., 80 ~ 00 , (upper half,) and the topography upon coast 
chart No. 68, Key Biscayne to Carysfort reef, Fla., so-ho, and some miscellaneous retouching; 
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and is at present employed upon the topography of "coast chart No. 36, Chet:mpeake hay, No. 
6, York river to entrance of bay, s 0 ~ 00 ." 

Mr. Phillips, topographical engraver, has completed the sand upon coast chart ~ o. 12, 
"Nantucket sound," ~. (lower half,) and the topography upon coast chart Ko. 34, Chesa
peake bay, No. 4, ''Potomac river to Pocomoke sound,'' 8 0 ~ 0 "; also some miscellaneous retoncli
ing and additions to other charts; and is now engaged upon and nearly completed the topog
raphy on coast chart No. 35, Chesapeake bay, No. 5, ''Potomac sound to York river,'' 80~1 . 

Mr. Metzuoth, topoyrapliical engraver, has completed the sanding upon coast chart No. 31, 
Chesapeake hay, No. 1, '·Head of bay to Magothy river," s-oioa; and has also engraved some 
additional sand on coast chart Nu. 33, Che~>apeake bay, No. 3, ''Hudson river to the Potomac 
river," -80~00 ; and is now occupied upon the topography of "Portland harbor, Maine,'' ",,;, 00 , 

in which he has made great progress. 
Mr. Blondeau, topographical engraver, has been employed in engraving the topography 

upon general coast chart No. II, ''Cape Ann to Gay Head, Mass.,'' 4 00
1
00 6 , anrl coast, chart 

No. 71, "Newfound Harbor key to Boca Grande key, Florirla," -.-0 h 0 , upon which he if< 
now engaged. 

Mr. Evans, topographical engraver, has engraved a portion of the topography upon Hudioon 
river, New York, 60 i 0 0-, and Shccpscot and Kennebec rivers, Maine. nT1'1s 0 ; and is no11- en
gaged upon and bas nearly completed the sanding upon coast chart No. 32, Chesapeake bay, 
No. 2, "Magothy to the Hudson river," 80~00 • 

Mr. Barnard, iup()graphical engraver, has been occupied in engraving •m11d upou '· coa,.;t cliart 
No. 33, Chesapeake bay, No. 3, Hudson river to the Potomac river,'' -8 ,, lnio; '·San Pablo bay, 
California," 5 oirnu; and i:;ome miscellaneous work on coast chart No. 24, "Delaware l•ay and 
river, No. 1,'' sir J-o1f, aml No. 92, Mississippi sound, ·•Round itlland to Grand iidand," 8 0 

~ 
0 0 

: 

and is now engaged upon the sanding of coast chart No. 34, Chesapeake bay, No. 4, "Poto
mac river to Pocomoke sound," su ~ uu· 

Mr. A. Maedel, topographical engraver, has completed the topography upon Rappahannock 
river, Virginia, No. 5, Rappahannock river, Virginia, No. 6, tru-/,-00 ; Cedai· Keys, Florida. 

5 ub-n: St. Mary's river, Md., 6 0 ~'" 0 ; and Patuxent river, Md .. -,q,--.\uo. and lwis Pngraved i:;omt' 
additional topography upon coast charts 40 and 41, Albemarle sound, 8 -0 -fr-0-0 ; and is now en

gaged upon the topography upon Sapelo sound, Georgia, ~ 0 ~ 00. 

Mr. Kondrup, miscellaneous engraver, has completed the outlines of coaflt chart ~11. 21, 
New York bay and harbor, 80 ~ 0-o;, reduced entirely from photographic reductions and ha:,; 
engraved the soundings, title lettering, notes, sailing directions, outlines, and somP topography 
upon Drake's bay, California, 4,"o~- 00 . 

Mr. E. A. Maedel, letter engraver, has engraved the sailing directious and lettering on 
coast chart No. 68, Key Biscayne to Carysfort reef, Florida, -s·o-hu; sailing directions, notes, 
and some lettering on coast chart No. 92, Mississippi sound, Round island to Grand island, 

80-}01,-; soundings on Patuxent river, Md., (upper half,) 3 0 i 00 ; and some miscellaneous letter
ing upon various charts, Nos. 12, 13, 14, 27, 31, and 32, 80}o0 • 

Mr. Ogilvw, letter engraver, has engraved the title and some lettering on '·coast chart 
No. 92, Mississippi sound, Round island to Grand island," sohoi notes on Passe a Loutre, 
Mississippi delta, 20 j, 00 ; title and sailing directionF! on "Western part of8t. George's sound, 
Florida," 'i'o}00 ; some dry sand on "St. Augustine harbor, Florida," ::oho; and on "0Bsa

baw sound, Georgia," solooi and is now employed upon the sand of "Savannah river, Geor-
gia,'' ,.{too• •. 

Mr. Langran, letter engraver, has engraved the soundingR, title notes, and sailing direetions 
on "Cedar Keys, Florida," -.o!ooi title notes and lettering on "Escambia and Santa Maria de 
Galvaez bays, Florida," To!-Hi soundings, lettering, and sailing directions on '·St. Simon's 
sound, Georgia,'' 4:irh- 0 ; some lettering on ''Western part of St. George's sound, Florida,'' ~v--hnri 
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corrections and additional soundings on "Preliminary sea-eoast chart No. 14, Cape Roman, S. 
C., to Tybee, Geo.,'' .,-0 o'ooo• and considerable miscellaneous work. 

JJfr. Petersen, miscellaneous engraver, has engraved title and notes on "St. Simon's sound, 
Geo.," .,0 t 0 -0 ; lettering and notes on "St. Augustine harbor, Florida," 0-0 .\-00 ; soundings, 
lettering, notes, sailing directions, and title on '' Ossabaw sound, Georgia,'' -a-0 -hJ- 0 ; all the trian
gulation and lettering on "New Progress Sketch, Section II," 1-1 and 200,000; and some addi
tional lettering and soundings on ''Portland harbor, Maine," -20t--00 ; and on "Preliminary sea
('Oast <:hart No. 3, Cape Small Point, Maine, to Cape Cou, Mass.," 111 ,J\,-00 ; besides being em
ployed upon diagram!' and miscellaneous work. 

_i1fr. Bartle, topor1rapl1ical engra-ver, has been engaged principally in engraving the topog
raphy on "Coast chart No. 106, Galveston bay to Oyster bay, T('xas," , 1;.\-00 , in which he has 
madt· great pTogress. He has also engraved outlines and a portion of the topography on 
''Cedar Keys, Florida," :,-0-~ 00 , and some diagrams and miscellaneous work, and is now em
ployed upon the topography of St. Mary's river and Fernandina harbor, Florida, 20 /;-i, 0 . 

illr. TV. A. Tlwmpson, topographical €ngraver, has completefl the topography upon '' Wes tern 
part of St. George'::; sound, Florida." -.--o-~,,-0, and a portion of tho topography of" Coast chart 
No. 107, Oyster bay to Matagorda bay, Texas,'' 86 b00 ; together with a large amount of correc
tions and additions to various progress sketches, and some miscellaneous work. 

Mr. Benuer, mi.~cellmteous enfrraver, has engraved the sanding on "Rappahannock river, 
No. 6, \irginia," 0 0 /i-00 ; a portion of the sand on Patuxent river, Maryland, (upper sheet,) 
~ ,,-L 0 -;1 ; beside::; progress and other sketches, and some miscellaneous work. 

frfr. Klakring, mi"sceUaneous engraver, has been employed, almost continually, upon mi::1cel
laneous work, consisting chiefly of additions and corrections, both in topography and lettering. 
He has also engraved the soundings, bottoms, outliue,;, and some lettering upon "Escambia and 
Santa Maria <lP Galvaez bay,;, Florida,'' orocl-011 ; the topography upon '' Pa,,;i,;e a Loutre, Missis
sippi delta," 30 l,;oi title and lettering upon "Patuxent river, Maryland," 3-.,-/r00 ; and a large 
amount of work on the progress sketches. 

JJlr. Sipe, mi.scell-emf'ous e,ngrnver, haR engraved the soundings, title, lettering, and note,; on 
·'Passe a Loutrc, MissiRsippi delta," "oiir-oi the (,utlines of "O;;sabaw sound, Georgia," 3 -;d 0 -0 ; 

the notes of Patuxent river, Maryland, :ndoo; and also some diagrams, progrei;i-; sketche8, and 
miscellaneous work. 

Mr. J. G. Thompson, miscellaneou.~ enyraver, has engraved the outlines, soundings, lettering, 
notes, au<l topography 011 "North Landing river, Va. and N .• C.," 11 -0·/rn-6 ; and has been employed 
upon progress sketche8, diagramH, and miscellaneom; work. 

Mr. Buckle has been engaged since hie employment in perfecting himi:-\elf in the use of his 
machine for punching, and has punched the Ro1mdinge on "Coquilla river, Oregon," To!,10 . 
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TJist ef Jllfi]JS, J>rr:liniinarN r:ltarts, rn1rl sl.·ctr.Ju•s c11grarr,d nr u1grt1t;ng duri11g tl1c year tN hng ()t·tr/1('r 31. 
Jf.:Gl, arranged iJ.1 o!'rlcr r!l-\·cr·tio11.\·. 

------------------------

Nauw. Scale. Ht~Juarks. 

---------------------------~ ----·-- ------------ -------·---·--

Progrp,s1' sketrh A _____ ---- ______ -------- _____ --------- ___ . 
Do _____ A b" _ •••• -- • - - • __ .••• - ••••••• - - - - . - - - - •• - . 

(fe11eral coast d1<trt, No. 2, Cape Ann to Gay Head. Jlilass------· 
Preliminary coast chHrt, No 3, CaJJl' Srnnll Point, l\lt_>., to Cape 

('c>d, t\1ai51"j. --------· ------------ -----------· ------------
Coast <·hart, .Ko 8. 8t'g-uin faJnn(l to Kennel1u11kpurt __________ _ 
C'""t ch.trt, So. !I, Cape ~eddick to Cape .Ann ____ ---·-------· 
Coast drnrt. :-lo. 11, Plymoutli ha1bM tn Hyannis h:uhor .••••• 
Coa;-.t chrtrt, No. 12. ~a.utucket imund, )Iai-H _______________ .. _. 

Coa•t drnrt, No. 13, Buzzard'" bay and :llart!m's \'ineyard ..•.•. 
Coast thart, 'Xo. 14, Point Judith to Block Island somJ<l •••.•••. 
~heep~c:ot and Kennebec rivers, llaine __________ , ------------
Portland harbnr, Maine _________ .. _ .. __ -- ____ ........ --·- ------ __ 
Hyannis harhor, il1:1ss. 1 (corrections and addition~)------------· 

SF.CTIOJ\' IL 

1-400,000 'iketd1 ----------------· 1-600,001! ____ •. do _______________ _ 

l-4011,0lllJ General cua8t d1art _____ _ 

1-200. 000 Preliminary dmrt. ... ----
1->'0. 000 Fiui,lw1I 11jap anrl dwrt _. 
I 80:011u ____ •. do _______________ _ 

1-·'ll.OOll ______ do ..• -----~------
l-80,0IJO -----do _______________ . 
1-1'0, (JOO --- _ .. do. ______ .·--. __ .. 
1-80,000 _____ .do ___ ----·-·-----
1-.J.0,000 Fin',111,rJ cktrt ________ _ 
1-'.!0. llO(J J'iu ::-;ht·d harbi>r chnrL __ _ 

l-3<J,OOO ------""---------------· 

Erig-ra,·ed. 
Vo. 

En.s:ra.dn'.:;. 

fin. 
J)o. 
] )(). 

]Jn. 

E11grn\·ed. 
l>o. 
D(1, 

J:u~ra,·ing . 
. Du. , 

EngTavrid. 

Prog-res~ skete11. Nt•w York lmy aud Hrn.h::on river! (llP.w edilinu)_ 
Con.st chart, l\o. 15, Loug lshtnd tiOUtHl, (vust,) corr~ctiuns and 

1-100,000 Sk~lcl1 ··------. -------- F.nµ-rand. 

aclditiorH~ ------ .. - .. - -- -- --- . - ..... -- ---- ---- ---- ---- --- - - . 1-200, OflO Fini>li"'1 map :rncl chart Jlo. 
1-80,0UO 

Coast clrnrt, No. 16, L<mg Ioland sound, 1,middle,) corrcctious 
aud a.ciditions ---- _ ....... -----·-· ........ ________ ........................... <> l-R0,000 ...... do_···-------·--· 

Coal"t chart, ~o. 27, De]aware has and rh·er, No. 1, correctionR 
and additi<111s .......... --- _ ......... ---- ........ __________ ...... __ .............. . 1·"0,0110 ______ do. _____________ _ 

Cn:ist chart, :So. 21, ;\ew Ymk bay and harbor .••••. ---------
Hudson river, (lower 8heet1 --·-----··-·-------·------------

1-'0,(100 _____ .do _______________ _ 
J-fjO,OUO Fiui,hed cllart ________ _ 

SECTIOK III. 

Prog-re,:e ~ketch C ________________ • _________ . _. ___________ . 
Chesapeake bay, No. l, head of hay h llfag<>thy river _________ _ 
Che•apeake bay, No. 2, :llagotby to the Hudson river _________ _ 
Chesapeu.ke bay, No. 3, Hudson to the Potomac river---------· 
Ch,..!:".apeake lla:y, No. 4, J>otorual' river to Pocomoke souucL ..... - ... 
Cht>sa.peuke bay. No 5, Pocomoke 150tud. to York river ________ _ 
Cbt·s1pecike bay, No. C, York rh:er to entrancL> of ba..r ... -- .. -----~ 
Patuxent liver, llfarylanrl, (Upper) .•• -----------------------· 
St.. Mary's river, Maryland _____________________ ------------

ltappahannoek river, No. 5-----·--------- ·-------·--·------
Rappalumnock river, No. 6_ ------ ______ ---- ----- _______ ---· 
Dclaw:ire and Chesapeake bi.ys, (additions)----·-·---------·--

SEcTION IV. 

Prop:ress sketch D. --·- •••• _ --· ________ • ___ -·--- _ •• ____ ·---' 
North La11dinp: river_ ______ . ___ ... _. _______ ----. _____ ------

Al\Jemarlc sound, west, (additions).------------------------· 
Allmmarlc sound, edst, (additions).--------------------------

SECTION Y. 

\ 

Progre•s sketch E ------- .•• --- ---- ---- _ --- ---- ---- -·-- ----
Preliminary •ea-coost chart, No. 14, from "Cape Roman, t:i. C., 

to Tybee, Georgia" •• __ ---- ______ --- ----- ---- --- ---- ----
Sapelo sound, Georgia.---------------------------- •••••••. , 
Ht.. Simon'N 1:iound. Georgia_------ .. ----- ________________ ---· 
Savannah river, Gcorg::ia __ .. _ ........ --- --- ....... - .. ---- ................... -· 
Ossabaw sound, Georgia .•• _-------- ____ • ___ • --- _ -- •.• -- --- . 

SECTION VI. 

1-400, onn 
1-80,000 
l 80, 000 
1-80,000 
l-8l1, OOit 
1-60,flOO 
l-~0,000 

1-30.000 
1-60,000 
1-60, ()()() 
1-(iO. 000 

1-ioo;ooo 

1-400, 000 
1-40,()(10 
1-~0. 000 
1-80, 000 

1-600,000 

1-200,000 
1-3(),000 
1-40,000 
1-40,000 
l-:l0,000 

Progress sketch F _ ---- •• _________________ • --·- •• ____ •• ____ : l-1, 200, 000 

Progress sketch F, (lower sheetL ••• ···---------------------- l-400,00U 
General c,~iai;t chart, No X, Key BiRcayne to l\Iarquesas key.____ 1-4011, 0110 
Coast chart, No. 68, Key Bi•ca.yne to<.:arysfort reef_ ___________ , 1-80,UOO 
Coast chatt, No. 71, Nttwfouud Harbor ke1· to Boca Grande key . .; l-S0,0110 
St. Augustine harbor, Florido. .••••••••• :____________________ I-30,000 

!::It. Mary's river and Fernandit1a harbor, l.<'lorida ---------- ---- 1--20, 000 

20 

:"k<>tch ·--------·------· 
Finhdwd mnp and cha,rt ... 

...... ____ do ...... ------------· .••••. do ___________ : •.•. 

______ <lo ............................... . 

.••..•. do ... ·-------·---· ______ (Jo .......... ________ _ 

J>relimiuary charL---···· 
Finished chart--------·· 

-----· <1,, ____ ---- ------ •. 
______ do.-------·-----·-
l'rdimin:iry <:hart_ ___ --·· 

Sketch.·--------------· 
Prelirnina.rY chart _______ . 

Finiolwd cirnrt --------·-______ do _______________ . 

Sketch __ ••• ___________ . 

PrPlirn in arr chart. ______ . 
_____ .. do .............................. -_____ .do _______________ . 

Finisht><l chart----------
Preliminary cl1art_ ______ _ 

Sketch ______ ----------· 
_____ .do .•• ------------

; Gencr~tl coa~t cbart _ .. - - -
' Fiuished map and d1art .. 
: ______ th) ____ -----------· 

Prcli1uiuary cha.t L - - ...... - -
~ ..... ___ rlt). __ .......... _ - ... - ...... . 

Do. 

Do. 
F.n~1aving:-. 

l!o. 

EnJrr:l\'ed. 
Do. 

Engr:1Ying. 
EH['T.1-\'Cd. 

En,:!ravin~. 
Uo. 
J>o. 

Eu;:~:1 a vc..~d. 
Do. 

EngT<lYin:z-. 
Enµra\'C'(_L 

Do. 

Eugrav('d. 
]lo. 

Do. 
Do. 

Eng-raved. 

Do. 
Engravin~. 

Do. 
Du. 

Engraved. 

En~ravt'd. 
]lo. 

Eu;.::1;1ving-. 
E1 ;.rn.1xcd. 
EngTd,ving. 

))o. 

Jlo. 
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List ef maps, preliminary dwrts, ~-c.-Coutiuued. 

Name. 

SECTIOX YII. 

Proa;ress sketch G •• ------------------ ·------------------· 
Cedar K<'ys. Florirla _____ -------- ---------------- -------·-· 
"\\Tet'itern iiart St. Georgr,'~ ~onndi F1oridn. ------ ---------- ----

St:CTIO" YIII. 

Progress sketch lL_ ••..• - ••. --· _. ____ . ---· _. --- • __ .•••.• _. 
Coast chart, No. 92, Round island to Orand island, Mississippi 

HOUUd --------- ---- --- - ---- ------------------ ---- ------
Escambia and Santa l\1aria de Galvaez bays, Florida •••• __ .••••. 
Pa>se a Loutre, Mississippi delta ••• ___ • _ •• - _ .. ___ ... _. _. __ •. 
Lines of deep-sea sounding:,, Oulf of ltlexico .... ________ .• ____ _ 

8F.CTIO" IX. 

Frog-res::: sketch I.---- ... ,., __________ . __ . ___ ... _ ...... -- ... _ ...... -· .. _ ..... _ 
Coast clrnrt, No. 10/i, Galveston bay to Oyster bay, Texas--·--· 
Coast chart, No. 107, Oyster b:iy tu Mat<lgorda bay, Texas •••••. 

f'ECTIOX X. 

Progre"8 sketch .J, !lower'} _______ .• _. _ _ _ _ _ __ . ___ • _ ••••• __ •. 
Progre"s sketch J, No. 2, (middle)------------·--------------
DrakC"'~ ba.y, California --~ ........ ___ ...... __ ...... _ -- ____ .. __ .... --- ....... 
San I'ablu bay, Ualifornia •• _. ---· __ •• _ .•• --- __ --- . __ ••• --·· 

DEC'l'IOX XI. 

Progress sketch K. ____ ---- ____ •.•••• _ ••• _ ••••••••••• -· _. _. 
Coquilla river, Orcgou. --·- _____ • -·--- __ ---- __ • ·- __ -··- •••. 

M1scELLANEors. 

8cale. Description. 

1-600,000 Sketch.---·-----·------
l-50, 000 Preliminary chart--------
1-40,000 ______ do ________________ 

1-600,000 Sketch.--··------··----

1 80,000 Coast map and chart_ ____ 

l 30,000 .Preliminary chart. _____ •. 
1-20, (JOO 

.. ____ do •••••• _________ 

1-5,000,000 bkekh _ ----- ________ . __ . 

1-600,000 Sketch-----··--··----·-
J-80,000 CoaRt map and cha.rt _____ 

1-80,000 
, ______ do ________________ 

1-600,000 Sketch . ·--· •• _____ • ___ . 
1-600,000 

. ..... do. _______________ 

1-40, f:JUU Preliminary chart_ _______ 

1-50,000 Finished harbor chart _ ••. 

1-600,000 Sketch_-· - ••• ·--· •••••. 
1-10, 000 . __ ••• do----··---------· 

Skekh showing progres< of CoaRt 811 rvey, (additions). - _ - . - - _ - •. ·. - - - - • - - . - - . i_D __ ia_g_r_adm
0

_s-__ - -- _- -- ------ ~ ---- -. _-_- •· 
Gulf Stream cha.rt-·-·--···------------·--··--·------·····-·-----·---· _ 
Diagrams of Gulf Stream exploration, 1860 ___________ ·-····-· -------·----i---·--do •• ---·-----·----
Tliagrnrns of variation magnetic rleclinnJion, Key West. ___ ... _. ______ ·--· •. ! ______ do. --- __ ---- -- --- . ' 
Viagra.ms of plan magnetic ob:mrva.tory, Ker \\~csL ___ .. _ .. _____ ... ---- _ ---- ... 1 

.. ............. do _____ ............. ----· .. , 
Diagrams of ::IIitchell 's specimen cup and G illios's compass divider.;.·- ••• ·--· •. '. ____ .do .•• _ •• __ ••• __ • _.' 

Engraved. 
t·o. 

Engraving. 

Engraved. 

Do. 
Do. 
Do. 
Do. 

En!<Taved. 
Engraving. 

Do. 

Engraved. 
Do. 
Do. 

Engra. Ying. 

Engrav1>d. 
Eogra.ving . 

Eno;raved. 
Do. 
Do. 
Do. 
Do. 
Do. 

LtsT oF CoAST ScRVEY MAPS, PnELIMI'.\"ARY CHARTS, A:\'D SKETCHES, ENGRAVED, GEOGRAPHICALLY 

ARHA.'WED. 

No. 1. 
2. 
~ .,, 
4. 
[J. 

6. 
7. 
8. 
9. 

10. 
11. 
12. 
1:~. 

14. 
15. 

1. List ef maps and clwrt.r engraved. 

Ilichmoml ·~ islanrl, J\Iaiue .............. __ ................. _ ......... _ ... __ . 
Xrewbnryport harbor, )Ia:'Hachusctts .............................. _ .... _ ..... . 
I p~wich am1 Annioquam harbor~, )la~~achm;ettH ... __ . _ . _ .. _ .................. . 
Rockport lmrbor .•..... _ ...........• do ... _ .............•...... _ .......... . 
Glouce8ter harbor ................... do._ ..... _ .. _ ............. _ . _ . ___ ... _ . 
8alcm harbor .... _ ...... _ ........ _ .. do ... ____ .................. _ ........ _ . 
Lynn harbor ....................... do ........... ___ ..... _ ......... _ .... _ . 
Boston harbor, (new edition,) 1859 ..... do ....... __ . _ ..... ____ ............. __ . 
J>]yrnouth harbor .... _ .. _ . _ ......... do ... __ .. __ ..... _ .................... . 
Provincctown harbor ...... _ .......•.. do .. _ ......... _ ... _ . _ .......... _ ..... . 
~louomoy ~hoal~ .............. _ ..... do ... _ ............. _ .. _ ........ __ ... _ . 
Com<t c11art, No. 12, Nantucket ~ound and ehoalF, l\Iassachusett8 .................• 
Coast chart, No. 13, Buzzard's hay and Martl1a.'s Vineyard, Massachusetts .. __ .... . 
Coast chart, No. 14, Point Jullith to Block i~land ..... _ ..... _ ................ _. 
Hai<s River harbOI", Ma~sa.clrnsctte ......... _ ..... __ .. __ ... _ ... _. _ . _ ......... . 

1-20,000 
1-20,000 
1-20,000 
1-20, 000 
1-20,000 
1-25,000 
1-20,000 
1-40,000 
1-20,000 
1-50,000 
1-40,000 
1-80,000 
1-80,000 
1-80,000 
1-40,000 
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X o. 16. ,y <'llfieet harbo1-. "'.lfa~sadrn~ettB _ ... _ . 
17. ::\antueket harbor ....... d" ....... - ...... _ .... _ ...... _. _. ___ .... ____ .. _. __ _ 
18. :Yiu~kl'g••t eh:umel.. _. __ .do. __ (111_•w l'clition) .. _. ____ . ___ .. _ .. ___ . __ ... _. __ . 
J 9. Hyannil3 hm·hor .. _ ... __ do .. _ . _ .. _ . _ . _ .. _ . _ .. _ ... _ .. _ .... _ . _ .. _ .. __ ...... _ 
20. Harbor of Edg-a1·town. _ . do. ____ ...... _ .......................... _ ....... _ . 
21. Harbor of \Yoml'~ Holt· .. do ................. _ ... _ ... __ . __ .. _____ .. _____ .. __ 

2.2. liarbor of Holmr·i-<'~ 11,,1(' and rraq1;H1li11 CnY<_·, )Ia~:-:-ae]1llbt'ttfl. - - - - - - - - - - . - - . - . - - -

2'.l. Harbor of X(·w J3pJfon1 .. - ........ - - ..... _ .... _ . do ... _ . _ .. _ ...... _ .. _ .. __ . 

24. ( }e1wral clmrt of the coaRt f]"()m Ga,Y H('acl to Capp 1It•1Jlopcn .... _ ....... _ .. _ . _ .. 
25. Fif'h<•r's I ~lall(l Round. Comweticnt _ _ _ _ . ____ . _ . __ . _____ . _ . __ . _ . __ .. _ . ___ . __ . 
26. Harbor of New London, Conm·t•ticut .. __ ... __ ... ___ ...... _ . _. _ .. _ .... _. __ . __ _ 

27. J\fn11tl1 of C'nrnwc·tic·nt riYe1·. _ .. rlri .... __ .... ____ .. _. _ .... _. ____ ... __ ...... __ . 
2S. Harbor of :!\C'w l-faven, Conrn·cticut, (new eclitieon,) 185:2 .•.. _. _ .•.. _. _. _ ...... __ 
20. Harhor of 13lack Hoek anr1 lkir1gypm·r, Cnnner·tieut, (m·11· r·r1itio11.) JSC.2 .. __ ... _. _. 
30. Harbor& of 8heffield and Cawki11'~ i~lancls, (new eclition,) 18;)2 .. _. __ . _ .. _ ..... _ .. 
31. lluntington Lay, ~pw· York ... _._. __ ._._._._ .. _._._. __ ._ .. __ ... _. ___ .. _. __ _ 
32. OyRtPr 1•:1,y or B;·o~sN harbor, Ke_,- l'ork .. _ ... _ ...... _. _ .. _. _ .. __ ...... _ .... _ 

33. Harbors of Captain':" island, EaEt and "-CFt Connecticut. _ .. _ ....... _ ... _ .. _ .. _. 
34. IIPmpFtead lrnrhor, Long hl:rnd, ~t'W York __ ..... __ . __ . _. _. __ .. _. ____ . _ .. __ . 

35. Hart a11d City itiland allll Sacl1ern'" Head harl1or, :;\(•w York .... __ .. _ ... _ ... _ .... 
:rn. H Pll (;ate, X ew York . __ ..•.. _ .. __ .. _ ... _ . __ .. _ ...... __ .. _ . _ .... _ . _ ... _ .. _ 
3 7. Long Island f\oun<l-eaRt. ___ ... _ .. _ .. _ .... __ ... _ .. __ .. _ .. _ . _ ...... _ .... _ .. 

38. Do .... do ..... middk ............................ -------------· .... . 
39. lJu - - . do .. _ .. we:<t. _ .. _. ___ ... __ . _____ ... _ . __ .. _ ..... _ .. __ ........ _ . 

40. Xew York ba:· and lmrl•or, and the c1n-irons, Xe"· York, Ko. 1 ....... _. _ ... _ .... . 
4 L Do. - ... du - . _ ... do. _ . __ .. do .. _ . _.. _. _ rfo _ . _ .. Xo. ;_! __ •• __ ..• ____ • _. _ •• 

·12. Do ..... do ...... dn ....... clo .......... do ..... Xo.:L ................. . 
4:1. Do ..... <lo ...... do_ .... _ . do ......... _do ... _. Xo. 4 _. __ . ___ .. _. _ . _ ... _ 
44. ] lo - - - •. do ...... do ....... 1lo .••. _. ___ . do ..... Xo. ::; .. _ .. _ ... _ . _ ...... . 
45. lJo ..... do ...... do ....... do .. __ .. _ ... do. _ .. _ :Xo. G ..... _ ..... _ . __ .. _ . 

46. Do ..... do ...... do ....... do .......... do .......................... .. 
4 7. \V <'etern part south coast of Long Island, X ew York .. __ ........ ___ ..... __ .. _ . _ 
48. ::'llicldle part .. __ do ... ___ do __ . _ .. do. __ . __ <lo .. _ ..... __ .......... _ ..... __ ... _ 
4!J. E01stcrn ]"Urt ... do ...... do ..... _do .... _ . do ... __ ...... _ ... __ . _ .•.......... _ 
50. Little Egg harbor, Kew ,T,·r:"•"Y ___ . __ . _. ____ .... _ .. ____ . _ .. _. ___ ... __ .... _. _ 
51. Delawme bay and rh·er-eheet Ko. 1, ]Jd1t\n1rC'. __ ..•. _ •.... _ . _ . _ ..•. __ . _ .• _ .. 

52. Do ...... do ........ ~hC'd. Xo. 2, Uelaware, X ew J er;;e,:» and Penrn•ylnmia. _ .. 
53. Dela wan• bay and river-shet>t Ko. 3 ... _ .............. _ . _ ..... __ . _ .... __ ... . 
54. Chesapeake liay, npp<'r Rl'ric•t'-Rl1Pet Ko. 1 .. ____ .. ___ .... ____ . _ . ______ . _ . _ ... _ 
55. Do ... _ ...... do ....... sheet Xo. :J ___ •.• __ . _ .•• _ .• _ •• __ . __ •• _ •.••••••• 

56. Patapero rinr, l\Iarylan<l .. _ .... _. _ .... _ . __ ... _ ......•........... _. _ ... _. __ 
57. Harbor of Annapolis and Severn l'in~t· ...... _ ......... _. _ .. _. _. _ ... _ ........ . 

58. }louth of Chester l'iwr, l\lm·ylaml. _ ...... _ .... __ .... _ ..... _ ...... ___ ..... __ . 
59. St. Mary's rfrer, &c ...... do .... _ .. __ .... __ .... _ . _ ......... _ . _ . ___ . __ .. __ _ 

60. Rappalrnnnock river entrauce, Yirginia ..... _ ... _ ...•........ _. _ ..• _ .. _ .•. __ . _ 
61. Entrauee to York ri VPr .. _ ... __ . __ .. _____ . ___ .... _ . _ . _ ......• _ ...• __ •. _ . _ .. 

62. l:>asquotank river, Korth Carolina .. _ ..... _ ...... _ .... _ .............. _. _. _. _. 
63. Albemarle sound, Xortl1 Carnliua-8heet Xo. L _. __ ..... _ .. __ . _. _. __ . _ .. _ .... _ 

64. Do ..... do ........ do ....... shectNo.2 ............................... . 
65. Bea.ufort harbor, Xortl1 Carolina._ .. _ .... __ .. _ .. __ .. __ .. _. _______ .. _. _ _ _. _ 

66. Charle~t-0n harbor, South Carolina, (new edition,) 18:)8 .. _ .......• _ ... _ ........ . 
67. Key West harbor 1u1d approache~. Florida .. _ ........ _ ........ _ . _ ... _ ....... _ .. 
68. Coast chart No. 68, Florida reefs-Key Biscayne to Carysfort reef. ......... - - .. - . 
69. Entrance to Mobile bay, Alabama ....... _ ............... _ .. - .......... - - · · - -
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1-50,(100 
1-20, oou 
1-lill. 000 
1-:J{J, (J(JI) 

1-:!IJ. o(JO 

1-20. 1100 

l-2(1. (JOI! 

1-Jti, (l[l(J 

1--WO. 000 
1--Hl. (HI(! 

J-20, (10(1 

]-:_)fl_ 000 
J-:::u. (1011 

1-:.'(J_ (J(l(J 

1-:W. 11011 

I-:rn. oou 
l<lO. 000 

1-20.000 
1-20. l•OO 

1-HJ. 000 
]-;,, (l(J(J 

1-"-.0. 000 

1-80. 000 

1-80. 000 
1-:JO, 000 
1-30,000 

1-30. ODO 
1-:JO, 000 

1-30,UOlJ 

1-:>0, 000 
l-S0,000 

1-80, 000 
l-80,000 
1-80,0UO 

1-:rn. ooo 
1-1)0,000 

1-80, 000 

1-80,000 

1-80,000 
1-80,000 

1-60,000 
1-60,000 
1-40, 000 

1-60,000 
1-60,000 
1-60,000 
1-6(/, 000 
1-80, 000 

1-SO, 000 
1-20,000 
1-30,000 
l-50,000 
]-80,000 
1-40,000 
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No. 70. }IoliilP lmy. Alabama ............................................ _ .. _ ...• 1-80,000 
1-40,000 
1-80,000 
1-80,000 
1-40,000 
1-40,000 

1-50, 000 

71. 
72. 
~ .. 
/,j, 

7-!. 
";;). 

7li. 

Nu. 1. 

2. 
., ... 
4. 
:>. 
~). 

7. 

I'. 
()_ 

10 . 
l I. 
l:!. 

1~1. 

1-L 

LI. 

16. 

r I. 
lR. 

l~I. 

:20. 

21. 

2:2. 

23. 
;?~. 

2;). 

2G. 

"27. 
~s. 

2~). 

:JO. 
:n. 
·)~) 
..,~. 

33. 

:l-L 

35. 
3G. 

37. 

:3R. 
:rn. 
40. 
41. 
42. 
43. 

H. 
45. 

Cat autl :-ibip hlantl l1ar1Hll'r, 1fiPciP:-<ippi _ ........ _ ........................... . 

Cna~t l'11:1rt, >: <>. ~11, :\Iir:-<i;oeippi Knnntl, Bull>'<'<·our'p bay to Round irlaud ........ _ .• 
Uonpt chart,::-;,,_ !l2, 1li•"i"~ippi >tmw1, Honm1 i>l:nu1 to G:rnrn1 i:-;laucl. ........... . 
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Tidal dingromR, Rim•on Point, Sau Diego and A8toria, California and Oregon ..... . 

1--wn, ooo 
]-:!II, 000 

1-:w, ooo 

1-1,200,000 

1-1,200,000 
1-40,000 

l-40,000 

l-30,000 

1-20,000 

1-:20, 000 
1-:.w' (1(1() 

1-:!0, (100 

1--lO. 000 
1-.'WO, 000 

l-J0,000 

Co-tidal lines of Pacific coast ................... _ ...................... _ .. 1-10.000,000 

Cap~' Di8appointment, Washington Territory._. __ .................. _ ..... _ .. 
Shoalwater bay ................ do ...................................... . 
Alden'~ recormaiesance, "\Vestern Cottst, from Grny's lrnrbm to Admiralty inlet, 

"\Yashiugton Territory ..... _ ....... _ ............. _ ........ _ ... _ ....... _ 

Greem·illc harbor, \Ya~hington Tcrritor.Y. . . . . . . . . . . . . . . . ............ . 

Cape :Flattery and Nee-ah ha1·bor, do .............. - .......................... . 
Fabe Dungeness .............. do ...................... _ ................ . 
N <>w })uugcncsi-<. . • • . • . . . . . . .. do .......................... _ .. __ ........ _ 
\Vashington sound ......... _ ... do ... _ ............. _ . . . . . . . . . . . 1-.200, 000 & 
Port Townshcucl, (1u'w edition,) .. do ............. _ ......................... . 
Du warnish bay am1 Seattle hmhor. do ....................................... . 
Smith'~ or l3lunt 's i~lall(] ........ do .... _ ....... _ ........ _ ........ _ . . . . . . . . 
Port Ludlow ..... _ ........ _ ... do ....................................... . 
}~ort Gamble ................. do ......... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
Olympia hm·hor ............... do ....................................... . 
Steilacoom harbor ............. do .................................. - - - · · · 
Bellinglrnrn bay ............... do ....... , ......................... - · · · · · · 

1-:.!0,CIOO 
1-80,00ll 

I-GOO, 000 

l-:.!0,000 
l-'10. 000 

1-:Jo, ooo 
1-JO. 000 

1-COI!, (JOO 

]-.)0, (l(liJ 

1--)0, 000 

J-·20. (l(J() 

l-:!O, 00() 
J-:.!O, UOO 

J-:!O, (1()0 

1-:Jo, oou 
1-..10. 000 
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No. 213. Rhtkcly harbor, Vi'"a"hingtou Territory _____ .. _ .. _______ . _. _ . - _ ............ _. 1-10, 000 

2H. P.nni-ah-moo hay. _ ....... clo .. _ . - _ - _ • _ •••.•............•.•••••.•..••....• 1-30,000 

215. l~a:<r npparatui< .. _ ......•.............. _ ............................... . 
21(). R(-'lf-n--gistf'.ring tidr--gauµ;T' . _ ...... _ ..... _ ................. - ................... . 

217. Cravcn's current indicator. , . . ...•....................................... 

218. Craven'" "l'ecimeu lmx for deep-sea gouudings ................. _ ...... _ ...... . 

219 . J[itdwll'~ sm-erw;;t tidP-gauge ............. _ .............................. . 

220. . Figures to i1lu;;trat<: Apprndix No. 33, 1854 .......................•.. - . - - - . -
221. Di:igrnms of secular Yariation in magnetic decliuation, 1855 . ................... . 
222. Line~ of' L'r1ual nrngnetic d<·clinati011 . _ .. _ ... _____ ... _ .. _ ....... _ ... _ .. __ . ___ 1-1, fJOO, 000 

223. 

224. 

225. 
2:21;, 

'227. 
228. 

22~1. 

230. 
2:n. 
:132. 

:2~3;;. 

2:l-1. 

2~{~j-

2;J(i, 

2:37. 
2'.lS. 

2:·t~). 

240. 

241. 

2-12. 

243. 
::H-1. 

245. 

llnntelle's scaffold for station", and :E'arlPy's ~ignals ..... - ....... - ...... - ..... . 
Routelle's appmatus for nwasuring preliminary bai;e>" ...........••.•.....•.•.•• 

Diagrams to illmitrate earthquakP wave,; at Han 1 li<"f!"' all(1 Sau Francisco._ ..... _. 

1 )iap·arn;; of ~Pcular variation in ma!:tnetic declination, 1 S5G ................. _ .. 
Sand s's g-ns-pipe tripod ...•..................•............................ 
S:mds'" Hpecimeu hox for ileep-sea srnu1ding~ arnl revoh·ing heliotropes_ ... _ .. __ .. 
Jlap 0f magnetic declination . . . . . . .•................ _ ......... _. _ .. ___ . __ 

~lap of magnetic dip and intensity ............•...................... _ ... _. 
Apparatus for measuring minm· bases ........... _ ...... _ ...... _ .. _._ .. __ ... . 
l'nl~-('onic dPYc·lnpment of Hp1u:re . _______ .. ___ .. _ .. __________ . _ ..... ______ _ 

I )iagrams illustrating telt·graphic methods for diffcreuee of longitud(' ...•......... 
Diagrams showing il\jury to boiler of steamt'r Hetzel ............. _ . _ ........ . 

l'rnj"d limitf< for dwrt,.; :;- 00
1
001, and 40 dooo - - - - - - - · - - · · - - - · - - - - - - - - - · - - - - - - -

J)iagrarn~ of wirnh of the 'V cs tern Coast. • . . ..•. - __ .•......... _ ......... __ 
Diagrams ilhu;trating loss of magnetism ........................... _._ .•..... 
A1•paratus for measuring prdiminary base lines - - . _ ..•..... - ........... __ .. _. 
TrC'ncharcl'" tide-gauge ...... _ .............••••.................. _ ..••.... 
)litchdl's tidc-gangP ... _ .•.. _ ........... _ ............. _ .. _. _ •.. _ ..... _ .. . 

I liagrams ilhu•trnting t11e descent of sounding weight ancl linP in deep-sea ~oundiugs 

l'rnject limit" for finished maps, 1ittioo" on the Atlantic and Gulf coast~ ..... - •... 
Tlm,e skctchC's illu~trating the 8uperintcndcnt's priper on cim"<mts nem· Sandy Hook 
Diagrams (}f nrn7netic and rn!•tporologieal obscrvatio11s at Girard College, Philadel-

phia, in 1840-'41-'42-'43-'44, and '45 .. __ .....•.... __ . -- .. ___ --···- --· _. 
Diagmme of oh:4crY:ttinns for tempcratnrl', wind, and atmMph<~ric pressure, made by 

Dr. E. K. Karn-, l'. S. N., at Van Rensselaer harbor in 1853 and 1855 .. _ .... _. 
:HG. LincR of .r~p1al magnetic vadatinn for 18;'iS. __ ... __ . _ _ _ _ _ .. _ ... ____ ....... _. 

247. Trowbridgc'R improv•·rl def'p-Hca oournling apparatnf'. __ .. __ • _ .•.• _ •. _ ..• _ .... _ 
2-18. MitclH•ll'r t<uh-cmreut apparntm; nnd fonn of pile for sea structure .•.•...•• _ •• _ .. 
24~1. kkf'td1 R}10wii1g progn'H" nf tl1e Cwrnt SnrYPY to lSGl _. - ___ . _. _______ . _. _ .. __ . 

2fi0. Plan of magnetic observatory at Key ""est-_ ....•....... __ .. ___ ....... __ . __ . 
251. Dinl!'.mms oho,,·ing rcrnlt.s of magnetic observations at KPy '\\"est .. ___ .. __ ..• _ .. . 

:J;):-2. :\lit('helP~ l-lpecin1en cup and (J.-illi~s\_.1; divider~ ........................................................ .. 
253-274. l'rngrPHR t<ketclw>< ......... __ ... __ .. _ .. _ .. _. ______ . _. __ . _____ .. _. _. _. ___ . 

Report qf .Mr. George Jlathiot, in charge ef the Electrotype and Photographic Division. 

COAST SURVEY 0FF1CE, September 30, 1861. 

In accordance with the established usage of the office, I rcspectfuUy present the following 
annual report of the opern tions of this division: 

Since the date of my last report (September 17, 1860) we have made sixty electrotypes 
of the engraved plates of the charts of tlie survey. Of this number thirty-six were "altos," 
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or reverses of the engraved plates, and 
engraved plates, made from the ''altos.'' 
the process was applied. 

twenty-four ·were ''bassos,'' or duplicates of the 
I append a table of the engraved plates to which 

The reduction of the original sheets of the survey by photography has continued in suc
cessful use during the year, and the application of photography has been extended to the 
copying of drawings and important tables, letters, and maps not produced in the office. Hy 
the process we have made thirty-one glass '' positivef'." and one hundred and twenty-four 
glass "negatives," and two hundred and seventy-t"·o paper prints. Attention has been paid 
to the improvement of the photographic process, and as a result of thef'le efforts I arn now 
enabled to announce that we are successfully producing plates hYo feet square. 

During the year I have been assisted by ~Ir. D. Hinkle, and again commend him for the 
performance of every duty. 

List ef plates electrotyped iti "Alto." 

Name of chart. No. made. 

I,ong Island sound, middle part .... __ . _ .. __ . __ . __ . _ .......... - .... - . - - ..... - . . 1 
Ilappahannock river, Xo. 6 .......... - .... - - ................ - ..... - . . . . . . . . . . . 1 
Loug leland sound, eastern iiart .. - ... - . - ... - .... - ........... - ..... - .. - .. - .. - . . 1 
Seguin i~land to Kennelmukport. _ .. - - .... - - ....... - ......... - ... - •.. - - ... - . . . 1 
Fishe1"s Island f'Ound. _ .. _ ........ _ ...... _ ..... _ ...... _ ... - .... _ ... __ . _ . . . . . 1 

1\lo11tert>y Lay .......... - .... - ........................ - .. - . - ... - . . . . . . . . . . . . 1 

l\luskcget channel .... _ ......... - .... - .... - .... - ................ - ... - . - . . . . . 1 
South coaf't of Long I slaml, middle part .... _ - ................ - ....... - - ....... . 
South coast of Long Island, western part. .. _ ..... _ .. _ .. _ . . .. - .... _ ....... __ . . . 1 
Savannah river ... - .... - .. - . _ ........ - ...... - .... - - ....... - - . . . . . . . . . . . . . . . . 1 
North Edisto river ...... _ .... _ ... _ ..... _ .. _ .... - - .. - ...... - - ....... - - . . . . . . . 1 
St. :Mary's ri.-cr and Fernandina harbor .. - ........... - - ... - ... - ....... - - .... - . . . 1 
St. George•s sound .... __ . __ ..... - . _ - .. - .... - . - .... - . - .. - .. - - . - .. - .. - - .... - . . 1 
Sapelo sound ...... _ .. - ........•........ _ . . . .. - ...•......... - ..•..• - . . . . . . . 1 
.Mississippi delta, Pass a Loutrc •.. - ... - .... - .... - ... - .... - - .• - .... - .. - •.... - . . 1 
Portsmouth harbor - .... - ... - .... - .... - .. - - .... - ........ - ............ - . - . . . . . 1 
Beacons of Flmicla recii; .......... _ ................•.... - ............ - . . . . . . . 1 

Chesapeake bay, No. 2 ......... _ .. - . - _. - - .. - - ... - - .. - - - - - - - - - - . - - .. - - . - . - . . . 1 
Nantucket harbor. - .... _ .... _ ........ - _ .. - . - .. - .. - - .. - . - - . - .............. - . . 1 
Sea-coast chart, No. 14 ...• - • . •.. - ........ - .... - .. - ..... - .. - - ......... - ... - - . 1 
Rappahannock river, No. 1 . . . . . . . ................ - . . . ...... - ........ - - .... - . . 1 

I>o. do. No. 2. ___ .... ___ ... __ ....... - - .. - . - . - ........... - - . - . - _ . 1 

Do. do. No. 3 .............. -········--··-········ ·······--···-·· 1 
Do. do. No. 4 ...• ··-···-···--···· ····.--···-···--······-·······-· 1 
Do. do. No. 5 . . - ..... - .. - . - - . . . . . . . . . - ........ - - .... - ..... _ . __ .. 1 

Chesapeake bay, No. 5 • ••••••..•.. - ..• _ • - ..•..•.••.• __ •.. - - - ... _ •.. - •. _ .• _ . . 2 
Portland harbor ... __ ..•..•.•.. _ .. __ .... _ •. __ .. __ ... __ .. - .. _ - - . _ - .. _ - .... _ . . 1 
Chesapeake bay, No. 6 .•.. _. _ .. __ .. _ .... _ ..... __ ... _ .... _. - ..... _ ..• _ ... __ . . 1 
Eastern part of Mississippi sound. __ . __ .•.. _ ... ___ . ____ . _. __ . __ . _. ___ - ___ . __ . _ 1 
New Bedford harbor ... __ .. _ .... _ ....... _ ...... __ .. _ .. _. __ ... _ .. _ ... _ .... _.. 1 
'V ellfleet harbor .. _ .•.. __ .. _ . _ .. __ ... __ ........... _ .... _ .. __ .. _ . . . . . . . . . . . . . 1 
New London harbor._ .. __ ._ ...... _ ... ___ ._ ........ _ ... ___ .. - ......... - - . - - - . l 
Gloucester harbor. _ . _ .. ___ .. __ .. _ ..... _ .. _ ........ _ .... _ .. _ ..... __ . _ - ..... - . 1 
Long Island sound, western part ..... _ . _ ... __ ..... _ .. _ .. _ . __ .. _ ... - ........ - - - 1 
Escambia and Santa Maria de Galvaez bays. __ . ___ •.. __ .. _ . _ .. _ ..... - ... - ..... - · 1 

21 
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Li~t ef Plates dectrot!Jped in "Basso:· 

}fame of chart. 

K c·w Lonilon liarbor .....•............................................. _ .... . 
Glouc!'ster Jmrbor .................................... _ ... _ ... _ ........ _ .... . 
Long faland Rolmcl, middle part ................................. _ ....... _ .. _ •. 

Do. do. !'astern part. . _ ... _ .. _ .... _. _ .. _ . _ .. _ . _ ...... _ . ________ . __ . 
J )o. do. W\'~tern }lmt .......................... _ . _ .. _ . __ •. _______ . _ 

Ra111mhannock river, Ko. 6 .................... __ . _ ..... __ ......... _ .... _ •.. _ :Fi"her's Irland souml. .............................•...... _ .. _ .........•... : 
IIIw;keget cliaund ................................... _ . _ .......... _ .. __ .... . 
Ilfonkrcy Lay .. _ ...... - .. - ............ _ . _ ... _ ..... _ ............... _ ....... . 
Routh coast of Long- Tsland, mirldlc part.. __ . _____ .. _ ... __ ... ___ .. _. _. ______ . __ _ 
Routh coast of Long I~fand, western part ............... _ ......... _ . __ . _ . ____ -__ _ 

~::~~1~~;i:!:e1~~~-~~-::: : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ~: : : : : : : : 
Rt. MaTy'::< river aucl J<'eruanilina harbor ..... _ .. _ ... _ ........ ____ . _ ............ . 
8t. lteorgc's sound. _ . ______ . ________ . ______________ . ______ . ________________ _ 

Cl1arlt'~ton harbor. . . . . . . . . . . . . . . . . . . . . . . . . . . _ .............. __ .... _ .. _ ... _ . _ 
Chesapeake bay, Ko. 5 .•..•........ __ ............ _ ...........•.........•.... 
Chcsap(•akc l1ay, Ko. 6 ................................................... _ .. . 
l'ortlancl harbor .... _____ ... __ . _ . __ .... _ .... _ ...... _ .. _ .. _ .......... _ . __ . _ .. 
Ea,. tern part of Ill i~sissi11pi sound ....... _ .... ___ . _ .. __ .. _____ .. _ .... _ ..... _. __ 
~ ('W lledforcl harbor. _ ..... _ .. _ ... _ .. _ .. _____ .. _ .. __ .... _ . _ ... _ ... _ .. _ .... __ 

Tau~ ef plwtograplis. 

:POSITIVES. NEGATIVES. 

2 
2 
1 
1 
1 
1 
] 

1 
1 
] 

1 
1 
I 
1 
1 
1 
2 
1 
1 
I 
1 

PRINTS. 

f;ul>ject. Sca1c. I 
·--~--~~~~,--~~~-f~~-,--~~~-

______________ \ __ _ No. _J __ s_ca_l_e_. __ I No. 
1 

Sc-a-le_. __ E, l __ s_, c-a-le_'· __ 

1---1 I CbcMt chart No. 21-21-".w Yo1k bay and I 
luirbar. I 

Tracing of plane-table sheet No. 751 --\ 1-10,000 

Do. __________ do_ .•.•• 605 •. , l-10,000 

Do •••••••••••• do •••••• 735 •• ' 1-10,000 
i 

no •••••••••••• do •••••. ms --\ 1-20,000 

Do------------do ••.••• 487 •• ' 1-10,000 

I Do •••••••••••. do •••••• 59!) •• 1 1-10,000 

D~ •••••••••••• do •••••• 789 •• I 1-10,000 

Do_ .•.•••.•••• do •••••• 808 •• 11-10,000 
I 

Do •••••••••••• do •••••• 810 •• [ l-10,000 
I 

Do .••••••••••• do •••••• 609 --i 1-10,000 
! 

Do •• ---·-·····do •••••• 816 •• 11-10,000 

Do .••••••••• ~.do •••••• 608 •• ' 1-10,000 

Do ••••••.••••. do •••••• li86 •• J l-10,000 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1-80,000 I 2 ! 5 l of 1-80,000 ( , j 1 of 1-80, 000 

I 
, l 1 of 1-40,000 ) 2 I 1 of 1-40, 000 

1-80 ooo 2 : ! 1 of l-80,000 
1
t 2 I\ 1 of J-80, ooo ' I [ 1 I of 1-40,000 I ( I of 1-40, ooo 

1-80 000 2 , I 1 of 1-80,000 fl 2 [ { 1 of 1-80, 000 
' I i 1 1 of 1-40,000 I 1 of 1-40, 000 

1-80 00() I 2 i_ 5 1 of 1-80,000 ~ 2 \ 1 of 1 80, 000 
' : 1 1of1-40,000 1 / 1 1 of 1-40, 000 

1-80 000 1· 2 ' j l of 1-80,000 I 2 , \ I of 1-80, 000 
' ( 1 of 1-40,000 f I ( 1 of 1-40, 000 

1-80 ooo I 2 \ 1 of 1--80,000 } 2 j 1 of 1-80, 000 
' 1 1 l of 1-40,000 I 'l 1 of 1-40, 000 

1-80 000 I 2 j 1 of 1-80,000 2 I j 1 of 1-80, 000 
' f 1 1 of 1-40.000 f 11 1 of 1-40, 000 

1-so 000 I 2 { l or 1-80;000 ll 2 i i or 1-80, ooo 
' ) 1 of 1-40,000 1 I of 1-40, 000 

1-80,000 1 2 \ 1 of 1-8(),000 l 2 j 1 of l 80, 000 
I 1 1 of 1-40,000 f ! 1 1 of J-40, 000 

1-80,000 !_ 2 J 1 of 1-80,000 } 2 11 1 of 1·80, 000 
, 1 1 of 1-40,000 / 1 1 of 1-40, 000 

2 , j 1 of 1-80,000 l 
2 

I ( 1 of 1-80, 000 
1 1 of 1-40, 000 ) 1 1 of 1-40, 000 

2 ! I 1 of 1 80,000 } 2 1.l 1 of 1-80, 000 
. 1 1of1-40,000 { 1 of 1-40, 000 

2 I j 1 of 1-80,000 l 2 I j 1 of 1-80, 000 
i I 1 of l-40,000 f j I of 1-40, 000 

180,000 ; 

1-80,000 

1-80,000 I 
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Table ef plwtr~ivaplts-Coutiuued. 

l'OSITt\' l<~S. 

Subject. Sea.Jc. 

No. Scale. 

Cbiuit chart No. 81-Cedar keys awl vicinily. 

Tracing ofplarnl-talile sheet No. 780 __ · 1-20,000 '·----- ·-···-----
Do ____________ do ______ 705 --: 1-20,000 ·----- ----------

(Joa,,t chart No .• 54--&wamw.h river, S,c. i i 
' Tracing of plane-table sheet No. 380 •• : 110,000 ' __ -- ______ •••••• 

Do ____________ do ______ 383 __ 1-5,000 ···--- ----------
Do •••••••••••• do •••••• 385 •• 1-10,000 i·····-
Do ____________ do ______ 379 --, 1-10,000; .••••. 
Do .••••••••••• do •••••• 803 •• 1-20,\JOO i······ 
Do ____________ do ______ f\O~l __ l-20,000 · 
Do •••••••••••• do •••••• 803 __ 1 20.000 -----
Do •• __________ do •••••• 809 __ 1-20,000 :·-·--

O>ast chart Nu 8 .-Portland harbor and 
vWinily. 

Tracing ofpla.ne-table sheet No. 588 __ 1-10,000 

Do. ___________ ,lo •••••• 587 --· 1-10,000 

Do. ___________ do •.••• .465 __ 1-10.000, 

I i Do. ___________ do •••••• 666 --, 1-10,000. 

Do. ___________ do ______ 735 __ 1-10,000 

Do ____________ do ______ 312 __ 1-10,000 

Do·-····--·---do •••••• 414 -- 1-10,000 

Do •••••••••••• do •••••• 756 -- 1-10,000 

Do •••••••••••• do •••••• 757 •• 1-10,000 

Do •••••••••••• do •••••• 755 __ 1-10,000 

Do •••• ---· •••. do •••••• 655 •• 1-10,00() 

Do ••.••••••••• do •••••• 466 ·- 1-10,000 

CoaM chart No. 9-IYewburyport and vicinity. ! 

1 

1 

1 

1 

I 

1 

1 

1 

I 

1 

1-80,000 

1-80,000 

1-80,000 

1-80,000 

1-80,000 

1-80,000 

1·80,000 

1-80,000 

1·80, 000 

1-80,000 

1-80,000 

1-80,000 

'!'racing of pla.ne-t1>hle sheet No. 556 • .! 1-10,000 
Do •••••.•••••• do •••••• 396 •• 1-10.000 
Do •••••••••••• do •••••• 397 __ 1-10,000 
Do •••••••••.•• do •••••• 341 •• 1-10,000 
Do •••••••••••• do .•••• -459 __ 1-10,000 ···---i----------
Do ____________ do .••••• 440 -- 1·10,000 

Map of the District of Colnrnbi1> from 2 in. to I 
the plot-book of Wa.shington. mil~ 

Chart of the Potomac river from All'x- 1-10,000 
andria to the Long Bridge, by the 
Navy Department. 

Map of the physical geography of the 
United States. 

0008!. chart No. 29-Sw-roa.t of Maryland 
and part Qf Vit;qinia. 

______ j _________ _ 

------1---------· 

Tracing of plane-table sheet No. 264. •• 1-20,000 ______ ]_ ________ _ 
Do •••••••••••• do _____ .311 __ 1-20,0001------' ··-·-··-·· 
Do •••••••••••• do •••••• 522 •• 1-20,0001------ -·-··----· 
Do •••••••••••. do ____ •• 763 __ 1-20,000 i---•·· -····-----
Do •••••••••••• do •••••• 46'1 __ 1-20,000 i •••••• ··-------· 

Three drawings of transitinstrumenh!._ ------·- 1- ..... 
1 
_________ _ 

Four letters containing tide·tables ---- --------/------1--······--

:SEGATlYE.':i. 

-----~---- --------

No. Scale. 

1-R0,000 
1-80,00() 

1 1-80,000 
1 1-80.00D 
I 1-80,000 
1 1-80,0110 
1 1-80,000 
1 1-80.00[1 -
1 1-80,000 
1 1-80,000 

2 
( 1 of 1-80.000 
11 ofl-40.000 

2 
\ I of 1-80,000 
I 1of1-40,QOO 

2 
\ 1 of 1-80, ooo 
1 1 of l-4.0,000 

2 { l of 1-80, 000 
l of 1-40, 000 

2 
I 1 of 1-80, ooo 
) 1 of 1-40, 000 

2 
i 1 of 1-80, ooo 
) l of 1-40, 000 

2 
( l of 1-80,000 
-( I of 1-40,000 ' 

2 
\ 1of1-80,000 
( 1 of 1-40,000 

2 
\ 1 of l-80,000 · 
) 1 of 1-40,000 

2 
( 1 of 1-80,000 
( 1 of 1-10,000 ' 

2 
' I 1 or 1-80,000 

"/ I of 1-40,000 

2 
I l of 1·80,000 

·1 1 of 1-4.0,000 

l l-l<0,000 
1 1-80,flOO 
1 l-8u,ooo 
1 1-80,000 
1 I l-R0,000 
l 

i 
1-80,000 

1 1-30,000 

1 J-30,000 

-------------

1 1-80,000 
1 1-80,000 
I 1-80.000 
1 1-80,000 
1 l-'B0,1100 

3, 1 of cacb . ......... ----------
4, 1 uf each. ---" ..... -......... --. 

1G3 

l'IlIN'l~. 

---------

No. 

l 
1 
1 
I 
1 
1 
1 
1 

l 2 
I 
I 2 I 
l 2 
I 
l 2 
I 

r 2 

( 2 

r 2 

r 2 

t 2 

} 2 

t 2 

} 2 

1 
1 
I 
1 
l 
l 
2 

2 

G 

I 
1 
1 
1 
1 

(i 1 2of 
ea.ch . 
.'iO, 20 
•fead1 

l"-L·ah~. 

1-80.000 
1-80, 000 

1-81),000 
1-80, 000 
1·80,000 
1-80.l)UO 
l-80,IHIO 
1-80.000 
1·80.000 
1-80, 000 

l of 1-80. roo 
1 of 1-40; 000 
1 of 1-~o. ooo 
1 of 1-40, 000 
1 of 1-HO, llOll 

l of l -40, OOIJ 
l of l-8!J. OO() 
1 of 1-40, 000 
1 of 1-80, 000 
1 of 1-40, 000 
1 of 1-80, 000 

/ I of 1-·Hl, !JOU 
i 1 of 1-80. 000 

1 of 1-40; 000 
1 of 1-80, 000 
1 of 1-4(), \100 
1 of 1-80. 000 
1 of 1-40, ODO 
1 of 1-80, 000 
1 of 1-40, 000 
1 of 1·80, 000 
1 of 1-40, 000 
1 of 1-80, 000 
l (}f 1-40, 000 

1-80,000 
1-80, 000 
1-80.0tlO 
1-80,000 
1-R0,000 
l-R0.000 
1-30,000 

1-30, 000 

--------------

l-R0,0410 
1-80,000 
1-80,000 
1-80.000 
1-80,000 
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T.able ef pkotographs-Continucd. 

POSITIYES. liEGATitES. I PRINTS. 

Subject. Scale. 
No.--,-- Scale. 1--N---0.-----S-c_a_le-.--1--N-'o-.---S-ca-le-.--

Coo.t cltart No. 11--Clipe Cod and vicinity. 

Tracing of plane-table sheet No. 579 1-10,000 i 

Do •••••••••••• do •••••• 368 
i 

1-10,000' 

Do •••••••••••• do •••••• 425 1-10,000 

Do •••••••••••. do •••••• 612 1-10,000 

Do •••••••••••• do ••••• 455 - 1-10,000 

1-80, 000 

1-80,000 

1-80,000 

1-80.000 

1-80,000 

2 

2 

2 

2 

2 

I 1 of 1-40,00() ( 
i l of 1-80,000 f 
j l of l-i0,000 l 
l l of 1-80,000 I 
1 l or 1-40,000 l 
l 1 of 1-80,000 f 
J 1 of 1-40,000 l 
l 1of1-80,000 'f 
J 1 of 1-40,000 l 
l 1 of 1-80, 000 f 

Do ____________ do ______ 795 1-10,000 1 • 1-80,0()0 i 2 i ~ ~~ t~g;~gg 1} 
Map of part of Virginia in the vicinity : 1-15,000 -----'----------! l,in2 plates.' 1-30,000 

of the city of Washington, by U. S. ' 
Coast Survey. ; I i 

Thesatne, with additions ••••••••••.. 11-15,000
1 

•••••• : •••••••••• i
1
2J

1 
~~nZ5 plltts.· 

1 1 , 11n p s. 
The same, showing the woods --------i 1-15,000 i--------········· i l in2 plates. 

1 of 1-30,000 
l of 1-20,000 

1-30,000 
1-80,UOO Three tracings containing the hydro- 1---- ----1' ___ -- -.. --____ ----I lin 4 plates. , 

gra,phy of James river, Virginia. [' 1 I 
Map uf the approaches to New Orleans ____ ----

1 

•••••• : • ___ • ____ -1 _____ ... _ .... _ 
l•y the New Orleans and Opelousas 'i· .

1 
railroad. 

A sounding apparatus, (Trowbridge:s) .. f---,- ---- i •••••• :- - • - -· - -- - , -- - - • - • - •• ···-
U. S. Coast Survey map of the physical I 1 m. to 1- _ .• __ : ....... __ -1 : 1 inch to 30 mls. 

geography of Virginia. lO miles. j I 1 

'fhe same, withadditions •••••••••••• ( 1 in. to 1-----·i----------
1

lin2plates.'Iinchto20 mis. 

l
lO miles. : 1 

Do _______ •• .dO.----·-···--··-- I in. to l·-----1·········-i lin4plates. 1inchto15 rnls. 

1-80,000 
Potomac ri vcr. 1 

2 

2 

2 

2 

2 

2 

2 

14 

16 
3 

1 

2 
6 

18 

6 

3 I 
I 

1 of 1-40, 000 
l <>f 1-80, 000 
1 of 1-40, 900 
1 of 1-80, 000 
1 of 1-40, 000 
1 of 1-80, 000 
l of 1-40, 000 
1 of 1-80, 000 
1 of 1-40, ooo 
1 of 1-80, 000 
1 of 1-40, 000 
1 of 1-80, ooo 

1-30,000 

i 10of1-30,000 
4 of 1-20,000 

1-30,000 
1-80,000 

-----------

............................ _ 
1-30,000 

1-20,000 

1-15,000 

1-80,000 Tracings of hynrographic sheets of the l~~-~i~~s-· r·- _____ 

1

/ __ - - -· - ___ I lin 3 plates. 

Map showing the proportion of slaves ---- ____ 1 _. - --· ,_. - . - - . - -- 1 - - - - - -- - --·--· 
to free persons ~n the slave S~tes. I 

Sa.rnple of hachunng, (shaded lnll).... 1-10,000 
1
. _. -- •

1 

.. _____ . -- 5 20, 30, 40, 50, 

51--------------
5, lof --------------

I 60, and 80 M. 
Plane-table sheets Nos 805, 806, 607, 1-10,000 '··-·-· ----··---· 5 1-40,000 

452, and 456, Drake;s bay, Cal. \ I 1 

1-30,000 
1-40,000 

each. 
5, I of 
each. 

1 
3 

Pl!me-table~~;ct No. 5.v1, ll~rnsta~I: ~y 1-10,009 I .. ----!·-._ ...... 
1

1 1 in 2 plates. i 
Three trn.cm.,s of Jll.me-tahle sheet, -··- -- __ 1 ______ ,_ _ _ _ __ _ _ __ 3, l of each. 

Nos. ---, Sheepecot river, Maine. f 11 
: 

I•"inished 11hotographs frorn tracings of 1-40,000 ; ______ ---·· , •••• 4, 1 of each.! l-80,000 4, lof 

l-!0,000 

1-30,000 
1-40,000 

1-80,000 

~~"t'{i~~~J~0 (~lets Nos. 396, 556, [ \ i each. 

Sk;!~~8~f Ilfasis•ippi river above the r · __ --- -1--_ --+-. _ -- __ __ 1 i. _ --_ ---- ----- 2

1 

.... --- __ --- .. 

. ·~~I ~~~~~~~~~-

Report ef A.ssiBtant Edward Goodfellow, in charge ef Miscellaneous Division. 

Co.A.ST SunvEY OFFICE, Washington, October 1, 1861. 
I have to present herewith the annual report of the Miscellaneous Division, consisting of 

the printing oflice, map room, and office for distribution of maps "and reports. 
This division has been under my general supervision since the 1st of July, when Assistant 

R. D. Cutts left the office. The records have been kept by Mr. Charles Balmain, who suc. 
ceeded Mr. W. M. Maynadier as clerk to the division early in May. 

Much more than ordinary diligence has been shown, and extra labor willingly performed, 
by the employes in order to meet the largely increased demands of the War. and Navy Depai-t
mcnts during the past spring and summer for the maps and charts of the survey. 



 

THE UNITED STATES COAST SCRYEY. 

The preparation of the paper for priming, of the preseHtation copies of maps, all(} the 
repairs and backing of plane-tuhlc shoots, are in diarge of Mr. ·w. }lertl'.:. asf'i,.;rnd, since August 
23, bv Mr. F. Housam. l\fr. John Huthenlale, assisted by Mr. John Barrott, ha" printed most 
of the maps issued hy the office. Mr. Henry 0. Benner has been temporarily engaged :us 
printer since June l. 

The usual statements showing the distribution of maps, charts, and sketches during the year, 
the distribution of the annual reports of the Superintendent, and the number of maps, chart~, 
and sketches printed, are herewith appemled. 

Of the ten thousand copies of maps, &c., gratuitously distrihnted, (nearly three time::: the 
number of last year,) more than four tLousrmd copies have Leen sent to the Kaval Ob:o;crYatorr, 
for the use of national vessels. 

Statement qf Coast Survey rnaps, charts, and sT.:etclws p1·intcd during tl1e year. 

SECTIO"N' I. 

Progress sketch A· ..•... · · ....... · •.... ·. · .........•.........•.......... · 30 
Progress sketch A bis ...... · ....... · ... · · · · · ..... ·. · · ..... · ·. · ·. ·. · · . · .... · 30 
Eggemoggin Reach ....... ·. · .. · .. · ....•. · ·. · .... - . · · · .............. ·. · .... · f>O 
Kennebec river· · · · .................... · · . · · ...... · · · .. · · · · · · . . 71 
Portland harbor··· .........• · ·. · · · · ... · · · ·• · · ... ·. · · · ·. · •. · · · .. · · · · · · . · ·. · · 95 
York riveT harbor· .............................. ·. · .... · · .. · ·. · · · · - · · · .... · 52 
Sea· coast of Maine, preliminary, from Seguin island to Kennebunkport · · · · ·. · .... · GO 
Portsmouth harbor . . . . . . . . . . . . . . . . . . . .. · · · · · ...... · · · · · · . · ·. · . · · · : · - · · · · · · · 50 
Newburyport harbor ..................... · · · · .... •. · · · .. · · ·. · ·. · · · · · · · ·. · · · · 40 

Ipswich and Annisquarn harbors.··.·· •... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 40 
l{ockport harbor··· .............. · .... · · · · · · . · ·. · · · · · · · · · · · · · · · · · · · · · · · · · · · 215 
Lynn harbor .... · .•...... · · · •..... · • ... · · · · • .. · • · · · · · · · · • · · · · · · · · · · · · · · · · · · 65 

Boston harbor, 4:oiocc · · · · • · • • • · · · · · • · ..• · • · · · · · · • · · · · · · · · · · · · · · · · · · · • · · · • · · · 130 
Stellwagen' s bank · .... · .. · · · · · · · · · · . · · · · · · · · · · · · · • · · · · · · · · · · · · · · · · · · · · · · · · · 20 
Plymouth harbor··· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 29 
Coast chart, preliminary, from Plymouth to Saughkonnet Point· · · · · · · · · · · · · · · · · · · 1 GS 

Wellfleet harbor··· .. · · · ..•.. • · · · · · · · · · · • · · · · · · • · · · · · · · · · • · · · · · · · · · · · · · · · · · · 300 
Provincetown harbor· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 5-1 
Bass River harbor· ...... · .. · · · · · · · · . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 80 
Nantucket harbor···· · · · · · · · · · · · · · · • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 40 
Muskeget channel · · ........ · . · · · · · · · .. · · · · · · · · . · · · · · · · · · · · · · · · · · · · · · · · · · · · · G5 
Holmes's Hole and Tarpaulin cove···· · · · · · · · · · • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · • 2GO 
Wood's Hole harbor ....... · ·. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 90 

Sow and Pigs reef· · · · · · · · · · · · · · · · · · • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 30 
N e•v Bedford harbor·· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · • • · · · · · · · · · · · · 209 

SECTION II. 

Progress sketch B · · .... · · ...• · · • • · · · .• • • · · · · · · • • • · · · • · • • · · · · · • · · • • • · · • • · • • • ilO 
Long Island sound, eastern part. · · · · .... · · · · • · · · · · · · - · · · · · · · · · · · · · · · · · · · · - · · · · J 4-4 

Do. middle part ....•.•.•.... · · ·. . . · · · · · ...•...... · · • ·. · · .. · · · 14..J-

Do. western part ..•... · ... · · · · · · · · · · • , · · ·. ·. · · · · · . · · · · · · · · · · · · 1-!4 
South coast Long Island, eastern part.· .... · · · · · · · · · · · · · ·. · . ·. · ... · · · · · · · · · · · · 40 

Do. do. middle part ..•... · · · · · · .. · · · · · · .. · .. · · · ·. · · · · · · · · · · · · RO 
Do. do. western part. · ... · . · · · · .. · · · · · •... · · · · · · · · · · · · · · · · · · 60 

Fisher's Island sound· · · · .................. · · · .. · · - · · · · . · · · · · · · · · · · · · · · · · · · · 160 
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1'.,. e,\. London harbor · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 2Gl 
Month of the Connecticut river..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 39 
Hen1pstead harbo!'...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 200 
Rotner and Flynn s}1oals. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 
Hudson riYer, preliminary chart·... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 
Delrrn·are Bay and Hi Yer entrance.... • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 139 

Do····do······ -do--miuclle part·........................................ 89 

Do .... do ....... do·-upper ... do········································· 131 
Sea· coast of Delaware, Maryland, and part of Virginia. . . . . . . . . . . . . . . . . . . . . . . . . . . 120 
Delaware and Chesapeake bays • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240 

SECTION III. 
Progrec;R sketch C · · · · · • · · · .. · • · .... • .. · · . · · · . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . 30 
Chesapeake hay, Sheet X o. 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 

Do-··· .cJo. · -rlo- -Xo. 2 · · · · · · ·. ·• · ·· · · · · · · · · ·• •. • . . . . . • . . . .. . . . . . • . . . . . 20 
Do· · · · · do· · ·do· ·No. 3 · · · · ... · · · · · . · · . · .... · . . . . . . . . . . . . . . . . . . . . . . . . . . 65 
Do ..... do· .. do. -No. 4 
Do .. · .. do· .. do· ·Ko. 5 
Do .. · .. do· .. do· ·Ko. 6 

Patapsco river · · · · · · . · · · · · · · · .... · ........................•............... 
Patuxent RiYBr entrance · · · · .. · .... · ....................................... . 
York River entrance· · · · · · · · · · · . · · . · . · · ............ · · ..................... . 

1)0 .. do- .. -upper part···· .. · ............................................ .. 

St. Mary's river and Point Lookout · · · • · · · · · · · · · · · · · · · · · · ................... . 
Rappahannock river, Sheet No. 1 ........................................... . 

Do ..•. · · do · · · · do · ·No. 2 . · · · · · · · . · · . . · . . . · · . . · . . . . . . . . . ............ . 
Do.····· do··· -do. ·No. 3 · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·. · · ....... . 
Do····· -do··· ·do· .No. 4 
Do ...... do · · · ·do · ·No. 5 

James Itiver entrance · · · · · · · · · . ·. · · · .• · ....................•............... 
Sea-coast of Virginia and entrance to Chesapeake · · ... · ..... - ................. . 
J\Iouth of Chester river · · · · · · · .. · ... · ... ·. · ............................... . 

''T uchapreague, &c., inlets · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·. · · - .. · ........... . 
Pungoteague creek · · · · · • · · · · · .. · ..•.•.....•.........................•..... 

Chon·ystone inlet · · · · • • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · • · · · · · · • · · • · · · · · · · · · 
Ship an<l Sand Shoal inlets·· · · · · · · · · · · · · · · · · · · · · · · · · · · ..................... . 

Fishing or Donoho' s battery · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · • · · .•• 

SECTION IV. 

40 
45 
56 
90 

136 
270 
280 

25 
70 
70 
70 
70 
70 
85 

175 
60 
65 
75 
75 
75 
50 

Progress sketch D · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · . 45 
Pasquotank river · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · . · · · · . . . . . . . . . 40 
Albemarle sound, (prelimiuary) · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·. . 41 
Wimble shoalf'. · · · · · · · · · · · · .. · · · · .... · .. · · · · · · • · · .. · · · · · · .. · · • • · · · .. · · · · · · · 75 
IIattoras shoals · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 45 
Sea-coast of North Carolina-Cape Hatteras to Ocracoke · · · · · · · · · · · · · · · · · ·. - . . . . 185 
Beaufort harbor .... · · · · · • · · · · · · · · · · · · · · · · · · · · · · • • • · • · · · · · · · · · · · · · • · · · · · · · · . 66 
Cape Fear River entrance and Frying Pan shoals· · · · · · · · · · · · · · · · · · · · · · · · · . . . . . . 16G 

SECTION Y. 

Pro;::;ress sketch E · · · · · · · · · · · · · · · · • · · · · · • • • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 30 
Winy ah bay and Georgetown harbor·····• · · · · · · · · · · · · · · · · · · · · · · · · · · · · · • · · · •. • 75 
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Winyah hay and Cape Roman i<hoa];;: ... · ....•........... · · · · ....... · · .. . 
Bull's bay· ........ · · ·. · · · .. ·. · · · ......... · ................. · . ·. · · · · · ..... . 
Coast chart, (preliminary,) No. 14, from Cape Roman to Tybee island·· · · · · · · · · · · · · 

Charleston harbor···· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Port Hoyal entrance · ............ · ......... · .......... · · ............... . 
North Edisto river .. · .................................. · · ................. . 

Savannah river .. · . · · · · · ...... · . · · . · • ................. · · .. · ..... · ... · . · · · .. 
Romorly marshes .. · · · · · · · .... · · · · · · · . · .. · · · · . · · ..... · · ......... · .. · · · · · · · · 
Sapelo sound ...... · · ......... · ........................... · ............... . 

Doboy bar and inlet · · · · · · · · · · · · · · · · · · · ... · · · · .. · ... · · · · · · · · · ..... · . · · · · · · · · 
St. Simon's sound and Brunswick harbor .. · .. · · · · .. · ..... · ............ · · ... · .. 

SECTIOX VI. 

1G7 

71 
50 
75 

45 
100 
100 

70 
171' 
100 
100 

Progress sketch .F · · · • • · • · • .• • • • · · · · · • · • • • . · • · • · · . · · · · · · · • · · · · . · . · · · · • · · · · · · 30 
Do . · · · do · · · F bis · · · · · · · · · ..... · ....... · . · · · .. - . . . . . . . . . . . . . . . . . . . . . . . . . 30 

St. Mary's ri,·er and Fernandina harbor ...... • · · · ...... · · ......... · · · · .... · · . 220 
St. John's River entrance · · · · .. • · · · · · ...... · · ... · · .... · · · · ·. · · ... · · · ·. ·. · · · · Ul 

Do· ..... -do- -upper...................................................... £JO 
Musquito inlet ..... · · · · · ....... · ...... · ... · ..................... · · .. · ... ·.. 15 
Cape Canaveral sho::ils ............. · .................. · · ......... · · · · · · · .. · · 100 
Beacons on Florida reefs · · · · ... · · · · · · · ..... · ·. · · ...... · · · · · · · · · . · · · · · · · · · · · · 101 
Turtle harbor. · .... · · · · · · · . · ... · · ......... · · · · . · ..... · · · · · · · · · · · · · · · · · · · · · · 50 
Coffin's Patches···· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 80 
Key Biscayne and Capo Sable baecs ................................. · . . . . . . . . 80 
Legare anchorage ..................................... , .......... , . . . . . . . . . uO 
Koy West harhor and approaches · · · · · · · · · . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 250 
Rebeccfl shoals · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 'i 5 
Tortugas shoals ................ · . · ......... · · .... ·. · · · · · · · · · · .. · · · · · · · · · · · · 100 

Tampa bay. · · · . · . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 80 

SECTION y II. 

Progress sketch G · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · • · · · · · · · · · · · · · · · · · 30 
Cedar keys and approaches ...... · · · .......................... · ... · · · . · · . · · · . 5li 
Ocilla river · · · · · ·. · · · · · · · · · · · · · · · · · · ...... ·. · .. · ............... · · · · · · · · · · · 100 
St. Mark's bar aud channel · · · · · · · · · · · · · .... · · . · · · · .... · · · · · · . · · . · · · · · · · · · · · · 50 
St.· George's sound, eastern part······ · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 100 
St . .Andrew's bay · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 7 0 
Entrance to Pensacola bay·· · · · • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · • · · · · · · · · · · 315 
Sea-coast of .Alabama and J\Essissippi · • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 100 
Coast chart 91, eastern part of }fississippi sound- · · · · ·. · · · · · · · · · · · · · · · · · · · · . · · · IDG 
!fiddle part of Mississippi sound · · · · · · · · · · ... · · · · · . · · · •. · · · . · · · · · · · · · · · · · · · · · · 100 

SECTION YIII. 

Progress sketch H · · · · · · · · · · · . · · · · · · · · · · · · · · · · · · · · · · • · · · · · · · · · · · · · · · · · · · · · · 
lfobile Bay.··.·. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Mobile Ba,y entrance · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Horn Island Pass and Grand bay · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · • · · · · 
Pascagoula River entrance . · .. · · · · · · · · · · · · · · · · • · · · · • · · · · · · · · · · · · · · · · · · · · · · · · 
Cat and Ship Island harbors · ... · · · · . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
The Rigolets • · · ... · · · . · · ................. · . . . · . . . . . ... • · · · · · · · · · · · · · · · · · · · 

.'JO 

so 
80 
70 
50 

111 
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Delta of the ~Iississippi · . · .. · ...... ·. . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 110 
Passe a J,outre ............. · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115 
Barrntaria Bay entrance .............. · ...... · ·.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145 
Pass Fourcbon · · · · · · · · · · · · · · · . · ·. · · · · · · . · · · · · · · · · · · ·... . . . . . . . . . . . . . . . . . . . . 100 

Tirnballier Bay entrance· . · · · · .. · .. · · · · .. · • · · • · · · ·. · · · · · · · · · · · · · · · · · · · · · · · · · · 100 
Ship IslanJ shoal·· · · .. · · · · · · . ·. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 120 
Atchafalaya bay.·.· · ... · · · · · · ..• · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 140 
Entrance to -Vermillion bay and Calcasieu river · · · · · · · · · · · · . · · · · · · · · · · · · · · · · · · · 100 

SECTION IX. 

Progress sketch I· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 30 
Sabine Pass .. · · · · · · · · · · · · · · · .. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 105 
Galveaton entrance· · · · · · · · · · · . · · · · · · · · · · · · · · · · · · · · · · · ·. · · · · · · · · · · · · · .- · · · · · · 50 
Galveston bay .... · · . · · · · · · · ·. · • · · · · · . · · · · · · · · · · · · · · · · · · · · · · · · · · · • · · · · · · · · · 25 
Sea-coast of the United States, Ko. 31· · · · · · · · · · · · · · ··· · · .. ·. · · ··· · ·· · · · · · · · · · · 80 
Coast chart Ko. 106, (preliminary,) from Galveston bay to Oyster bay· · · · · · · · · · · · · 101 
Coast chart No. 106, (preliminary,) from Oyster bay to Matagorda bay · · · · · · · · · · · · 101 

San Luis Pass · · · · · · · · · · · · · · · · · · · • · · • · · · · · · · · · · • · · · • · · · · · · · · · · · · · · · · · · · · · · · 140 
Aransas Pass · · · · · · · · · · • • · · · • · · · · · · · · · · · · · · · · · · · · · · · · ·. · · · · · · · · · · · · · · · · · · · · 130 
Entrance to Brazos river · · · · · .. · .. · · · · . · · · · · · · · · · · · · · · . · ·. · · · · · · · · · · · · · · · · · · 181 
Entrance to Rio Grande river· ....• · ....... · · · · · · · · · · · · · .. · · · · · · · · · · · ~ · · · · · · · ] 05 
Reconnaissance of Texas coast, and sketches of Espiritu Santo and San Antonio bays 15 

SECTION x. 
Progress sketch .T • • • •.• • • • • • • ••.•••• • •••••• • • •.. • · • • • •••••••.••.• • • · • • ••• • • 30 
Heconnaissance of the Western Coast, upper sheet ....... · ............. · ..... ·. . 40 

Do· · . · · . · · · · · · · ·do··· ·do. · -middle sheet . · · · · ................ · · · · · · · · 35 
Do·· ... · · · · · ····do···· do .. -lower sheet .....•••....... · ...•. · · · • · • · • · 10 

Crescent City harbor . · · • · · · · ....... · • ... · ... · ..... · · · ....•... · . · · · · · · · . · · · · 50 

MISCELLANEOUS. 

Chart of the Pleiades 
Diagrams of observations at Girard College · · · · · · .... · · · · ... · ... · · .... · · · · · · · · · 
Gulf Stream explorations for 1853-' 54-' 55 .. ·. · · . · .. · · · · ................ • .... . 
Diagrams of Gulf Stream explorations for 1853-' 54 ..... · . · ........ · ... · · . · · .... . 
Saxton's metallic thermometer · .... · · · · · .... · · · .. · • · · · · ...... · · ....... · · .... . 

General progress sketch· . · · · · .... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Compasses ............................................................... . 
Circular protractors ..............•.................. · ...... • · • ...... · • · • · • • 
Specimen plates .. · · .... · ...........•.•....................•......•.......• 
Proofs · · · .... · · · · · · ... · ·. · ............................................. ·. 
Quarterly proofs. · · · · · · · · · · · · ....... · ..... · .•........•.................... 
Diagrams for tidal division · • · · ....... · ................ , •.•.................• 

100 
30 
87 
30 
12 

124 
100 
2S2 
300 

1,840 
200 
435 

Total. · · · · · · · · · · · · · · · · · · • · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · . . . . 17,591 ------
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List qf Coast Suruy maps di'.strilmted during th.e year,for sale, use ef f!ffece, mul gratuitously. 

Names of chartB. 1'urned over 

for sale. 

For use of Gratuitously 

Richmond's Island harbor. --- --- •••• -- --- __ ------ ---- ---- ---- - ••• ----- ------· ! 
York River harbor ..••• ------------------·····------------·----- 1 i 

Newburyport harbor----------·-·--·---------------------------·-----------·! 
Ipswich and Annisquam harbors •••••••••... ___ ••..••..•• - •••••••. '. -- --- ___ ---! 
Gloucester harbor _____ ---------_._ •••.••••••••• ---- -- --- -- ---- •• : . ----- ------! 
Rockport harbor ••••• --------- •• --- ••• __ •.•••• ---··· •••• ···- •••. : .•• ___ •••••. 

Salem harbor·····-----····-···················-·--·-------·-·· •••••••••••. 1 

Lynn harbor--------------------------------·-·-------·--··-··· 
I 

Wellfleet harbor---- •••. ------ .• __ - ••.••....•... ---- ---- ---- - . --

office. 

3 
3 

G 

G 

G 

I 
2 

7 

Bass River harbor ••••••••••••••••• -----··-····-----·------------···-··------ .••••••••• 

Boston harbor, 40iJ00 ------····-··--··············-·--------·---' 31 1 18 
Boston harbor, mlrno···- ·----. ···- .. -· .. _ .•... -- .• ·- •. ----. -- .. 1 • ----. ---- _ ••••• ___ • _ _, 

Plymouth harlHJr. .. ---- ----------- ---------. -- •.... -- ••••• ·---··, .••• ---- •... 7 
Provincetown harbor __ ---· ____ •• ____ . ________ .. ----_----. --- __ •.. ___ .•.. _ .. . G 

:;::~:::~::~: ~-~~~ ::::::======~= :::: ~::::: ==~: ~===== :=== :::~ ! :~::::::~:::: :::::: :~:: l 
Muskeg-et chaunel ------------------ .. --·-----··----------·-···-:------------! 1 
Harbor of Hyannis •• __ ---------- ____ . -- • ____ ••. _ -- __ ------ -- _. __ :----. _____ •• '. 2 

Harbors of Holmes's H(}Je and Tarpaulin Co,·e. --- • --· ---·-- ---- - ____ ; ___ ..... -·-· 

Barbor of N"w Bcdford •• ----------·-·····-----·-----·----··-----1 IO I , 
General coast chart from Gay Head to Cape Henlopen .••••••••••••••• ! ····-··-----1 
Long Island sound, eastern sheet •••••••••••••••••. ---·------------\ 30 I 

I 

Longlslandeound, middle sheet ..•• ----------··------------------1 30 
1 Long Island sound, western sheet-----------··--·----------------· 30 i 

Fisher's Island sound .••••••••••••••• --· •••••••. __ •••••• - ·-·· •••. ,. __ ••••••••. ! 
Harbor of New London---···-····---·-············--··-··-···-·-)--···--·---·i 

Mouth of Connecticut river ____ -- ---·· •••••••• - • - - - - - --·· ·-·····-·I·····--· ····i 
Harbor of New Haven. ____ • __ .. ___ .• _._ ••• --- - ----. --- ·-----. ---i- ... ---- --- .i 
Harbors of Black Rock and Bridgeport ---- .• --- __ • __ ••• -- . ----· _ ---;. --- ---- ___ _ 

Huntington bay •••••• -·-··-····--- •••• - •••• ·-·- •••••••• ··-·· ••. i .••• ---· •••• 
Harbors of Sheffield and Caw kin's islands .•••••• _ •••.••••• - ••••••••. '. .••••••••••• 

Harbors of Capt>t.in's island, east and west. __ --· •••• _. __ ..• ----····-: __ ..•••.• ---: 
Oyster bay or Syosset harl>or ____ ---- --- ••• ____ .•••••. _ ... --- -- --·. __ .•• ____ . __ 

Hart and City islands and Sachem's Head har!Jor ••••••• - -- - - ---- --··· ~ --- - -- --- - -· i 
Hell Gate •••••••• - •••••••• - •• - - • - •••••••• - • - - •• - - - - •••• - - - - - - - - : . - - • - - •• - - - . • 

New York bay and harbor and the environs, rrvho···············-··1---······ 
New York bay and harbor and the environs, irn~oo················--1 20 

Eastern part of sonth coast of Long Island ••••••• -----------··------[···-··-----· 
Middle part of south coast of Long Island. - •••••• -- •• - -- - --·· - • •• •· j- ----· ---· --
Western part of south coast of Long Island •••••••••••••• _ •••.• - •• - . ' .•••••• _ •••. 

Hempstead hiubor ---·········--···-····-·····--················ .••••••••••. 
Delaware hay and river, upper sheet .• ···--------···-······--······ 44 
Delaware bay and river, middle sheet •••• --·-··---·---- •• ___ .• _ ••.. ' 44 

Delaware bay a.nd river, lower sheet. •••• ·--· •••••••• --- ••• - ••••••. 

Patapsco river •••••••••••••••••• ·····---········-------·------·- 20 

Month of Chester river •••• ···-·····-·-······-·······---·-·······: •••••••••••• 

Harbor of Annapolis and Severn river •••••••••• ---······-··········\ 10 I 
York river, npper sheet .••••• ---·--·-----·---------··------------
York river, lower sheet •••••••••••••••••••••••••••••••••••••.•••• , 1 I 
Pasquotank river··-···---· •••••••••••• ·····-···--····· ••••••••• / •••••••••••• ~ 

22 

2 

2 

7 
7 

6 

7 

4 

7 
6 

6 

5 

2 

1 
2 

1 

1 

8 

8 

Ii 
4 
2 

1 

3 

23 

41 

30 
85 
61) 

100 
74, 

74 

3 

distrilmted. 

34 
34-
34 
31 
36 

78 
G 

44 
49 

43 

89 
u 
39 

39 

8;) 

41 
2 

50 

39 

43 
3" ,, 
7.~ 

53 
53 
53 

33 

33 
32 

35 

30 
31 
42 
26 
29 
5.5 

31 

25 
114 
89 
60 
36 

66 

55 

57 
M 
91 
34 
73 
74 

114 

36 

Total. 

37 

38 
<lO 

43 
42 
79 

8 

45 
56 

43 

141 
J4. 

46 

45 
91 
41 

2 

fi l 

41 

45 
4,; 

85 
90 
89 

90 

37 

40 
38 

41 

35 
33 

43 

28 

30 
56 

39 
33 

151 
93 

62 

37 
69 

122 
142 
128 
196 

99 
183 

H9 
189 

39 
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List r1f Coast Suru.71 mapN, .y:., distrilmterl~Cnntinued. 

~am es of charts. i Turned over , For use of Gratuitously 
! for sale. i office. distributed. 

Beaufort harbor ________________________ ------------------------1 11 18 

Cap'l Ft•ar rh·er entrance •• _ - -- • -- - - -- __ • -- - - - --- - - - - -- - - ---- - ----1 21 10 
Cape Fear river, from Federal Point to Wilmington.----------------· -----·------ 10 

Charleston harbor---------------------------------------------- 64 249 
Ctil arHl Ship Island harl.>ors. _____________________________________ ! ____________ ! 15 

lllobik bay---····-----····--··--·------·---·----·------·------\ 21 Si 
llluloik bay enlrnnce ...................................... ______ I 10 9 

(falveston entrance.---- .... ____________ -----·.------ ______ .. ----i --- . ------. 47 
f;alv~;tcm bay .. __ . ___ ---- •• _ ••• ___ .... ___ ----·---------------- !--- _____ .... 26 
Kc'y we,t liarl>or andapproaches .•••.• ___________________________ I 25 41 

Pensacola.harbor--------·--------···-·-··------·--···---··-··-·) 21 129 
San Diego hay ••••. ·----·----_------·----------------------- ____ ! .... ---- __ •• 9 
San Frandsen bay entrance. ____ ................. ------------------ .............. ----: ....................... . 
r, eliminary chart.s of-Kennebec river entrance ____ • --- ____ ----. ---

Portland harbor----------------------------
Portsmouth harbor _____ --------- ___________ _ 

Sea-coast of the United States, No. 4 ------ ·---
Minot's Ledge .• -- --- •••. _ •.. --- •• -- . ______ . 

Comparative map of Hudson river .••••• -·----

Little Eg;; harbor·---·----------------------
I>elaware and Chesapeake bays _______________ _ 

Delaware and Chesapeake hays wHh coti<lal lines. 
Sea-coast of Ddaware, Maryland, and part of 

Yirgiuia •• ---- ---- ---- •. -- --- • ---- - • - --- -

Patuxent river, upper -------- --------------
Patuxent river, lower •••• ------------------
Rappaliaunoc~ river, Kheet No. I, 20iJ-ou-·-----
R1tppahannock riYer, sheet No. 2, 20ihrn------
Ita.ppahanuock river, sheet No. 3, 26~-ini------
R.appahannock river, sheet No 4, '.fQi\;rn- ··----

50 

22 

23 

3 

5 

3 

1 

2 
30 

I 

36 

71 
G 

6 

6 

Itapraha,nnock river, sheet No. 5, lfiJ~oo- ··---· ~------ .. ·-

Rappahannock river, sheet No. 6, -.niiirn··----- ----·------· -·--··-----1 
James river, upper._ •• ___ ••• ___ • ___ • __ •• ___ . _ .•• __ - •• - - . 

.fames river, lower __ ·--------------- •• ----_. ·------- --- . 
Chincoteague inlet.-------·-----·----------· 
Sea-coast of Virginia and entrance to Che•apeske 

baY-------------·-----------------------
Norfolk harbor-------- _____ • ____ ----- __ ----

Hampton Roads _____ •. ___ •• ___ .----·--- ___ . 

Albemarle sound ---- ----- _ --·- ---- ___ •• ----
Comparative chart of Beaufort harbor •••• ------

10 

1 
21 

Ocracoke inlet. ••• ---· ________ ._----·--- •••• ____ ---- ----
Hattera< and Ocracoke inlets. __ ._ •• ___ • __ •. _. 1 

Comparative chart of Cape Fear entrance _. __ •• 1 

Cape Fear river and New inlet. ••••• ---- _____ ..... -- -- ___ . 

Frying l'an shoals----·--------------------·------------[ 

New rivn and bar·-------------·----------- ·-----·----·i 
Sea-coast of South Carolina • _ ·--- --- • _. _. _ ••..• ----- - • - - . J 

North Edisto river ••• _-----_-------- ____ .... ( • __ •• --- _. 

St Helena sound-------------------------- 1 
Wiayah blly and Gemgetown ha1·bor ---- ·------ ___________ . 

·-----~;--I 
46 I 

I 
29 
63 

79 

8 

3 
3 

2 
___ ................ 

2 

3 

I 
38 
30 

48 

71 

67 

101 

2U 
35 

108 

46 

32 
6 

131 

230 

51 

69 
96 
22 
20 

123 
7R 
44 
27 
58 

22 

73 

__ ..,_ ......... ----
63 

39 

20 
20 
20 
20 

20 

30 

55 

56 

91 

112 

122 
61 

6 

69 
1 

10 

44 
67 

93 
51 

60 

so 

Total. 

100 

98 

111 

654 

60 
216 

65 
79 
32 

197 
380 

60 

92 

96 

25 
2() 

178 
81 

45 

29 
ll() 

23. 

77 ___ ,. ______ 

89 

llO 

26 
26 

26 
20 
20 
30 
72 

102 

130 
116 
222 

75 

9 
73 

4 
10 
46 
70 
94 
89 
91 
78 
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List qf Co(ut Surre!J maps, ~-r., distriliutcd-Continuea . 

.. ~-·----------------------------

Kames of charts. TurrH•d o\·cr Fol' nse 1.)f Gratuitouhly 

for ~ale. 

Preliminary charts of-Port Royal entrance .. -- ---- - -· _ ---- _ ---- ----:. ___ • _ -----., 

Entrance to Savann:ih river ____ -------------·' 20 
Savannah city, Front and Back rivers .. _ --· ---- ' ........ ___ .. __ 
Sapdo sound __ • ___ • ______ • ___ - - ____ - - - - - - •. 

lloboy bar and inlet----------------------~-, 
St. Simon's sound and Brunswick harbc,r ---- - . ' 

Romerly marsbc"---· ---------- ---· --------· 
l't. Mary's bar and Fernandina harbor.. ______ _ 

St. M11rv's river and Fernandina h<>rbor. ______ _ 

St. Job~'s river, from entrance to Brown';-; cn·ck_! 

St.John's rivcr,from Brown'screek toJack:::onv.illt 
Comparative chart of St.. Jobu 1 c river __________ i 

Florida reefs-------- ___ ----_------_.------. 
\Vaccasassa bay. --- ___ •• ___ • _. __ --- • -- ----- _ 

Ot!dar keys------------------··------------, 
Legare anchora~c- ........... --- ........ ---- ................. -

Tam pa lmy _. - - - - •• - ••••••••••• _ - - - • - - - - - •. 

10 

11 

10 

2 

Ocilla river •••• ---------- •••• -------------.,._ •• _______ . 
Apalachicola river •••••• _____ • _ ••• ____ ---- __ 1 

St. Andrew',; hay •••••••••. _._ --- ---- ------· 

Sea-coast of Alahama and ::lih;sissippi ·--------~ 
St. Louis bay and Shiddoh:no' harbor. ________ : 

Biloxi bay----------------·-····----------·:·----------
Mis~issippi City harbor----------------------, I 

Grand Island Pass --- •• -- -- ••. ------. --- ----: 1 
Mississippi sound •••• _----- __ •.•••••• _-----.: ____ ---- __ _ 

Delta of ~fissiS1<ippi river---- •••• --- •. - ••• -- • _ 

The Rigolets .••••• ·------· __ ---------------

10 

1 

Paso;ellLontre .•••••.•.••....•..•.....•.••• '-----------
Atchafalaya hay ____ -----------------------.,. ___ ------ .. , 
Ship Island shoal.. ___ . ____ ------------ _____ :_. _________ . 

Reconnaissance of coast of Tex•s ---- _________ . 
Sea-coast of United States, Ko. 3L ___________ _ 

l\Iatag01·da bay •••• -- • -- _ -- •• _. --- • -- • ----. - 11 
Brazos river, entrance. _________ ---- ___ ---- __ 
San Luis Pass ___ . __ • ______ •• ______________ . 

office. 

11 

43 

3S 

41 

12 

52 

-12 

37 

3 

s 
7 

-1 

27 

2 

3 

1 

3 

1 

2G 
lO 

33 

27 

26 
,,3 
26 

26 

27 

27 

Coast chart Galveston bay to Oyster bay------- ------------ ---------

Coa...t clmrt Oyster blty to Matagorda bn~- __ ----i------------' ------ ---
West coast reconuni,;sance from San lli<'go to San ! 

Francisco. ___ ••••••••••••••••• _ ••••• : ___ . i .••••• _. _ ••. 
\\.est coast reoon naissance from ~an Francisco to I 

I 
Umpquah river ••• - • - -- •••• ------ ---- _ ----: 20 

West coast rcconnaissltnce from Umpquah river 

1 
to the boundary_ ••••••••• ___ ••• __ • __ ••• _ 12 

Cortez bank ••••••• --- ---- _. ----- ___ -----. __ : .••••••••• __ 

Prisoner's, Cuyler's, and San Clemente harbors· i-----------
San Clemente island, southeast end .• _ ••• __ ••• 1- .• ----. _ ••. 
Santa Barbara. __ •.••••••••• -----_ ••••••• _ ••. , •••••••••••. 
Anacapa island •••• _ •••• ____ • _ ••• _______ ••.. ; _. _ •••••• _ •. 

San Simeon, Santa Cruz, San Luiti Ol.Jispo, and 

Coxo harbors •••••••• __ • __ ----._---·- ••••. , . --- •••• ___ . 

7 

9 

7 
__ ., _______ , 

1 

1 

2 

1 

2 

distrih11tt'd 

~o 

llG 
11 

70 

41 

~Hi 

;)() 

24 
70 

40 

23 

51 

24 

42 

72 

2i 
42 

22 
i4 

3" ., 
11;, 

60 

3;, 

(i l 

45 

!12 

!14 

21 

30 

4'' ,, 
!l 

7:1 

. --- -.............. 
42 
95 

4G 
50 

30 

13 

13 

li 

/iO 
:l3 

52 

:JO 
B5 

4 

171 

Total. 

3l 

17!1 

u 
HEJ 

ll2 

88 
!J.) 

~w 

Iil2 

t-::~ 

Gl 
5~ 

2!1 

50 

1'0 

2!1 
4[; 

HJ 

77 

39 

119 
(j2 

::~ 

6" ., 
72 

102 

137 
22 
:io 
70 
,1,1 

I:L:~ 

21; 

79 

122 

73 

50 

:JO 

:w 

4~ 

:11; 

[>tl 

3,1 

53 

:i2 

3G 

G 
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List of Coast Survey maps, ~., di .. tributed-Continued. 

I 

I • 
Turned over ' For use of : Gratuitously 

for sale. office. I distributed. 
: 

Names of charts. 

----

Preliminary charts of-~nta Cru~ an~ Aiio ~uevo ------··--········1
1

---···--·-·· 1 \ 
S:•n Pedro harbor·----------------··------··---··-···------······-

B5 

Monterey lmrbor ••••.•• ---------------------1------------ 2 ) 

San l<'mncisco harbor •• -----·············----1------------ 7 
San Pablo harLor. •. _______________________ .!---···------ __________ ; 
Humboldt harbor ••• ·--·--------------------1---·······-· l . 
Trinidad harbor-----------------------·---- •••••••• ·-·- 2 
l'ort Orford, Shelter Cove, Mendocino city and I 

Crescent city harhors·-·····--------------- ---······--· 2 

4 

5k 
3 

52 

4 

Total. 

36 

25 
6 

65 
3 

53 

6 

6 

7 Entrance to Umpqual1 river .••••••.•••••••••. 

1 

........ ---· 3 

Entrance to Columbia rinr •••••••••.•• -----. ---· .••. ___ -1- ----- _ .... _____ ... _ .. i· _ --------
Shoalwatcr baY----------------------------- --···--· --- 2 29 31 

R<~::,1:~~~~·:~1~~-f:~~~- ~:~~~·- ~~:1-~r-~- ~·~,~~~~l~~ -I 2 3 
Cape Flattery and Nee-ah harbor. --- •• __ • - •• - .. --· •••• ·--. 2 

False DungenesH hn.rbur ................ ----- - - - - -- - -1- --- -- .. ---- -
Port Towrn;hend .•• ···-. --- _ •••••••• __ • --- _ .• __ ••••••••• 
Washington sound-·---------- _________ ,,---- 12 

Port Ludlow ••••• _ ••••••••• - ------· •••••• -- .•• _ •• _. ----
Port Gamble ___ • -- •••••••••• - ••••••••. --- •. --· •••• _ --- . ; 
Bhkely harbor ____________ ··-········------ ------------l 
Bellingham b~y •••• ---- •••••• ---- ••••••••••.•••••• _ •••.. 

Steilacoom l1arhor ············----------------··········I 
Semi-ah-moo Lay ••• --- •••••••. ---- •••.••••..••••••••••. ; 

Sketches of-Eggcmoggin Reach •• -- • - -· - - -- • - ---- -- - ••••••. • --- -· --- • -- - - --- -I 
Current chart, Boston harbor··--·---------·-···"····· ·-·--······-1 

:;1::,~e;;;.::::~ : : :::::::: ::: ::: :::: ~ ::: :::: :: :: :: ::: : ::: : ::: :1 
Romer Shoal and Flynn"s Kn0lJ. ______________________ ------------

Changes in Sandy Hook········--·--····------·-····-----·--·---

2 

6 

2 

2 

2 
2 

2 
4 
j 

1 

3 

2 
2 

2 
Poton1ac river _________ ... ___ ............... _____ .. ____________ _ ............ __ ...... _______ .. _ .. 

Wachapreague, .Machipongo, and Metomkin inletH.------ ·----·-····· 

Ship and Sand Shoal inlets •••••• - •••••••••••••••••••• ------······ 
Cherrystone inlet_.---- --- •••• _______ ••• ----· ••••••• -···---- •• __ 

18 

2 

l 

Pnngoteague creek .•••••••• -- •• --- -·-· ••• ------- •• __ •• •• • . •. • • • • 1 
Fishing or Donoho's battery_ •.• ---- --- ••• -- --- •••• --· •.••• --- • - - . 2 

1 

8ca-coast of North Carolina----·----·----------····-····-·----·---------·--! 
Hatteras shoals ____ .••• --- •••• ----. -· •. _ •••••••. ---· ••• _ ••• . • • •• 2 

Hatteras inlet---- •• __ •••• --- ••••••••• __ ••••••••• _ -· •••••••• -- • . l 

Wimble shoals-------------······------------······--·········· 
Winyah bay and Cape Roman shoals·------------------··--·-----·-
Buffs bay····--······-----···-··-·-·········-·· •• l 

St . .Andrew's shoals----------- -~----·-·····-------- ··-------··-
Atlantic coast from Cape Hatteras to Cape Florida _______ ------------

Mosquito inlet --·· ••.• -·-- •••• ···-···· ••••••••.•••.•••• _ ••• __ ... 
Cape Canaveral. •••••••• __ ..•••• ·---- •••• ___ ---· •••••••• __ •. -··. 

Rebecca shoals ••• - •••• ------·-·· -------- •••• --·- •••••••• ____ ---· 

Turtle harlior ----·--------------------------------- ----·------· 
Coffin's Patches •••••• -·····-· ••• ---------------· ••••• _______ •••• 

Entrance to St. George's sound ••• ·-·········--········ l 
Beacons on Florida reef•---·-···-----··-·············------------

1 
1 

38 

64 

15 

2 

2 
2 

1 
3 

28 
2 

5 

2 

34 

34 

34 

35 

34 
3;) 

57 

6t 

1 

61 
52 

44 
4 

25 
5() 

55 

55 

63 
50 

87 
43 

3 

5G 
54 

112 

34 
46 

42 
42 

22 
42 

60 

52 

62 

10 

6 
3 

3G 
23 

31i 

36 

37 

B6 

37 
61 

66 

2 

6t 

54 
46 

6 
25 

74 

57 

56 

64 
52 
87 

45 
4 

57 
55 

l!>l 
98 
61 

44 
44 
24 

43 
6:1 

81 
64 
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List ef Coast Sun·ey maps, ~-c., distributed-Continued. 

office. 

, Turned over 
i for s1tle. ' 

l'-"""'or use of Gra.tuitou~ly 
Names of charts. 

diotri bukd. 
i 

-----------------------------~ ------------==-='-----
Sketches of-Horn Island Pass •• ·--·· -- ••• -- -- - - ---- - - - - - - - - - ----1 · --- ------_ J 

Pascagoula river_ ••• --- ••• ------ •• --- - •••••••• - - _ --- : . --- - - - - - -- -

3 

2 

Pass Christian ------------ •••••• ------- ••••.•••• ----: ..•• -- - • ---· :l 
Mississippi delta •• _···-- •• ---- •••• ----. __ ••• _ •••• ___ :_ --- ••• - •••• , 25 

Pass Fourchon. __ • ----- __ • ------. --- -- ••••••• - -----· \. --- - - - - - --- ' 27 
Entrance to Barrataria bay ••••••••••••••••• -- •• ___ ••• 

1
• --- •• - - - - •• , 2i , 

Timballier bay entrance-------------------------····!------------ ----·-----i 
Vermilion b~y and Calcasieu riYer -- •••• - •• - ••••. - --·--1 ·-· --------- ' 26 

Gulf of Mexico, northeast part ••• - - ----- - - - - --- - - -- - --1- ••• --- - -- -- ; · ---·· •• -· 
Gulf of Mexico, northwest part ---- •••• _ •• _ .••• _ •••••• i --- •• - - - -- - • : ••••••• - •• 

I 
Aransa8 Pass_ ••••• ------------_ •••••• __ ---- •••• ----i .••... - -.•. - 28 
Sabine Pass •• __ ---- __________ •••• _ •• ------. ---- •••. i. --- •.. - -. --1 27 

Entrance to the Rio Grande river ______ ---------- .••••. i······-··-··: 27 
San Pe<lro anchorage ____________ --------. ___________ 

1 

...... ___ ... , 

Marn faland straits ____ ---··----- _____________ • ______ ,. - - - - - - - • - --1 1 

64 

55 

32 

72 

42 

43 

41 

132 
47 
48 

42 

I 

54 

l'oint Piilos __ ---------- ···------ _______ ------.----·I---·---- ___ -: 
l'oint Reye• and Drake's bay ---- -------. - • -- - - - - - -- .. 1- - - - - - - - - - - - : :------------! 

l 1 

173 

Total. 

67 

57 
5i 
57 
99 

69 

43 

Gi 
68 

132 
75 
75 
69 

2 

55 
2 

1 
2 Duwami,;h bay and Se.'\ttle harbor------ •••• -- _. _. -----i-- -- --------1 

Sea-coast of United States, No. 26, from j\fobile bay to I 
Lake Borgnc ______________________________ ··------i-----·----·- ----·-----: 2 2 

Lines of equal maf\"netic declination-----------·-----------------· ! 1 I 8 1 9 

Lines of equal magnetic dip and horizontal intensity ••••. ====- 1 : _____ s_j _____ 9 

Total •••••••• --------------------···------------ 733 3,080 10,0H 13,821 
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Distri1ndimi made during tl1l' ymr ef report,, '!f tlte U11itei! States Coast Suruy for tl1e years 1851, 1852, 
18D3, 185-1, l8ii5, 18:)(), 18.>7, 18D8, anrl 18{)9. 

Names of States, &.c. 

1\laine .•.•.••.•• , .•• , 

New Hamp1'hire .•.... 

\.'cr1nont ••••••• ••••••1 

Massacliusetts ..•..••. : 

Rhode h land •. , • , , ••. 

Conne:eticut .......... . 

Nc\Y York .•••• , ..... . 

nerort of 
1831. 

Nt-\Y Jersey ...•..••••. 

Penn.;;;.yJv.111ia, •••. , ••. 

D1:•lawarl' •.•••.••••••.•••. 

Maryland ••••• ,, ....... j •• 

Di~triet of CulumUia,.. ..) 

Yirgi11ia •.••••••••••. ! ..... 
North Carolina •••.. , •. : 

Sout!J Carolina ........ . 

G1·org1a ••••••••••••••• 

Alt.tlHlJlH;l,,,, •••••••••• 

llt>])Ort Of 
18.-J:;!, 

i''" 

5 
2' 

a:,.. 

5 i ... 
2 ! ..• 

i 
i"'' 

I 

1~ 
I~ 

i 1··1· l i ... 

i 
Report ()f : Ht>port of 

185~. ! 1~54-. 
Heport of 

1R55. 

2 

2 

9 
2' 

2 

1 ' .•.. 

6 

~ '"'" 
I 
I•••· 

] : ... ! 
I i •• •• j 

, .. , .... 1 

2 

2 

I I""" 
6 6 I•••• 

3 ! .... 3 2 

·:::1:::: r: 
I 1 I,.,. ! ••• 
1 .... 1 .... 

I 
I 

Report. of 
18.l6. 

Report of R('port of I Report of 1859. 

18~7· ___ ~8. - ! _____ _ 

10 

2 

ll 

:1 
5 

JO 

! I I;.. I ~ I g I ;g=di~l:§1~· - 0 I - I ;;; I .,_, 

-= :~ll,_:_i_:_ 1-= _e:_ 
3 I.... 3 70 11 81 

~... 1 4.) .54 

8 '" " 81101 108 

10 ····: i ~~ 2~ 1 •• '.,[ ~ 2~~ ~: 3~: 

I~ 2;, .~,;2;, ~~ :~j;! ;~; 4: ~~~ 
5 I~ 11~ 3~ 32 318 46 364 

~ 3 I 3 ':::I ~ l~~ l~~ 
10 15 ! • • . I~ i :l7 .•• I 27 48 48 

2 :1 '. ••. I 3' 6 •••. fi 86 8 Y4 

2 ... I 2 : 4 40 2 42 

1 

.. 1 2 

l ! 
95 

44 

38 

22 
Hl2 

00 

l\fil'si:;~ippi ••••••• , , ••. 

Louh-ia11a •••• , •• , ••• , 

,. .. 1 •• 1 

,. .... [:::I:: : I 
::::::::.1, i··"i"""' 

I ""I"""" ....... . 

2' 2 I···· 2 I,. . 

.. i ... j ••• 

::::1 ::::I .. ~ .... 2 

..~, i-'.~-1,'.·1' .'.~. 

lO 

l 
48 

23 

()hio ..•. , •••• ........ . 

Kentucky ••••••••..•. 

'l't~nnesse-e ............ · 1 •• •• 

Indiana •...••••••. ••·· I···· 
nr ·, I l 1 , l 1001 • .•••••••••••••. ! ! .••. : 

~::::::~:::::::~: ::: : L.~. I::::: .. ~. 
M. •. , I 

JC111g-a11. ••••••••OH• :••••1 •• :· 
Floridit •.••.•••• •••••. :·•· 

1 
•••• 

1

. 

T+1 xas ................. -·· \ ' 

}0,"\'3, •••• •••••• •••••, •. i 1 I 

\\.-i~COfl~in ••• ·-·· ••• ·••·! ·· 1· 

Cahforuia....... . . . .. 1 2 I .. , . 2 

M1m1P.som ..... ·······:····1 .. !· 
(Jrcj?on •••.•••••.•••.. i .•• j ••• j · 
Wa<hington Territory, 1 I / 
Ne Urn.ska Territory .•.. ) .• .• I ,. 
K.u1,;{\g. T~rritory ..•••. 

1 
• • • • • • - • 

~e\v M•·x1_co Terntory .
1 
•••• 1 

T,, tah Territory ..•••... : - . ··I···· 
Coast Furvt:y Office •.. i 6 1 .... 

Officers of the arrny., ·', 

Mrmher:- of C:ongrei;:-; .: 6 : 

'I 
\ 

OfticerR of the n:tl"Y, .. : 

Executive d1:parr.1nenf:!': 

Itevenue bureau .••.. 

National ullservatory. 

6 

6 

. '. ::::,11 __ '. 
····!···· .. 
.... ! ..... 

l ! .•. -I I 

:,. .. 1 1 

! ,I , 

.. I .... !........ 1 .... 

r I i ···j····: .. ·· I :··· 

' .. f "! ';f i -;!:::: 2 

.. ..!..'.: ,~_/:::, !, .. '..\:::: 

.... , ... i····i .... j,. .. : 1····1 ....... 
, ... : .•. : .. I ""'I'"" ... i .. 1·. 

2 

~ 11·::· 
...... 

2 

3 

1 

3 

::' i '; .::: ··;' 

]'.':!: 
i l ··I 
i ····I 4 ::.: ··;'j-·;'I :: 1 .. ; 1 1.::r; h· 1 .... 

1 I I l 1 1... l I I 1' .... I ! .... I l 
1 3!2! •... »:2 2 2 2j2 .... !2is 

2 1 I a 

II:: I.:::!.::: :::.!::::C: ·::I :::'\:::·1 
, i j·:::i--;,1··;r::f ··;· ·;l.'., : I ·:.l:·-ll::::_fl:···.l., 

... !.... I .• :···"'·· 1····, .. ··1 ···1··· 

15() 28 

62 

77 

61 

46 

2 

55 

49 

17 

3!1 

52 

33 

8 

11 
4 

1 

6 

2 

12 

3 

15 

I 

12 

6 

6 
8 

I 

... ::/ :r:::.1:::r:r:.1::f::: ···I· :·:·I 
6 .'.~ ,:::,11~ ,.~.1::::! .. ~.1 .. ~-1.::. 8 ll I"""' 11 00 :::: -~ 1-~~J:: ,~.I :: 3 

s rn ; .. 1 10 14 
1 
... i u , 161 ·••. 16 19 rn [ oo •.• 26 i ;'8 1 •••• 58 20 

[::: f.: .. :::: :::-::::·!::::1·::: :: .. I .. ~-::::!..'../ ~ i,::: l ::~ 
I ···I-- .... : ••.. i .... J •••• ,.. • .......... 1 .. I " 30 

J. .. ight-house Board... )····1' •• l ·· I ·•••~••/·•••I '" ••• ·· ··•· ·• ···j···· ···· 30 

187 

74 

38 

€4 

€1 
53 

3 

70 

50 

18 

42 

58 

39 
16 

12 
4 

2 

6 

175 

153 

20 
151 

195 
30 

l····r .. I i ···1····J .... j ... '1 ··· .... ····1 ··· 1··· !· .. ,1 50 

Smithsonian observer~ ... 1.... .. 1 j l ....... 1
1 
••• j·· ....... •·• .... I ···1 1 1···· ···· 

::::~~···········_I-~ ~:~=~~:~!~,~ ::::!~!~\=1 ~ ~=~\ .. ~- .::.1~1··;·1~~1~. 7~ 7: 

401' 211~ 43 2145 661 a;6s
1

63 316sj1e: 2!1sl91 3 94J1:;2 e:1ssl:J-19!'1olas911
a,662 370 4o:J.l 

' I ' I I 1 I I I : 
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Report ef Jlr. W. L. Nicl1olson, ading in charge of litl1ogroplii11g dlvi.~ion. 

COAST SntYEY OFFICE, October 1, 18Gl. 

The following report of the operations of tlie litlwgraphiJJg divi,;iou is respectfully 
submitted: 

This division was organized in the month of May last, in order to aid the regular copper
plate printing department in supplying speedily diarts for the great demand made upon the 
office by the existing exigencies of the nnval service, and also to afford the means of printing 
(under due supervision) a set of descriptive memoirs and sailing directions for the coast, for 
the use of the naval and military commanders. 

The division was under the care of Professor Vt". P. Trowbridge, Assistant in the Coast 
Survey, until his assignment to duty in the field in August last. 

:Mr. E. \Valler and Mr. D. Il. }forgan were at first engaged on the tramferring and 
printing, and, since the detachment of the former, his place has been supplied by .:\Ir. C. G. 
Krebs. 

Mr. W. B. Mc:Murtrio and :Mr. :M. T. Johnstone have prepared ihe manuscript and 
binding of the memoirs. 

The following has been the work from l\lay 23 to September 1. 
Seve11 charts have been trausferred from copper tn stone, and t wcl ve charts and three 

diagrams haYc been placed on stone from drawings prepared for that purpose, and of these 
have been priuted eleven hu11dred and sixty-eight impressions of charts, and four hundred 
and sixty-four of diagrams. 

Ten memoirs, relating to different portions of the coast south of Delaware bay, haYe been 
prepared by and under the general direction of Professor A. D. Bci.clie, Superintendent, and 
by Captain C. P. Patterson, hydrographic inspector Coast Survey, and of these some seventy 
copies of each, with an average of fifty pnge>' in eacli, ha...-e heen printed for distribution. 

This division has been for hut too short it period in operation to make necessary at 
present any remarks on its pos,;iLle value for bringing out rapidly and cheaply, from time to 
time, charts preliminary and subordinnte to the more highly finished and matured cliarts of 
the survey; as also its possible aid in the development of the processes of photo· lithography. 
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APPENDIX No. 13. 

List ef rf'gistered topographical slwets received subsequent to ~Vo. 7f>4. 

------·- ------------c---------,------,------,---------------

Localities. State. 

Rockland and nockland harbor, Pe- I 
nobscot bay ___________________ : Maine----------·--· 

South Thomaston, Weskeag river, I r 

&c., Penobscot LaY-------------i----do •••••••••••••• ' 

Sheepii:ot and Baek rivers-----·-·-1----dO.------·--·-··J 
Back river and Montseag bay •••••. · -- •• do •••• _ •••••••• -: 

Roacko~m~ak bay anil isla~dR soutL I I 
of Phtpp s Pomt, Back nver ••••• 

1 
.... dO--------·-····' 

Casco bay, outer islands .••••••••••.•••• do •••••••••••••• 

Preio;umpscot river, mout11 of, and I i 

iolands in Casco bay •••••••••••••••• do ••••••••••••• .I 
Caoco bay, the Green iRlands .•••••. , .••. do •• ·-·-··-----
Saco bay, north Rhore, including- I 

Stratten and Bl utf islands, and 
1 Prout's Neck ___ . ____ -- ____ .•.• 1. _ .. do ••••• _ -- •• --- • 

Fletcher's Neck and vicinity •••••• [ •••• do •••••••••••••• 

Cape Porpoise and vicinity •••••••. ! •••• do •••••.•••••••• 
IsleR of Shoals __ • _______________ -! New Hampshire.----

l''rom Hampton river to East Salis- I 
bury • ____ • ___ • _______ • ___ •••. i __ .. do ••• _ -- • -----·-

Partof BoBton harbor, including the j 

outer and Il1ewster islands-····-' Massachusetts ••••••• 
Part of Boston harbor. including Gal- ! 

Jop's, ~ovelrs: George's, -~i.ght~ I 
house, and Greiit llre"sterislando., _ ••• do •• _._ •. -- • __ -·. 

Part of Boston harbor, including / I' 

Long and Deer iHlamlH and Point f 

Shirley_ •••••••• --------. --- • -i .••• do ••••••• --- •••. i 
Part of Boston harbor. including 1

1 

Ii 

Thompson'sand Spectacle islands, 
Mooohead and Squantum ••••••. / .••• do •••••••••••••.. 

Part of Boston harLor, including I' I 
~~n;:itas~e~ ~e-t~~c~:~ - ~~!~~~~- .••• do .•• - •• ---- ----

Ba.rnsta.ble harbor and vicinity ••••. i •••. do •••• ---·------) 
New York harbor, from Flushing i I 

bay to Hunter's Point---------· I New York •••• ------1 
Part of Brooklyn, including Wil- i I 

liamslmrg and Green Poiut. ••••. 1 .•.. do _____________ _ 

Part of Far Rockaway, Long faland.i •••• do •••••••••••••• I 
Staten island, from New Brighton I 

to Fresh Kills.---·--···-··--··i··--do •••••••••••••• 
Harlem river, tast side, from High ! 

bridge to King's briclge ••••. ----1----do _____________ _ 

Hudson river, from Spuyten Duyvel / 
crook to Yonkers ----···-------.----do .••••••••••••• 

Hudson river, from Yonkers to [ 
Hastings .••••• - ••• - - •••••••••. 

1
• _ •• do ••••• __ •• __ • _. 

Huds?n river, from Hastings to J 

Irvmgton •••••••. --- ••• --- ---· i- ••• do •••••••••••••• 
Hudson river, from Irvington to ! 

l'aulus Hook mountain.---- ----1----do •••• ·--- ---- •• 
Assawague island and Parker's bay.I Maryland ••••••••••. 

Rik river, east side, from Grove / 
Point to Arnold's l'oint ••••••••. , •••• do.·------------

Scale. 

1-10, 000 I 
I 

1-10,000 I 
1-10,000 
1-10,000 ! 

1-10.000 ' 
1-10,000 ! 

1-10,000 i 
1-10,000 I 

1-10,000 I 

1-10,000 I 
1-10,000 i 
1-10,000 

1-10,000 

1·5,000 

1-5,000 

1 5,000 

1-5,000 

1-5,000 

1-10,000 

1-10,000 

1-10,000 

1-9,833 

1-10,000 

1-10,000 

1-10,000 

1-10,000 

1-10,000 

1-10,000 

1-20,000 

I-20,000 

Date. 

1861 

1861 

1860 

1860--'61 

1861 
1856-' 58 

1855-' 59 

1856 

Topographers. 

-~~~~~~~~~~~ 

C. Ferguson ___________ .......... 

i 
1------do •••••••••••••••••. 
I H. Adams, C- Ferguson ___ _ 

I 0. Ferguson, H: Adams •••. 

! H. Adams, 0. Hinrichs-···
i A. W. Longfellow •••••••••. 

/ •••••• do •••••••••••••••••. 

! .......... do .................................. . 

I 
18!\9 C. Fernla!L ••••••••••••••. 

1859 '.------do •••••••••••••••••. 

1859 i····•·do •••••••••••••••••. 

185 9 • - - • - • (lo. - - - - - - - - - - - - - - - - -
! 

1855 H. L. Whiting ••••••••••••• 

1860 
1 

•••••• do •••••••••••••••••. 

I 1860 

1 

...... do _________________ _ 

1860 

1 

...... do •••••••••• ---- •••. 

1860 !-·····do •••••••••••••••••. 

I 
1860 1------do •••••••••••••••••. 
1859 j A. M. Harrison •• _________ _ 

1858 I H. L. Whiting------------

18591 F. W. Dorr •••••••.••••••• 

1860 •••••• do •••••••••••••••••• 

1856 H. L. Whiting •••• ---- •••• 

1859 C. Rockwell --------------

1859 H. L. Whiting, C. Rockwell •• 

1859 C. Rockwell----------·---

1860 J. Meehan ••••••••••.••••• 

1859 •••••• d<>-----··--------·--
1859 C. Ferguson-------------· 

1860 R. Adams •••••••••••••••• 

I
I Register 

number •. 

843 

844 

801 

802 

842 
757 

755 

756 

759 
760 
761 
762 

835 

830 

831 

833 

832 

829 

795 

808 

789 
798 

816 

775 

810 

811 

800 

770 
763 

788 

' 



 

THE UNITED ST.A.TES COAST SURYEY. 

List of registered topographical slwets, ~.-Continued. 

i 
Loe a Ii ties. State. Reale. Date. Topographers. 

Patuxent river, from Point Peter-
son to Ra.ttl0 creek _____________ l\Iaryland ---------- 1-10,COO 18GO H. Adams----------------

Patuxent river, from Rattle creek 
to God's Grace Point----------· •••. do.............. 1-10,000 1860 .••••. do·---··------·-----

Patuxt'nt river, from God's Grace 
Puint to Point Sollin .••• -- .•• _. -1--- .do .••• -- ...• - .. -

Patuxent river, from Point Sollin i 
to Point Jones. __ ------ -- ·---- -J-- .. do •••• -------- - • 

St. )iary's river·------·----- •••• j •••• dO-------------· 
St. George's island, St. Mary's river. 1----do. ----. --· --- •. 
Camden and Vi'ade's Points, Albe- 1 

marle sound •••• -----· ---- ____ 1! North Carolina •••••. 
Chowan rher, mouth of, Albemarle , 

sound ---· __ •• ---- __ •• _ --- ----!-··--do •••• ____ ·----. 

Ro8~nu°u~ ~~~~~'. ~-o-~t~-~~ ~l~~~~~~-1----do ... _____ ·----. 
Durant's island, Alhcmarle sound •• J----do _____________ _ 

Roanoke faland, part of. •••• ------1--- do _____________ _ 
Booie's island, part of ____________ 

1 

____ do. _______ ·----· 

From Cape Hatteras to Hatteras inlet : ..•. do.---- _______ .. 

From Hatteras inlet to Great Swash. i _. __ do •••• _____ -----

Georgetown harbor ••••••••••••••• i South Carolina •••••. , 
Bull's b!ly •••• _ ••••• ·--- __ •••••• ; •••• do ••••• ___ •••••• 1 

From Fripp's inlet to l'ort Hoyal I • I 
sound ••••••••• _. _ ----_ •• -----/----do •••••••••• ---- i 

Ih\w island, Port Royal sound. ----1----do ______________ I 
F'r~~l\[,.~·~i~~;~l···s~>~~~--t-o_ ~~~~~-1----do •• -- -- __ • _____ I 
From May river to Savannah rivtr. ..••. do ______________ J 

From Ossabaw sound to 8t. Cather- I i 
ine's sound ____ ........ ·--- ............... 

1 
Georgia ....................... i 

Blythe islllnd and Brunswick har- \ I 
bor - - • - ••• _ •• _ ••••• _ •• _ ••••• _ j •••• do. ___ •• - ••••••• i 

Florida peninsula, from Point Plld- i I 
g_ctt to Point Andrew, (triangula- / . i 
t1on !!ketch)-------------------i Florida·-----------' 

Diego plains ______ •• ---- --- • ----1- -- .do. - ----- - - - • ---\ 
North and Guano rivers, part of. •• .,_ ••• do •. _-------. __ -/ 
St. Augustine and vicinity ---- ___ -f- __ .do. __ ----- ______ i 
Indian river .• ___ -- •• -- •• _____ ---[ __ •• do. _____________ i 
Barnes's sonnrl, part of _________ .. I._ •• do. ________ ----- i 
From Raccoon Point to Chassahow- j J 

"t k . I 

F~: ~:~::~~~~;z~a· -r~~:;~-~~~-1-···do .•• - ·- ---- ··--1 
mosassa rh·0r ·----- ---- --- •• ---1- ... do. - •• ---- --- ---I 

FroruHomosassarivertoGrten Point I .• _ .do._---· __ • ___ --1 
From Crystal river to Withlacoochee I 

bay---- ___ ••• ____________ •••. /-_ .• do •••• ------ ----1 
From Ocilla river to St. Mllrk's river.[ .••. do •• __ .----- ----1 
From St. Maik'e riverto Ocklockony I j 

bay --· •• _ •• ---- ---· ------ •••• 

1

' .. _.do ••••••••• ----· 1 

Ocklockony ba.y ---· ••••• ---- ---- • _ .• do •••• ----------/ 
Santa Maria de Galvez bay------·- .... do •••••••••••••• · 
Lakes Ilorgne and Pontchartr,.in, 

passes oonnecting •••• ----------1 Louisiana. ••••••••••• 
Lake Pontcha.rtrain, from Salt 

bayou to Bayou Bonfuca ·------ •••. do _____________ _ 

23 

1-10,000 

1-10,000 I 

1-20,000 

1-20,000 

1-20,000 

1-20,000 

1-20,0110 

1-20,000 

1-20 ,000 

1-20,000 

1-20,1100 

1-20,00tl 

1-20,000 

1-20,000 

1-20,000 

1-20.000 

1-20,000 
j 

1859 , .••••• do.-----------------· 

1859 -----·""------------------· 
1858-'59 ______ do _________________ _ 

1859 ______ do __________________ . 

1861 J. l\fechan ________________ , 

18Gl .••••• do •••••••. ----···-·· 
1861 ...... 1.lo _________________ _ 
1861 .••••• do _________________ _ 

1860 

18fi0 

1860 

1857-"58 

1857 

185!) 

1859 

.••••• du _________________ _ 

......... do ......................... _____ , 
.••.. do. _________________ . 

H. L. 'Vhiting ------------. 
\V. S. Edwards ____________ ; 

J. Seib, C. Rockwell _______ ; 
.••••• do __________________ ; 

1859-'GO C. R<x·kwcll --------------. 
1859-'60 _ ••••• do.----- ___ ---------· 

1-20,000 l858-'9-'6() H. S. Du Yal. _________ ·-·-

1-10,000 1856-'58 A. W. Longfellow •••• ·----· 

l· 69,000 

1-20.000 

1-20,000 

1-10,000 

1-10,000 
1-20,000 

1-20,000 

1-20,000 

1-20,000 

1-20,000 

1-20,000 

1-20,000 

1-20,000 

l-20,000 

1-20,000 

1-20,000 

1859 Captain l\L L. Smith ______ _ 
1861 ~'. W. Dorr ______________ _ 

1860 : .••••. do ______________ .•• 
1859-"60 ..•••• du _________________ _ 

1860-'61 C. Ferg:u,on ------·------

185!1 C. T. Iardella •••• ---------

1859 N. S. Finney •••••••••••••. ' 

1860 .••••• do •••••••••• _ -----

1858-' 59 .••••• <lo ••• --- • --- ---- --- _ · 
I 

1859 ...••• do ••••••••• _________ ! 
185:!-'60 G.D. Wise---------·-----

1859-'60 .••••• do _________________ _ 
1859 ______ do _________________ _ 

1860 F. H. Gerdes ______________ ; 

1858 W. S. Gilbert •••• ---·-----: 

1859 .••••• do ••••••••••••••••..• , 

177 

ltegh~t0r 

number. 

812 

813 

814 

815 

7i6 

804 

837 

824 

S36 

!-125 

826 

', 91 
790 

7!12 

834 

7i2 

840 

839 

809 

803 

841 

778 

7G5 

822 

784 

71':.3 

785 

75~ 

782 

7i<l 

7i9 

nm 
SW 

820 

7il 

797 

773 

774 
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List ef regisf('rcd tnpograpltical sheets, ~,;.-Continue<l. 

Loc>Llities. State. Soak. Date. Topographers. j Regbter 

I 1~ID~G 
---------------- ----------1------ ·------------------
Lake Pontchartrain, from Bayou 

Bonfuca to Ragged Point. ___ - __ . Louioiana •••••••.• __ 

L:tke Pon tch a.rtrai n, fro1n Ba.you Le 
B:.r to Bayou Couslwn. _________ . ____ do _____________ _ 

Point aux llcrli~----- ---- -------- ____ do _____________ _ 

Chandeleur :t-iound, \Vestern shore~ 
frnm Snndtly to Crabtree.------- :---·do. ____________ _ 

Chandeltiur sound, ·wc~tern shorer , 
from Barrel key to Point Chico __ 

1 
___ .do _____________ _ 

Po.."se a Loutre -·--·------·------: ____ do _____________ _ 
'\Vest Cote Blanche u:>y, part of •••. : •.•• do _____________ _ 
'\Yest Cote Bl:tnche bay, part of ____ : ____ do _____________ _ 

Espi1·itu Santo bay awl part of San , 
Antonio bay and vicinity •••••••• ' Texas-------·------

San,\n\onio bay, part of, and Yicinity ·;---.do. _____ ._ •• ___ . 

San Antonio liay, part of, and St. 
Cliarles bay .•. ___ . _____ ... _. __ , ____ do.------ ••• --- • 

AranHaH bay, northern part, and i 
east enJ. of Cupano bay ___ ._. ___ 1 ____ do. --- -· •• _ 

Copano bay, west end, and St. ! 
:Mary's town ------------·--·-·j·---do _____________ _ 

J<'rom Second. Chain bland to Long : 
reef, Aransas 1,ay ...... _ ... __ .,. ______ ': ____ do .. ____________ . 

Aransas bay. 11a1:t ~if, and cntntnce : 
1 to Corpus Christi baY-----------:----do ______________ / 

Napa creek and city _____________ _. California ·-----··-·1 
Petatnn1a creek, from entnu1ce to 

J~akeville --------------------· ____ do. _____________ , 

Pet:<lnma creek, from LcckeYille to I 
l'etaluma city---. __ .. _ -- ______ .. _ •• do. ___ ---- _____ . 

Dr~~e~s- ~~~~ ~~o-~-~~~o_n_e~-~o_ :~~l~~ _1 
____ do ____ -- --- _____ I 

Drake's bav. from Wil,kat to Point ! 
Dr::~.: ~~:,~.-;,.~,~ -~,~,~~;;;;_-~ -;~. ---- -- -. ddoo_._·_-_-_-_-_--__ -_· _-_--__ -11,i 

Punta dc~Jos Ht>ye1L ............. -- ............. 

Gmy·s harbor, part of------···-·· Washington Territory. i 
! 

1-20,000 

1-20,000 

1-20,000 

1-20,000 

1-20,000 

1-20,000 

1-20,000 

1-20,000 

1-20,000 

1-20,000 

1-20,000 

1-20, 000 

1-20,000 

1-20,000 

1-20,000 

1-10,000 

1-10,000 

1-10,000 

1-10,000 

1-10,000 

1-10.000 

1-20,000 

! 
1860 M. Seaton---------------· 

l8GO M. Seaton .• ·-··---·--·--· 

1859 W. B. Gilbert ···--···----·1 
1858-'59 i 8. Harris----····-···-·--· 

1858-' 59 i ______ do .. -- - . - - -- - - - - ----1 
1859-'60 j F. H. Gerdes.~------------1 

1859 'F.H.Gerdes,J.G.Oltmanns 
1860 1------do. _______ do _______ _ 

! 

1859 
1 

W. H. Dennis.------···--· 
1859 , ______ tlo __________________ I 

I 1860 W. S. Gilbert-------------

'! 
1861 i------do----·····--· ····-- 1 

! 
1861 1------do ________ ----------

1 

! 1860 l------do _________________ _ 

i 
1860-' 61 !- ____ _do.----- •. - - --·. -- • -1 

1858 i D. Kerr·-----------···--_! 

1860 I A. F. Rodgers-------------

! 1860 

1 

______ do ________ ••••••••• " 

1859-· 60 ', ______ do _________________ -I 
1859-'60 r ______ ao ________________ .. 

I 1859-'60 i ___ • __ do ____ ---- ___ .---- •. 
1860 I J. S. Lawson ______ ---- ___ . 

796 

799 
786 

768 

769 
794, 
764, 

793 

766 
767 

828 

838 

827 

787 

823 

7i7 

817 

818 

807 

806 

805 

821 
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APPENDIX Ko. 14. 

List ef rcgister(•d h.IJdrograpltic sltects rrceil•eJ sul,scquent to _Yo 6:S:_l. 

Localities. State. 8C'ale. Date. HyJrographers. Ile~it'h:'r 

nu in her. 

------------------- ------- ----- -----

Off "hore, from .i\lachi1cs bay to Eastern Point 

light ••••••••••••• --------------····-· Mc.,N.H ,and 
Ma8sachusdts. 1-300, 000 1858-' 59 Lieut. Corng. A. Murrny _ - - 700 

Coast between Damiscove island and Cape 
f.:mall ____________________________ •••. Maine •••••••• 

Kennebec river,northwttrd from Bath .•••••. ____ do •• --··--

Bank off Union wharf, Portland harbor •••••..••• do.-----·· 

Casco lmy, part oL-----------------------:----do •••••••. : 
Coast from Cape Elizabeth to Kennebunkport . : •••• do .••••••. 

Hempstead harbor---------------------·· New York •••. 

Diamond reef, New York harbor ...• -----··i---·do .•••.... 
OJI the Battery, New York h>erbor •••••••••. : .••• do .•...••. , 
Hudson river, from Newburg to Barnegat --- .••. do ...... .. 

1-iO, 000 I 

1-10, 000 

1 5.000 
1-W,UUIJ 

1 40, 000 

1-10, 000 
1-5, (){10 

1-5,CJOO 
1-10,000 

Hudson river, from Barnegat to Poughkcepsie.i •••• do ••••••• - 1 10, 000 

Hudson river, from Poughkeepsie to Pell I 
island------·--·----.----- ••••• ------ •. 1 •••• do ••• _---- 1-10, 00(} 

Hudoon river, from Pell island to Rhinebeck •. : .••• do·------· 1-10, 00() 
Little and Big Annemessix and Manokin I 

rivers, Monie bay, and Wisconsin rh·er----1)faryland ••••• ;1-20.(}00 
Patuxent river, from Holland's Point, 2, to i j 

Point Jones - --- ••••• ---- •• ------_ ••••• \ .••• do ••• ____ _ 
St. Mary's river, month of, and approaches •• I ·---do •••••••. ' 

1-20,0(}0 
1-20. (}0(} 

1-20.000 St. Uary"s river···-· •••• _ •••••. ---- _. --- -1 · ... do •• -----.' 
Reconnai.sance of White House, l'ifathiuR, tmd i i 
Lowe~Cedar Points, Potomac river---·---l Virginia. •••••. ', 1-10,000 

James nver, from Douthard to Westover, W .! ____ do •••• ---- 1--10, 000 

North river, head of Currituck souud, recon- ! ! 
rnti1>Sanceof ••••.••••••••••• ----------·j N. Carolina .•• ' 1-20, 000 

Currituck sound, reconnaissance ot'head of •. : •••• do •••••••. ' 1-20,000 

Off shore, from Cape Hatteras to Cape Fear -·1----do •••••••. jl-200, 000 
Coast from mouth of Cape Fe>1.r river to , ' 

Tuhh's inlet. •••. -------------- ....... .l .... do •••••••. l-to, 000 
Deep-sea sonndiugs, hctwecn Cape Fear and \ 

Charleston harbor ____ --- • ---- •• _. __ •••. i 
Deep-sea soundings, between Winyah bay am! I 

Amelia island, (replotted from the original \ 
notes) •• ____ • _____________ •• __ • ___ •••. \ 

N. and S. ClLr •• ; l-3QO, 000 

I 
S. C , G>t. , and 

Florida._---·\ 1-300, 0-00 
Maffit'schannel, Charleston harhor,(resnrvey).! S. Carolina ___ , 1-10, 000 

Off shore, between Charleston harbor and I i 
St. Andrew'ssound -----------------·--l S.C.e.ndGe. l-300,000 

Sapelo bar and approaches------··--------\ Georgia------ 1-20, 000 

I 
Os~baw sound, and Yernon and Ogecchee I 

rivers---------------------------· ---·'··--do ________ 1-20, 000 
St. Augustine harbor approaches. ___ • _____ ) Florida ____ ... 1-10, 000 

St. Augustine harbor and North and Matan- ! 
• I 

zas rivers. -·---------------------·----1----do....... 1-10,000 

185!1 

1858 
1859 

1859 

1859 
135(1 

185\J 

Lieut. Corng. J. 'Wilkinson_ 

Lieut. Comg. J. H. :lloorc .. 
Lieut. Corug . .J. \'"i1kin~o1i_ 
-·--- do. ______________ _ 

Lieut. Com::r. A. ·:uurrn)· .•. ' 

Lient. i ·orng. T. B. Hngcr .. ' 

Lieut. C'omg. J. "·;1 kinson.: 

______ rlO----------------: 
Lieut. Co mg. C.C.I. FauntJc._ 

ro:y ------------------
18'1~ •••••• 110 _______________ _ 

186(} : .••••• do .••••••••••••••. 
1860 ' ______ Jo _______________ _ 

1858-' 59 Com. W. T. !11use. _ ••••••. 

1859 ' .••••. do •••••••••••••••. ' 

1859-'GO ______ do .••• -----·-----· 
1859 ______ do •• ______________ ; 

1861 Capt. W. Il. Palmer ••••••. I 

18.)9 Corn. W. T. Muse.-------·! 

lft59 'J. Meehan---------· ••• 

1859 '-----·do •••• ----------·· 
1359 , Lieut. Corng. A . .Mnrray - -·: 

18:i9 .••••• <lo •••••••••• ----·· 

l85ll Lieut. Comg. J.P. Bankhca<' 

i 
I 

i 
1858 Lieut. Co1ng. T. B. Finger .. \ 
lt<60 . Lieut. Comg. J. P.Ilankhead' 

1~60 ______ do ________________ : 

1859 : Lieut. Comg.C. 111. Ft•untle- : 

roy - - - - - - • - - - - - - - - - - . i 

I 

J8fo0 •••••• do •.•.•.. ---------· 
h\60 Lieut. Comg. A. ;\[1irrn\· .•. , 

I 
1860 ______ do ..•••. ···--·--·· 

6~8 

601 

'129 

730 

'73.) 

73G 

70i 

704 

701 
695 

i38 
i05 

703 
7(}2 

686 

685 

Glli 

717 

718 

728 

6!11 

7:!3 

712 

711 
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List r!l rt/(istertd liyrlrographic sheets, &c.-ContinuPrl. 

Luccditius. Sfatc. Scale. 

Floriua reefs, from Coffin's Patches tu :Coot 
ke)· ___________________________ --·--·· Florid11. ·----· 1-20, 000 

('c·d<tr keys, I resurv«yl. -- • -- • - - - - - •• - ----., .••. <lo •• - • --- . l-10, 000 
Ct'dar kt·:yR. K. "\V channel, and 8ea Hor..-e 

L:h.annel ba.r8 _____________________ ... ________ do _______ _ 

St. G8orµ-e':-:. sound, new cl1a.11nel ---------- ____ do .... --~---
St.Geor~e's sound, eas.tcrn part .................... -- ____ do _______ _ 

Apa!ad1ico1" rin•r, mouth of ------·-------'----d"-------
~anfa l\larin <le G.dvcz bay •••. -----------· i_-_--__ .<ldoo_._-_·_-_-·_-_-_ 
E~ca1ul1ia },ay _ ............. ___ ... ___ • _______ .......... . 

Peni:::inco]n harh(JT, Hbnal ~pot off navy yard ___ j ____ c1o ................. . 

TL·asa:w, Spanish, and :\lt1bift• rin~rs: and Dug ! 

l-10, 000 

1-20,000 

l-20,000 

1-20.000 

1-20,000 

1-20,000 

l-10,000 

ri,•cr bar, (resurW'Y'-------··-----------! Afahama ----·, 1-10, 000 
!'ass<' it Loutre __________________________ : L<mi,iana ____ 1-20, 000 

llfat:cgordn bay, from :\lat11gord11 to Palnci08 •. 1 Texas __ • _ ••.. 

:rtlata,gorda bay, northwest pclrt -- .. ------ ..... -: ....... do ............. __ 

San I'edro lunbor and approaches. - - - - -- - - - -I c .. Jiforni:t -- - . 
San Francisco bay, approaches anll entrance _, ___ .. do ___ .. ___ _ 

Napa creek .• -----. __ ·------- ________ •• _. [--_.do ••• ____ . 

Pelalnma creek, frum entrance tu Lnkcville •. 1 

•••• do •••••••. 

l'd>1\11nm cn•ek, from Lakevilll' to Petaluma 
city. ____ • --- _____ • _. ---- _ -- • _____ •••. 1 •• _.do •• -----. 

Drnkc's bay. ____ -·-···-----·---------··.: .•.. do. ______ _ 
Hnmholdt bay, entrance and part of_ _______ j ____ do _______ _ 

Crescent City harbor and approaches. --- ____ ; .••. do •••••••. 

Coquille river, reconnaissance of entrance and I 

l-20,000 
1-20,000 

1-10,000 
1-100, 000 

1-10.000 

1-10,000 

l-10, 000 
1-4-0,000 
1-10,000 
1-10,000 

Date. 
! numbtr. 

1-
--Hyd-rugrapbe-rs. _'Register 

---18_5_9_1 Lieut. Comg. T. A. Craven .i 714 

1860 I Lieut. Comg. J. J. Guthrie.; 713 

]860 / ______ do ________________ i 716 

1858-'59 i Lieut. Comq . .J. K. Duer_.. 688 

I
I L' t C , '!' '' Ph I i 7~' 1860 

1859 
~cu . orng. . 1~, e ps ~ _ '-'"'1: 

1 
Lieut. Comg. J. K. Duer ___ i 687 

1~60 

18GO 
1860 

/.J:~e_u_t:~:~~~ ~~~: ~~~e-lps.. ~~~ 
Lieut. Comg. T. A. Craven 719 

1860 

1860 

Lieut. Comg. J. Wilkinson. 737 
Lieut. Comg. J. J. Guthrie_ 715 

1859 Lieut. Comg. J. K. Duer __ . 

ISGO Lieut. Comg. W. Roncken-
dorff ________ .• _. ___ - . 

1859 Com.J. Alden---·--· 
'1858--'9-'60 •••••• do _______________ _ 

1860 ______ do ............ ----
1860 •••••• do •••••••••••••••. 

1860 ______ do ••••••••••• 

1860 •••••• do •••••••••••••••• 

18ii!l \------<lo •••••••••••• ----
1850 ! •••••• <lo _______________ _ 

I 

689 

727 

706 

721 
723 

724-

725 

720 
710 
~90 

part of • __ • _. _. _. _______ • __ • _. __ • ____ . i Oregon ______ _ l-10,000 i 1860 1------do. ______________ _ 722 
G ult' of Georgia, part of, and entrance to Hc<ru 

and Hosa1·io straits----------------·---· Wash.Ter •••. 1--100,000 1858-'59 '---·--do________________ 70!1 
Haro and Hos.ario stn1.its

1 
entranf"e_.,._.,. __________ do ________ 1-20,000 1858 1------do _______________ _ 708 

APPEKDIX No. 15. 
EXPETIH'IENTS TO JJETEH!IIXE THE HELATIYE SHRIXKAGE AND E.."l:PANSION OF PARCHMENT PAPEH AND 

DACKIW AXTJQl'AltIAN PAPER.-(SKETcn No. 31.J 

DRAWING DIVISION, June 26, 1861. 
DEAR Sm : I was directed by Lieut. '\Vilson, in pursuance of the Superintendent's orders 

in April last, to test the relative shrinkage and expansion of two samples of parchment paper 
and bacl;ed antiquarian paper. I prepared the lunge:;t possible strips in cross directions, i inch 
wide, 81~ illclJOs being the length obtained. These had equal weights suspended and were 
attached at equal di:;brnces from tl1e point of suspension to indices, the recQrding arm of which 
wa,,; 10 times the length of the one attached to the paper. By this means a very slight change 
in the paper wal'. apparent on the scale. 

The result was df;cidedly in favor of the backed paper, as will appear from the observa
tions aud diagram accompanying. 

Yours, very ret=:poctfully, 
E. HERGESHEIMER. 

HENRY L, 'VHITING, Esq., 
Assistant Coast Survey, in charge o/ IJrawing .Division. 
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Record rif obsen•atioms ef sArin1wge and e;rpansinn ef parcltmntl paper and haditd ant1q11aria11 papa Jll(fdc 
in A21ril and .Jiay, 1861. 

LENGTllWlSE STRIPS. TR&NsvsRs•~ sTRtrs. 

Date. Hour. ------ ------- --------
Parchment. Backed. Parchment. l3acked. 

---------------· -----------·------

April 1::1. •••••.••.•.•••••••••. : 

I 

l~ ...................... l 

17 ...................... . 

lB .................... . 

19 .................... . 

oo ................... .. 

22 ................... . 

24 ................... .. 

25 ...................... . 

26 ...................... ! 
27 ...... •·•••• ••••••••.. 

I 
29 ..................... 1 

30 ...................... 1 

May 1. .................... 1 

2 •••• ·················I 
3 ••••.•••••••.••••••••. 1 

I 
4 .................. .. 

6 .................... .. 

7 ..................... . 

B ................. . 

Y •••••• ···•·• •••••••••• 

IO •••• • •••••••••••• 

11 ••••••••••••••.•••. 

13 •..••••.•••.•.•••• 

14 •••••••••••••••••.•••• 

15 ..................... . 

M. 
12 00 

J2 00 

h..m. 

w :lo 
2 40 

!l :10 

2 30 

10 30 

9 30 

2 30 

9 30 

2 :JO 

J(I 00 

JO 00 

2 30 

JO 00 

2 30 

10 00 

2 30 

9 30 

2 30 

9 30 

2 30 

9 ;J() 

2 30 

10 00 

2 30 

9 30 

2 30 

10 00 

2 30 

10 00 

2 30 

10 00 

2 30 

10 00 

5l 30 
JO 00 

2 30 

JO 00 

2 30 
10 co 
2 30 

10 00 

2 30 

10 00 

2 30 

10 00 

2 30 

10 00 

2 30 

0 

0 

43.l 

3o.1 

40. 9 

48. ~ 

.'i0.8 

43 1 

6;J.5 

69.8 

4;U 

40.6 
4.)_7 

7-1.9 

9tL5 

sn.o 
"6.~ 

67 .3 

31.7 

76.~ 

~o.n 

78. 7 

6-1.7 

76.2 

88.9 

rs.2 
!JO.! 

.'JO 8 

5U 8 

G3.5 

fr2.2 

"3.3 

*21.5 

oo.o 
2'2.8 

38.l 
4.~. 7 

53.3 
57 .l 

!15. 8 

48.2 

36.l 

:J5 5 

30.4 

25.4 

oo.o 
5.0 

27 .9 

53.3 

0 

0 

29 .. 2 

";IB.G 

J0.4 

31.7 

JJ.O 

27.9 

34.3 

3.J.5 

3B. l 

43_1 

2«9 
n:' .9 

30.4 

60.9 

50.8 

55.3 

43.l 

2'2-.8 

45.7 

50.8 

45.7 

40 6 

45.9 
fi;)_8 

57.1 

ro s 
31. 7 

31. 7 

:m.3 
38.1 

39.J 

·~ .6 

7.6 
27.Y 

30.4 
x~.o 

31.7 

38.l 

38.1 
3-l.5 

29.2 
27.9 

2ti.4 

2:l.8 

10 .l 

12. 7 

25.4 
38.l 

0 

3:J.O 

40_G 

40.6 

43. l 

:JJ .:1 

4.).; 

4.).-; 

51.0 

58.-1 

34.3 

3t<. 1 

b'.1.5 

t<l.2 

66.0 

71.1 

5,>.8 

27.9 

6J.2 

60.-0 

5:3.3 

~3.5 

7::3.G 

78. 7 

63.5 

43.1 

44.4 

54,ll 

.5:1.3 

44.4 

'"21,5 

00.0 

20.3 

2.5.1 

38.l 

48.2 

:;o,e 

48.2 

39.3 

31.7 

~o .4 

2.:) 1 

20 3 

2.5 
7.6 

2;),4 

45.7 

16 ;, 

I~ .7 

2: ,;i 

27 .!:I 

:111.3 

20.:J 

38.1 

GU.8 

:J9.3 

43.l 
~l3.U 

IS.2 

::lt\.l 

40.6 

:_.;.,1. n 
31. 7 

;JR. I 

44.4 

40.6 

2o!.8 

2:1.S 

2!:1.-::! 

27 .9 

20_3 

"'12.7 
~6.3 

(){),O 

7 .6 

12 7 

2.)-4 

2.'i .4 

2..".4 

19.0 

12.7 

I~. 7 

ll .4 

10. l 
*2.5 

00.0 

rn 7 

2:'l.4 

RenHlfk~. 

\~! cather cloudy. 

MonLiug cloudy; afternoon clt•ar. 

Do. do. 

lJo. do. 

Clear and plca"ant. 

/\tmo~phcr(' hnzy. 

Morning clear; afternoon clowiy. 

Clear all day. 

Cle-ar and warm. 

Clear a.nrt riea~ant. 

Do. 

Do. 

Clear and very \1\'in11y. 

CJP.ar and cold. 

Colli aud raining. 

!lo. 

Do. 

Clear and plrnsa.nt. 

Do. 

Do. 

Cloudy in momillg; rr.in in afternoon. 

Clenr and ple-n:sant. 

Cloudy. 

Clear and plea~mnt. 

J)o. 

NoTE.-The shrinkage and expansion are e'1:pressec1 in decimilimetres. The observation:-: arc all shrinkng•» except ttiose markl'd "'. 
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APPENDIX No. 16. 
REPORT l'PON THE DETEHMIN ATION OF THE LONGITUDE OF AMEHICA AND EUROPE FROM 'l'HE SOLAlt 

ECLIPSE OF JULY 28, 1851. RY PROFESSOR BENJAMIN PEITICE, LL.D., &c., &c., &c. 

CAMBRIDGE, May 31, 1861. 
Sm: The solar eclipse of July 28, 1851, was pre-eminently adapted to the determination 

of the longitude of America and Europe: For this object it surpasses any other celestial 
phenomenon which is yet known to science either in the past or the future, and was observed 
under aR favorable conditions upon each side of the ocean as can reasonably be desired. The 
beginning and the e!ld were both repeatedly obRerved upon either continent by skilful ob
servers, and the computation deserves careful and thorough elaboration. Criticism must first 
be directed to the observations themselves. 

OBSERY ATIONS OF THE TOT.AL PHASE. 

All the observations of the total phases are rejected from the discussion of longitude, 
because a slight error in the latitude of the observer is greatly magnified in its effect upon the 
computation of these phases, and has a corresponding influence in vitiating the results. These 
obsen·ations are also much affected by the jagged irregularities of the lunar disk. 

EUROPEAN OBSElffATlONS, 01" WHICH THE BEGINNING AND THE END, BOTH OBSERVED ON THE SAME 

J'LACE 1 HA YE BEEN ADMITTED INTO THE COMPUTATION. 

Gottinoen.-Both phases were observed hy Gauss, Westpha.l, aud Klinkerfues.-(A. X., vol. 
33, p. 4 7.) TLe accuracy of observation may be inferred from the mean coincidence in the 
time of duration, wLich waR identical for the last two observers, and Gauss differed from them 
only by one second of time. 

Bcginniog. End. 
Gauss .. _ ............. _ ..... _ .......... . 2li. 53rn. 37.4s. 511. Om. 0.6s. 
\Yl•stphal. _ ................... _ .•....... 2 53 39.4 5 0 ] .6 

Klinkcrfucs ............. - .•.........•.•• 2 53 40.4 5 0 2.6 

l\Iean ..... - .......... · · - · · · · · · · · - · · - · · · 2 53 39.1 5 0 1.6 

The weight given to each of these means is B. The latitude and longitude arc from Dr. 
Gould.-(A.m. N. A. for 1860.) 

Latitude_ ............ - ..........••...... 51° 31' 47.9" 
Lon,;itud., ............................. . 9 56 31.5 P.'lst. of Greenwidi. 
L011gitude .........•......• - ...•.•...... Oh. 39m. 46.ls. 

Bunn.-Doth phm;os were observed by Argelander, and the end was also observed by 
'Volff.-(A.. N., vol. 33, p. 44.) 

Argelanikr . . . . . . . . . . . . •...•..... _ .•.•• 
'\Y olff .••..• - .••••••..•• - . _ .••.••••••••• 
JI.I ean ..............•................. _ . 

Bcglooing. 

2h.. 41m. 12.7s. 

The weight. of the beginning is unity, and that of the end is 2. 
tude are from Dr. Gould. 

Latitude ................... _ .......... _ . 45.011 

4li. 

4 
4 

TLe 

Eod. 

49m. 3.9.y, 

49 4.4 
49 4.1 

latitude and 

Longitude .... - ....... - - .......... _ .. _ .. 
50° 43' 

7 06 
Oh. 28m. 

6.9 east of Greenwich. 
Longitude ............................. . 24.46.~. 

longi· 
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Kiini'.{sberg.-Both phases were observed by D' Arrest, :Marth, arnl \Vid1m:mn.-(A. :N"., Yol. 
33, p. 31G.) 

Ileginning. End. 
D' ArrcEt .....••........................ ;;11 .• 3C:m. 10.Ds. [Jl1. ;:;~m. 3::LGs. 

.., 3S •> Marth ................................. . c -.) . .) 6 38 31.'-' 

3 :38 l GJl r, 38 < ~ ' I ~) 
._)...),._) 'Yid1man11 ............................. . 

}lean ................................. . 3 38 10.8 fj 3S 3:2.D 

With some hesitation the weight of 2& is given to each of these me:tn'1. The weight is 
diminished from the number of ouservers on account of the apparent inexperience of :Marth 
and Wiclrnrnnn' s own doubt of the value of bis observation of the hep;innin~. TltP latitude 
and longitude are from Dr. Gould. 

Latitnilc ............................... . 54° 42' 60.411 

I,ougitu'k ............................. . 20 30 5.1 l':\t<t of GrePIJwich. 
Lo11 gitmlc ............................. . 171. ':!'2m. 0.3Gs. 

Hamburg.-Both phases wore observed by Ri.imker and Nieuour, and the end 'vas Rl><o 
observed by Ruul.Jert and Porath.-(A .. K., vol. 33, p. 3G.) 

Be-ginning. End. 

Riimkcr ............................... . 27i. {)()m. 1 S.4s. 471. iJGm. H.Gs. 

Nicbour ............................... . 2 {)Q i:us 4 {)() 48.C: 
Ruh!Jert ...........•...........•........ ·1 5G 4~! 

Porath .................... - .. - ........ · 4 5G 40 

lleau ................................. . 2 50 JG.l 4 56 4-1.S 

In taking the mean the weight~ is given to each of the two last oliservers, so that for the 
mean of the beginning the weight is 2, and for the end it is 3. The latitude and longitude 
are taken from Dr. Gould. 

7.0" Latitude ..............................•. 
Longitude ..................•........... 9 58 23.4 ('ast of Greenwich. 
I,ongitU<le ......... - .................. - . Oh. 39m. 53.[JGs. 

Brusscls.-Both phases ·were observed by Quctclot, B01tvy, and Beaufort.-(.L N., Yol. 
33, p. 38.) 

Deginning. End. 

Quctelct ....•...•................ - .•.. - . 2k. 27ni. 24.h. 41;. 3fon. 41.3s. 

llouyy •....•...............•..•.•...... 2 27 24.6 4 3G 3~.7 

l3eaufort ............... _ . _ •............. 2 27 2-!.7 1 36 3~l.2 

J\1ean ..... - - ...................... - ... . 2 27 :2-L.J 4 36 39.7 

The weight of 3 is given to the beginning, aud that of 2k to the end. The weight of the 
end is diminished from the number of observers, because all of them express doubts as to 
accuracy of the observation. The latitude and longitude are from Dr. Gould. 

I"atitude ......•.•....................... 50° 61' 10.711 

Longitude ........ - .... - ......... - - . . . • . 4 21 54.0 cast of Greenwich. 
Longitude.............................. Oh. 17m. 27.Gs. 

Paris.-Both phases were observed by Villarceau, Boutillon, and Mathieu.-(Comptes 
Rendus de I' Acad. des Sci., vol. 33, p. 201.) 

Villarceau _ ......... _ .................. . 
Eoutillon ........... _ .................. . 
J\[athicu .......... _ . _ .........•. _ ...... . 
J\1can ....•..•....•...........•.•....... 

Beginninp;. 

2h. 20m. .5:J.7s. 
2 
2 

2 

20 

20 
20 

54.7 

53.G 

51.0 

411. 
4 
,1 

4 

End. 

30m. 4:J.4s. 

30 40.4 
30 40.G 

30 41.5 
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The weight of 3 is given to each of these means. The latitude and longitude are from 
Dr. Gould. 

Latitude ................... - . - .. - . - - - - - - 4S0 50' 

Longitndl' .. _ ... _ ... _. __ .. __ ........ _... 2 20 21 9 em;t of Greeuwidi. 

Longitude . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Olt. 9m. 21.468. 

Padua.-Both phases were oLservetl by Santini and Trettenoro, assisted by Turazza, 
Minich, and :Maggi.-(A. N., vol. 33, p. 30.) 

Bl'ginning. End. 

San tiui ..... - ........ - .... - - - - - .. - - - - . - - 3lt. l4m. 22.7s. 5lt. 17m. 39.7s. 

..-l-,rt·ttt~11crf) . - . - ...... - .. - ..... - ....... - ....... - - . 3 1-t 24.2 fj 17 42.7 
Jl,lean ........................... - .. - .. - 3 1-1 23.4 5 17 41.7 

In taking the means a weight of~ is gi,·en to Santiui's oliservation of the end, because he 
regarded it as uncertain. Heuce the weight of the first moan is 2, and that of the second is IJ. 
The latitude and longitude are from Dr. Gould. 

Lutitude ................................ . 45° 24' 2.511 

J,on:,dturle ................ - ............ . 11 52 15.4 e1rnt of Greenwich. 
Lo11gitude .........................•.... Olt. 47m. 29.03s. 

ElJROl'~HN OUSERYATIOXS, OF WHICH 'I'HE DURATION IS RETAINED, BUT THE INDEPEXDENT OBSERVA· 

TIONS OF THE BEGINXING AND END .ARE REJECTED ON ACCOUNT OP THE UNCERTAINTY OF THE 

LONGITUDE. 

Danfaic. -Both phases were observed by the five observers, 
Schruder, and Heinbrecht.-(A. N., vol. 33, p. 328.) 

Albrecht, Domke, Schutz, 

Beginning. End. 

A lhreel1t .....•..•.•... _ ............... . 3lt. 30m. 15.9.~. M. 3lm. 44.2s. 
Domke ..............................•.. 3 30 14.8 5 31 46.5 
8cl1iitz .....•....... _ . _ ... _ ...• ____ •...• 3 30 11.3 5 <ll 45.2 
Schrv<ler ..............................• 3 30 .24.3 5 31 43.3 
HPinbred1t ............................. . 3 30 .27.7 5 31 41.9 
l\[ean ...•.•..•...•..................... 3 30 15.3 5 31 44.0 
l\Ican duration, 2/t. Olm. 2b.1's. 

In taking the mean the observations of the begirming by Schutz, Schr<ider, and Rein
brecht, reported as uncertain, arc rejected, and the weight of 3 is given to the duration. Tho 
latitude of Dantzic is assumed to be that of the parish church given in the Connaissance des 
Temps for 1859. The longitude is a combination of various results.-( A. N., vol. 33, p. 3G5.) 

Latitude ................................ 54° 21 1 411 

J,ongitude from Albrecht by chronometer..... lit. l4m. 39.ls. east of Greenwich. 
Longitude from Hansen hy occultation....... 1 14 44.4 
J,ongitude from Domke hy eclipse of 18-!2.... 1 14 36.4 

]\f (':l,Jl .. - - .... - - - - - - - - - - - - - - - - - - - - - - - - - - - - 1 14 40. 7 " 
J\Icnn ............ - .... - .. .. .. .. .. .. .. .. . .. . .. .. .. .. .. .. .. .. . .. .. .. .. 1so 40' 10.5" "' 

In uBing the mean of the longitudes, that determined by Domke is assumed to have half 
the weight of either of the others. 

Marburg.-Both phases were observed by Schonfeld, Lesser, and Gerling, and the end 
was also observed by Nicolai.--(A. N., vol. 33, p. 123.) 

Beginning. End. 
Schonfeld ....••............ _ . _ ... __ . __ .. 2lz. 49m. 02.81s. 4k. 56m. 9.67s. 
Lesser .......................... __ .. __ _ 2 49 18.86 4 56 8.49 
Gerling ...................... _ . _____ . _ . 2 49 21.35 4 56 10.4.8 
Nicolai .... - . - - . - - - - - - - - - . - . - .......... . 4 56 8.49 
:Me au ...... - - .. - - . - . - - . - - .. - - . - ....... . 2 49 20.10 4 56 9.28 
l\fran duration, 2k. Gm. 4!J.18s. 
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In taking the means, Scli<>nfeld's observation of the beginning is omitted. The \might of 
2 is given to the duration. The latitude and longitude bf M:arburg are taken from Euckc' s 
Jahrbuch of 1860. 

Latitude ........................... - ... - 50° 48' 4G.9" 

Longitude ......... _ .......•............ 8 46 16.1 cast of Grccuwich. 
Longitude .......•...•..............•.. - Ok. 35m. 5.0?s. 

Rome.-Both phases were observed by Professor Secehi.-(A. N., vol. 33, p. 71.) 

Beginning. End. Du mt ion. 

3h. 24m. 32.7s. 511. 2Bm. 7.2.~. 2/i. 00111. 34.5s. 

The weight of unity is given to the duration. The latitude and longitude are taken from 
the Greenwich Almanac of 18G4. 

Latitude_ ........ __ . _ .. _ ... __ ......... _ . 
Longitude •................... _ ..... _ .. . 
Longitude . __ ... ____ .. __ . _ .. ___ ..... _ .. . 

Frauenberg.-Both phases were observed by 
33, p. 3G4.) 

Galle .............•..........•......... 
Briiuuow •.•••........•................• 
'\Volfcrs .•...•........•.....•..........• 
l\fean . " ....... _ ............• - • - ... - ... -
Mca.n duration, 2k. Om. 49.49s. 

410 fJ3' 52.211 

12 28 40.5 
071 .. 49m. 54.7s. 

Galle, Brlinnow, and 

Beginning. 
3/t. 34m. B9.50s. 

3 34 60.25 
3 34 61.75 
... ., 34 60.50 

cast of Grc<>nwich. 

W olfers. -(A. :N., vol. 

End. 
fili. 3.>m. 52.06g. 

5 35 4G.20 
5 35 51.70 
fi 3.5 49.99 

The weight of 3 is given to the duration. The latitude and longitude arc taken from 
Galle.-(A. N., vol. 33, p. 3G4.) 

Latitude.. . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 54° 211 27 .811 

Longitude . • . . . . . . . . . . . . . . • . . . • . • . . . . . .. 19 41 7 .5 east of Grecnwicli. 
Longitude .... _......................... Ill. l8m. 44.5s. 

Kasan.-Both phases were observed by Liapunov, and the end was also observed by 
Simouov and Saweliev.-(A. N., vol. 34, p. 149.) 

Liapunov .............................. . 
Simonov. __ ..•. _ ... ___ .... _ ... _ ........ . 

Sawclicv ...........•..••..............• 
l\lean ... _ ...•. _ .... __ .... _ ... __ ..... _ .. 
Mean duration, lk. 44m. 9.8s. 

The weight of 1~ is given to the duration. 
Petersen.-(A. N., vol. 29, p. 306.) 

Beginning. 

5h. 4Im. 1G.6s. 

The latitude and 

Latitude_ ..............•...... _. . . . . . . . . 550 4 7' 23.011 

End. 
7lt. 25m. 27.6s. 
7 25 23.4 

7 25 28.2 
7 25 26.4 

longitude are taken 

Longitude • . . • • • . . . . . . . . • • . . . . . . . • . • . . . . 49 7 59.0 east of Grccnwicli. 
Longitude ......•................... __ .. 3h. 16m. 31.9s. 

Rut:iau.-Both phases were observed by Professor Anger.-(A. N., vol. 34, p. 31.) 

Beginning. 

31.. 28m. 20.9.1'. 
End. 

M. 29m. 5l.9s. 
Duration. 

2h. Im. 31.0s. 

from 

The weight of unity is given to the duration. The latitude and longitude are taken from 
Anger.-(A. N., vol. 34, p. 31.) 

Latitude ...... _ ........•••••.•.......... 
Longitude •.•••••••...••..............•. 
Longitude ..............•..•.•..••.••.•• 

24 

540 42' 
18 27 5911 east of Greenwich. 
lli. 13m. 51.9s. 
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F.FROPEAN OBSERYATIOXS WHERF. ONLY ONE PHASE IS RETAINED TN THF. CO:\fPUTATION • 

.Altona.-The end was observed by Peterse11, Gotzc, Olde, Quirling, Sonntag, and Koop.
(.A. N., vol. 33, p. 39.) 

End. 

PcterBcn ................................................. . 4lt. 56m. 40.Ss. 

Giitze ............................................ _ ....... . 4 56 40.2 
Olde ........................... _ ......................... . 4 5G 40.1 
Quirling ................................... - - - . · · - · - - · - - · · 1 56 39.6 

s()lllJtag- - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - -· - - - - - - - - - - - - 4 56 38.8 

1(0011 - - - - •. - . - - - . - . - - - - - ... - ... - - •. - .• - - . - - - . - • - •• - - - . - - - . 4 56 36.8 
:Mean .......................... _. _ ......... _ ....... _ ..... . 4 56 39.9 

Tlie observation of Koop, being made with a comet-seeker, is rejected from the mean. 
The ·weight of 5 is given to the mean. The latitude and longitude are taken from Dr. Gould. 

Lntitude ........... _ ................... . 530 321 45. 311 

Longitude ....... _. _ ................... . 9 56 32.2 east of Greenwich. 
Longitude ............................. . Ult. 39m. 46.15s. " 

Vienna.-'l'he beginning was observed by Kunes and Oeltzen.-(A. N., vol. 33, pp. 127 
and 416.) 

Beginning. 

Kunes ............................ - •. - - - . - · - - - . - - - - · · - · · · · 3h. 30111. 25.7s. 
Odtzen ..................................... __ ...........• 3 30 24.7 

:Mean ........................ · · - . - · · · · · · · · · · · · · · · · · · · · · · · · 3 30 25.2 

The weight of 2 is given to the mean. The latitude and longitude arc taken from Dr. 
Gould. 

Latitu1k ............................... . 480 12' 35.511 

Longitude ............................. . 16 23 7.9 east of Greenwich. 
Longitude ............................ _ . lh. 5m. 32.5s. 

Fran~fort.-Both phases were observed by Dr. Lorey.-(A. N., vol. 33, p. 143.) 

B<'ginning................................................. 2li. 48m. 23s.+• 
End. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 57 Ll 

The weight of unity is given to the observation of the end, and the beginning was esti
mated to be 10 to 20 seconds uncertain. The latitude and longitude are taken from Eucke.
(A. N., vol. 38, p. 5.) 

Latitude ............................... . 6' 4511 

Longitude . . . . . . . . . . . . . • . ........•..... 
50° 

8 
Oh. 

40 46.5 east of Greenwich. 
Longitude ...................•.......... 34m. 43.la. 

Prague.-The end was observed by Jelinek, Safarik, jr., and Lukas.-(A.. N., vol. 33, p. 
203.) 

End. 
Jelinek ................. __ . _ .... __ ... _ . _ .... __ .. _ . __ . _ . __ . 5li. 21m. 15.54s. 
Safarik, jr .......•.........•.............•................• 5 21 15.54 
Lukas . . . . . . . . . . . . . . . . .................................. . 5 21 16.54 
:!\-lean .............. _ ..... _ ...•.. ______ .. _____ . _ .. __ . ____ .• 5 21 15.87 

The weight 2 is given to the mean. The latitude and longitude are taken from Dr. Gould. 
J,atitude ............................... . 
Longitude ............................. . 
Longitude ....••........................ 

500 

14 
Oh. 

5' 
25 

51m. 

18.5" 
29.4 

41.96s. 

o The beginning I~ probably two minutes later. 

east of Greenwich. 

" " 
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EUROPEAN OBSERVATIONS OMITTED FROM TUE COMPl'TATIOX. 

Pillau.-Both phases were observed by Wienhold.-(A. N., vol. 33, p. 3G4.) 

Beginning. End. Duration. 

3lt. 35m. 43.0s.* 5k. 3Gm. 10.0s. 21,. OOm. 2·i.<Js. 

The latitude and longitude arc ta.ken from Wie11hold.-(A. N., vol. 33, p. 365.) 

Latitude ........ _ ...................... . 54o 38' 2311 

Longitude ..........•................... 19 54 0 eai't of Gn·enwich. 
Longitude ....... _ ..................... . llz. 19m. 3G.Os. 

Bem.-Both phascti were observed by Wolf.-(..\.. N., vol. 33, p. 38.) 

Beginning. End. Duration. 

2li. 49m. 49s.t 4lt. 5Gm. 20s. 2li. 06m. 3ls. 

'l'he IR.titude and longitude are taken from A. N., Yol. 32, p. 193. 
L'.ltitude .......... _ ... _ ......... _ .. _ . __ . 468 571 6.0 11 

Longitude ....... _ .......... _ . . . . . . . . . . . 7 26 21.8 ea~t of GH'.enwich. 
Longitude .................. _........... Oli. 29m. 45.65s. 

The observed duration corredecl by two minut.es is adopted. 

Nebelung Haven.-Both phases were obo;erved hy Lieut. Geclmuyden.-(A. N., nil. 3.i, p. 
373.) 

Beginning. End. Dur:ttiun. 

2k. 4lm. 34.ls. 4lt. 4fon. 51.ls. 2/i. 4m. 17.0s. 

The latitude and longitude are ta.ken from Geclmuyden.-(A. N., vol, 34, p. 313.) 

Latitude._ ...... _ .. _ ...... _ .. _ ... _...... 5so 

Longitude ...... _ . _ ......... _ . . . . . . . . . . . 9 

Longitude .......................... _ . . . Oh. 

The observed duration diffors by nearly two minutes 
rejected. 

!:J71 39 11 

53 12 east of Greenwich. 
39m. 32.Ss. 

from the predicted, and i,; thorefure 

Christiana.-The beginning w1ts observed by Hansteen.-(A. N., vol. 34, p. 072.) 

Beginnin?: .......... ___ ..... __ ... _ ....... _ . _ ..... _ . _ . _ .. _ . 21t. 43m. 8.20s. 

The latitude and longitude are taken from Dr. Gould. 

Latitude ...................•............ 59° 51' 4:>.7" 
Longitude .................•............ 10 43 41.4 e:un of GreeLlwich. 

Longitude .......................... - .. . Olt. 42m. [;4.768. 

This observation appears to be discrepl1nt from the mean of all the others hy about thirty 
seconds, and is therefore rejected, although it was originally supposed to be capable of admis

sion into tho computation. 

Kullick.-Both phases were obE;erverl by Peters and Schumacher, and the cud was abu 
observed by Marczynowski.-(A. N., vol. 33, p. 354.) 

Peters . . . . . . • . . . . . . . . ...... - .. . 
Schumacher ....... _ . _ ...... _ ... . 
:M:arczynowski .... _ ............. . 

Beginning. 

1271. Sm. 25.0?s. 
12 8 32.09 

End. 

141•. Sm. 25.G7s. sidereal time. 

14 8 19.15 
14 8 lG.14 

o Probably M much M twenty seconds too late -(W.) It \v.\B a.t first proposed to introduce tliis <lura.tion, hut the 

preliinina.ry comparison with prediction indicated a large discrep1.ncy with other observations, which in tlrn lirml rndudio:i 

appear to exceed a quarter of a. minute. It is therefore rejected. 

t The beginning ha.s been increaaed by two minutes to a.grce with prndiction. 
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The beginning was obstructed by clouds, and at the end the telescopes of Schumacher 
and Marczynowski were shaken by the wind. The longitude of the place of olmervation is, 
moreover, not known with sufficient precision, and therefore the observations cannot safely be 
used. The latitude and longitude are from the .A.. N., No. 789. 

Latitude.. . . . . • . . . . . . . . . . . . . . . . . . . . . . . • • 530 33' 1711 

Longitude . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 40 52.5 east of Greenwich. 
Longitude . . . . . • . . . . . • . . . . . . . . . . . . . . . . . . Ik. 26m. 43.5s. " 

Kiel.-Tbo beginniug was observed by Weyer and Christem;en.-(A. N., vol. 33, p. 27.) 

V\T eyer ..................•.......................•........ 

Chri,;tcnsen ...•.•...................•...........•..•.....• 

Beginning. 

2/i. 49m. 52s. 
2 49 54 

TheRe oh~ervations are rejected from the want of a sufficiently precise longitude. 

llostock.-Both phases were observed by Karsten.-(A. N., vol. 33, p. 37.) 
13<-ginning ........................•.•....................•. 2/t. 59m. 56.3s. 
Em1 ..........•... _ .. _ ............ _ ............... _ ..••. _ . 5 5 0.9 

The beginning is reported to be inaccurate, and the longitude is not known with sufficient 
accuracy for the adoption of a single phase. 

Krem.smim.ste1-.-Both phases were observed by Reslhubor, and the end was also observed 
hy Follocker and Lettenmayr.-(A. N., vol. 33, p. 59.) 

Beginning. End. 

Uci<llmber •..•................••••.•...• 3lt. Him. 53.3s . 5h. 23m. 25.0s. 
. F..lli\cker ..............................• 5 23 22.G 
Lett.cnmayr .•....................•.....• 5 23 19.G 
l're\'ions computation by Resllrnber ........• 3 18 43 5 23 21 

The agreement of these ohservations with the erroneous prediction invalidates them m 
my estimation to such an extent that I have rejected them. 

El'tslav.-Ilotb phases were observed by Giinther.-(A. N., vol. 33, p. 78.) 
B••g-inning .................. : ............................. . 
Encl ........•.•.•....................•......•••.•. _ ... _ ••• 

3li. 

5 

27m. 
30 

17.07s. 
14.94 

These observations agree with tho erroneous tables of the moon, which were adopted in 
tho Berlin Jahrbuch and the Greemvich almanac, so much better than most of the other ob
servations, except those at Kremsmunster, that I have rejected them. 

Ri..rlii!ft.-The beginning was observed by Bush.-(A. N., vol. 33, p. 231.) 
BPginning . . . . . . • • . . . . . . . . • • . . . . . . • . . . • . . . . . . . . • . . . . . . . . . . • 3k. 271n. 39.Ss. 

I regret that I cannot ascertain the longitude with sufficient accuracy to retain this obser
vation. 

Toulonse.-Both phases were observed by Petit.-(Comptes Rendus, vol. 33, p. 201.) 
BPginning, (inaccurate). . . . . . • . • . . . • . . . . . • • . . . . . . . • . . . . . . . . . . • 2li. 27m. 15.5s. 
End . . . . • . . . . . . . . . • . . . . . . • . • . . . . . . . . • . . • . . . . . . . . . . . . . . . . • • 4 36 46.5 

The longitude is not given with sufficient precision. 

FredericksVaf3rn.-Tbe beginning was observed by Smith and L' Abbadie.-(A. N., vol. 

34, p. 372.) 

Smith ..... - . - . - . - - - ... - - ... - - - - . - - . - - - . - . - - . - . - . - . - - - - .. · · 
L'Abbadie .........................•.....•..............•.• 

2Ji. 
2 

Beginning. 

41m. 40.28s. 
41 44.6 

The longitude is not known with sufficient. precision to render these observations available 
for the present discussion. 
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AMERICAN OBBERV ATIONB. 

Princeton.-Both phases were observed by Professor S. Alexander.-(G. A. J., vol. 2, p. 52.) 
Beginning~ End. Duration. Middle. 

19k. 32m. 35.5s. 217i. 7m. 22.Ss. lli. 34m. 47.3s. 20k. Hlm. 59.2s. 

The weight of unity is given to the duration in the determination of the lunar elements, 
and that of 1~ to the middle in the determination of the longitude of America and Europe. 
The value of the middle is diminished on account of the mode in which the time was probaLly 
determined, which is presumed not to have been done by means of a transit instrument, 
although the mode of determiuatio11 is not stated. The latitude and longitude arc taken from 
a communication of .Astlistant Schott to Professor Bache. 

Latitude ............. - ............... _ . _ 400 20' 41" 
Longitude ............. - _ .............. - 74 39 49.5 west of Greell"wich. 
Longitude . _ ....... _ . __ .............. _ • _ 4lt. 58111. 39.3s. 

Nantuclcet.-Both phases were observed by Professor W. Mitchel.-(G. A .• T., vol. 2, p. 51.) 

Beginning. End. Duration. Middle. 
19k. 65m. 34.6s. 211. 33m. 47.ls. 171. 38m. 12.5s. 20h. 44m. 40.Ss. 

The weight of unity is given to the duration, but the middle it> not nf<ed in the determina· 
tion of t}ie longitude, on account of its discrepancy with the average of the other ob::;ervatious 
iu America. 1'~e latitude and longitude are taken from Mr. Schott. 

Latitude .......... _ .... - .. _ .... _ .. __ ... _ 41° 1(/ 57.2'' 
Longitude ... - . _ ..... _ ............... _ . _ 70 5 fiO.:J west of Grccuwidt. 
Longitude ....... - - . __ .•......... _ •. _ .. _ 4}1,. 40m. 23.3~)s. 

Burlington.-Both phases were observed by ~Ir. Gummere.-(G. A. J., vol. 2, p. 52.) 
Beginning. Encl. Dumtion. Middle. 

l9lt. 3lm. 54s. 21li fnn. 32s. lk. 33m. 38.~. 2071. 18m. 43s. 

The weight of ~ is given to the duration, aud that of unity to tho middle. The ,·alue of 
the observations is assumed to be Jess, because they are only given to the foll seco11d. Tlte 
latitude and longitude are takeu from Mr. Schott. 

Latitude. - .. - .. - . - - . - ............ __ ...•• 400 4' 43.6" 
Longitude - . - .. - .. - . - .. - ........ _. - __ .. . 74 51 9.7 west of Greenwich. 
Longitude - ....•. - •. - .. - .... _ .... _ .. _ .. _ 4li. 59m. 24.65s. 

New York.-Both phases were observed by Professor Hacklcy.-(G. A .• T., vol. 2, p. 5:l.) 
Beginning .. - . - - .............. - . - - . - - . - - . - . - ..... - . - .... - . . 19lt. 35m. 55s. 
End .. - .... - - - . - •.•.....•.... - . - - .. - .. - . - ..... - . • . - - .. - - . 21 11 50 

These observations have been omitted. 

Mount Pleasant.-Both phases were observed by Mr. Goodfellow, and the end was also 
observed by Lieutenant Trowbridge.-(G. A. J., vol. 2, p. 51.) 

Beginning. End. 
Goodfellow . - - - • - • - •.....•.••. _ .• ______ • Hilt. 50ni. 32.92s. 2llt. 38m. 29.27s. 
'l'rowbridge ... - _ .............. _ . _ . ___ .. . 21 38 27.48 
Mean ....•.•.. - . - . - - ........... - - • - - . - . 21 38 28.38 
Mean duration, Ih. 47m. 55.46s. :Middle, 20h. 44m. 30.6.Ss. 

The weight l~ is given to tho duration, and that of 3 to the middle. The Itititudc and 
longitude are taken from Mr. Schott. 

Latitude ... _ • ___ ...•..•.......... __ . _ ... 440 01 1 35.211 

Longitude . - . __ ••..•..•..... ______ •... _ . 70 49 12.7 Wl'St of Greenwich. 
Longitude .• - . - - - .• _ ..•.•.. __ •• _ • _ ••..•. 41<. 43m. 16.SJ~. 
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1Vashirigton.-Both phases were observed by Mr. Ferguson and Professor Hubbard.-(G . 
. A.. J., vol. 2, p. 52.) 

Beginning. End. 

Ferguson.... . . . . . . . . . . . . . . . . . . . . . . . . . . . I91t. 2lm. 32.77s. 2071. 50m. 37.94s. 
Hubbard . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . 19 21 29.59 20 50 38.08 
:Mean.................................. 19 21 31.18 20 50 38.01 
111ean duration, U. 29m. 6.83s. ]fiddle, 20/t. 06m. 4.60s. 

The weight of 2 is given to the duration, and that of 4 to the middle. The latitude and 
longitude are taken from .Mr. Schott. 

Latitude ............................... . 330 !i31 38.9" 

Longitude ............................. . 77 2 59.3 west of Greenwich. 
Longitude ............................. . 5h. Sm. l1.9Qs. 

Philadelpltia.-Both phases were observed by Mason n.nd Riggs.-(G. A. J., vol. 2, p. 52.) 

1\Iasou ................................ . 

J{iggp;, - - - - .... - - - - .. - .. - - - - - - - . - - - - - - - - - - - -
1\feau ..................•............... 
1\Iean duration, llt. 33m. Ss. Middle, 201t. l 7m. Is. 

Bt~ginning. 

19k. 30m. 25s. 
19 30 29 

19 30 27 

2lh. 
21 

21 

Rllll. 

3m. 34s. 

3 3G 

3 35 

The value of unity is given to the duration, and that of 2 to the middle. The latitude 
aml longitude are taken from Mr. Schott. • 

LatitudP ............................... . 390 57' 2.911 

J,ongi tude •............................• 75 9 35.2 wcet of' Greenwich. 
Longi tu<le ............................. . 5lt. Om. 38.35s. 

Cwnbridge.-'l'he Legirming was observed by W alkcr, Bond, and Paine.-(G. A. J., vol. 
2, p. 51.) 

\Valkcr .............................................. - - - . -
l~ond ............................... - - . - - - . · - · - · - - · · · · · · · · 
l'ainc .................................................... . 
1\lean ......•............•...•.....•.....•................. 

Beginning. 

l91t. 49m. 35.34s. 
19 49 38.!J7 
l!) 49 
19 49 

35.28 
3G.53 

The weight of 2 i!:l given 1.o the mean. The latitude aud longitude are takeu from Dr. 
Gould and .Mr. Schott. 

Latitude ..................•............. 420 22' 16.611 

l.ong-itude ............................. . 71 7 33.7 west of Greenwich. 
Longitude .................•............ 4h. 44m. 30.25s. 

Gcorgetown.-The e11d was observed by Professor Curley.-(G. A. J., vol. 2, p. 63.) 

End ................ - . - ..... - . · - - - . · · · - - · - - · · · · · · · · · · · · · · · 20lt. 50m. 30.05s. 

The weight of unity is given to thii:; observation. The latitude and longitude are taken 
from .Mr. Schott. 

Ladtllllc .................. _ ............ . 

Longi tu<lc •............................• 
Longitude .....•...............•........ 

38° 
77 
5h. 

541 26.611 

4 32.3 west of' Grenwic11. 

Sm. 18.15s. " 
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METHOD OF COMPUTATION. 

The form of computation is tlic modified Ressel' s form which is pnhlislied in Peirce's 
Spherical Astronomy, (pages 322-331,) and which is adopted in the oflice of the Anwricau 
N antical Almanac. The following are the formulro, disposeJ in the order in which they are 
used: 

J.1 =the (moon's-sun's) longitude. 
/31 = the (moon's-sun's) latitude. 
r = the angular distance of the sun and moon. 
u =the angle which r makes with the circle of latitude drawn through the f<llll. 

w' = ihe angle whicli r makes with the circle of dcclinatiou drawn through Uw ~uu. 
tan. u = sin. ).1 cot. 111• 

tan. r =tan . .l- 1 cosec. u, 
l = the sun's long·itude. 

0 = tbe obliquity of the ecliptic. 
tan. (1t- cv') =cos. l fan. 0. 

1· =distance of the sun from the earth. 
IJ = the Rtm' s equatorial horizontal parallax. 
;.: = the moon's equatorial horizontal parallax. 
II'= the mean value of n = 8".5712. 

sin. tr 
m=-.-

s1n. 7t 

sin. IJ' 

r Siil.;;: 

m sin. r cosec. 111 

c = -~--'-----
I -1n cos. r 

sin. 8".5712 
r Sill. ;;: 

1\ =distance of the moon from the earth expre:,:sed in earth'" radii= co:-;ec. ;;:, 
a= the sun's geocentric right ascension. 
a= the sun's selenocentrir- rig·ht asc·ension. 
a= the sun's geocentric declirnition. 
d = the sun's sclcnoccntric declination. 
d=o-c cos. w'. 
a = a - c sin. w' sec. a. 
p =the perpendicular from the earth upon the axis of the shadow. 
z = the distance from the moon's centre to the foot of this perpendicular. 

w =the angle which the phme of the sun, moon, and earth make::i with the plane drnwn 
through the sun and moon parallel to the earth's axis. 

(I}= w' - c sin. w' tan. iJ =(a- a) sin. a. 
z=r1 cos. (c + r-) 
p=r1 sin. (c+r·) 
A=p sin. w. 
y= p cos. (tJ. 

H =the apparent semi-diameter of the sun at his mimn distance= 959''.788. 
K-: the ratio of the moon's radius to that of the earth= 0.27264 = f9.435590.] 
f = the angle of the penumbral cone of the moon. 
F =sin. H + K sin. n' = [7.6688048.] 

8 = the moon's heliocentric distance = . r s(m_:+J ) 
Slll. C r 

. f F sin. =-. 
8 

r [ 1 - m cos. (c + r) J 

p' =the radius of the shadow upon the plane drawn through the earth's centre perpen· 
dicular to the axis of the shadow. 

p' = _,. tan . .f + K sec./. 
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R=y + p'. 
C=y-p'. 
E =cos. (d -f) sec. f = cos. d [l + tan. d tan . .f. l 
F =cos. (d + f) sec. f = cos. d [1 - tan. d tan. f. J 
G =sin. (d - f) sec. f =sin. d [l - cot. d tan . .f.] 
H =sin. (d +f) sec.f =sin. d [I+ cot. d tan . .f.] 

tJ = the latitude of a place. 
(' = the earth's eccentricity = [8. 9122052. J 
I - e2 = [9.9970916.J 

sin . ....;., 1 = e sin. fJ. 
k = (l - e2) sec. ·.J,-1 sin. fJ. 
h = sec. o/, cos. 8. 
). = the east longitude of the place. 

11 =the hour angle of the moon for Greenwich. 
p 1 = the moon's hour angle for the place = p. + A. 
b = B - E k + G h cos. µ 1• 

c = - C + F k - H h cos. µr 

m= vbc. 
a= A - h sin. p.1• 

At the instant of the beginning or end of the eclipse the values of m aud a must be equal; 
but if they are not equal for the computed instant, the correction of the time is to be ascer
tained by the following formuhe: 

c rn 
tan.~ y = _:__ 

- rll b 
µ' = [l.86167.] 

H' = p.' sin. d. 

Jc 
b 

A' = the increase of A in one second. 
B' = the increase of B in one second. 
a'= A' -11' h cos. 111• 

ll = B' - II' 7, sin. µ 1• 

. fl . m-a 
The correct10n o t rn time = a'+ lTcot-: -if. 

The Yalues of A, B, C, E, F, G, and H, rre constructed by theRe formulre for the hours 
Oh., Vt., 2h., 3h., 411.., and 5h., Greenwich mean time in table A.* These values, with those of 
µ, .A' and B', are inserted in table B, and interpolated for every 5 minutes. The slight differ
ences between the numbers of tables A and B arise from slight differences in the data, which 
are of no sensible importance. 

'l'he computation;;; of the phases for the various places are then continued in table C. In 
making the computations for these phases of which the longitudes are not given in the pre
ceding portion of the report, such longitudes and latitudes have been used as seemed to be 
given by the best authorities. But, since no use has been made of these computations in the 
determination of the received longitude, there is no necessity of any careful criticism of these 
elements. 

The equationA of condition for the correction of the moon's latitude, longitude, and hori· 
zontal parallax, and for the sum of the semi-diameters of the sun and moon, are obtained by 
the following formulre : 

D1 (m - a) = a'+ b' cot . .Y,. 

D t _ r 1 (10)6 sin. 111 

8 
- sin.~ De (m-a) 

• The tables are In manuscript. 
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Dat = - sin. (.f, + u - cv) D.,t. 
D;1t = - cos. (--J, + u- w) D,t. 

Dwt =[A+~ (B + C) cot. +l sin.·.}, Dst. 

D>.t = l + H' h ;;in. f11 cnt. y + 11' h crH. ,ri, 
V 1 (1n-o) 

1Ja =the correction of the moon's 1011g;itude. 
a f3 = the correction of the moon's latitude. 
a (I) = the correction of the moon' 8 horizontal parallax. 
iJ8 = the correction of the sum of the Remi-diametcrn of t.hc s1111 aml moon. 
r)). = the conection of the eastern long;itnde of America from Europe. 

193 

ot =the correction of the computed time of observation= (t11e observed-the computed) 
time of the observation. 

Data a+ D/Jto/d + Dwtow + D,t i3s + Dxt /]}.=of. 

The original plan was to determine from the combined equations of condition the correc
tions of the various lunar elements, a8 well as of the longitulle. But it i:-< at once apparent 
that the changes of the lunar parallax may almost exact!~· balance those of the lnngitudc, so 
that the observations are inade(]_uate to the investigation of both these element;;. It is, more
over, probable that the tabular values of the hrnar parallax and latitude given either by Han
sen's or Adams'>~ tables are too exact to aclmit of correction by the oh;,;e1Tation,; of the eclipse. 
These and other considerations led to the following modified plan of reduction: 

MODIFIED PLAN OF REDUCTION OF THE OllSERVATIONS. 

A new determination of tlie lunaT clementg was made from the Amcricnn tahl(~S nnd from 
those of 1I<lnt-1cn, and these computations are co11taincu, respectively, in bb],•s n and E. Tho 
comparative values of the clements frorn the different tal1les is continued in the following talile: 

Oli. 511. 

Longitude originally used ................... 1'>''0 _,, 121 2S.13" 126'.:l 171 17.23 11 

Longiturlc from American taLlcs ----·- --- . -·. i2:3 12 31.:H 12G 17 l\J.52 
Longitude from Hansen ..................... 123 12 22.83 12G 11 HUlO 

Latitude originally used -- -------. -- -- . ---- - 0 37 16.00 0 54 ~J.63 

Latitude from American tables ............... 0 37 l;J..J,() 0 ;)4 9.17 

Latitude from Hansen ...................... 0 37 14.49 0 54 8.55 

Horizontal parallax originally used . -.............. 1 0 2S.4 1 0 ;;;u . 
Horizontal parallax from American tables ...... 1 0 27.15 1 0 32.Hl 
Horizontal parallax from Hansen ............. 1 0 21.05 1 0 3::?.2S 

The values of Dst, D.t, Dµt, Dwt, and D;..t were tl1en computed in table F, and in the 
same table the corresponding conection;;; were made in order to reduce the basis of computation 
to Hansen's tables as the neare,;t approach to the requisite accuracy. The comparison with 
observation resulting from this reduction sufficiently attests the propriety of this step, and 
illustrates the great excellence of Hansen's tables. 

The approximation to coincidence between the observed and cornpnted times of the phase,-, 
resulting from this last reduction, affordR the opportunity for preliminary criticism, mid at. ouce 
suggests the highly probable conclusion that the defects of observation are of such a kind a:-< to 
act in opposite directions upon the first and last pha~es, so that they will partially disappear 
from the mean. It fo, then, important to restrict the discussion to those ob:iervatious in wl1ich 
the same observer observed both phases, aml to divide the equations of condition into two sots, 
one of which involves the interval of duration and the other the mean time. The weight 
which should then be given to each equation is readily inferred from the previous criticism of 
the observations. The equations which involve the interval of duration are principally of use 

25 
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in rorrecting the sum of the semi-uiametern, but this element is of such inferior importance in 
the determination of the longitude of J<}urope and America that their introduction is practically 
n matter of form, n11d the final discrepancies between the observed and computed intervalt: of 
duratioll must not be introduced into thu value of the probable error of the computed longitude. 

In the final equations of condition tl1e unknown quant.it.ios are the corrections of the snm 
of the scmi-L1rameters of the lunar tabular longitude and of the eastern longitude of America 
from Enrope. Their discussion is represented in the following form, and the numerical det[tils 
are given iu table G : 

n = (observed-computed) time. 
ila =the correction of lunar longitude. 
as = the correction of the sum of semi-diameters. 
o). = the eastern correction of the longitude of America from Eur-0pe. 

Aud each equation of condition is-

D st o s + D at iJ a + D" t o). = n. 
w = weight of each observation. 
k = the nearest integer to the value of w n 8 t. 

And the first combined equation is-

'Z k D,t as+ zk Dat iJa + 'Zlc D,t CJ).= zkn. 

The values of 31 s and n' are determined by the equations

",E, k D st - lJ' s = z l" n. 
n' - n = - D st. ()' s. 

The values of oDat and Da't are next determined by the equations

oDa t = ~kD_~ 
zkDst 

D'u t = Dat - 3Dat. D.t. 
k' = the integer nearest to ihe value of w D. 't. 

And tlie second combined equation is-

.in wl1ich 

and 

lJD t = zkD>.t 
A 'ZkD.t' 

the values of /J1 a and ri!', are determined by the equations-

zk' D'. t. a1 a = z k' 1i' 

n" - ri! = - D' a t. iJ' a. 

The value of lJ D ;>,' t and D" /1 t are then determined by the equations-

11D' t = 'Zk' D'>. t 
A 'Z Ji D' al 

D''xt = D'xt - oD'>.t. D'at. 
k" = the nearest integer to the value of 10 w D" >. t. 

And the correction of the longitude is given by the cquation

-x k" D''xt. a;.= Lk"n". 
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The final errors of observation and corrections of the luuar elements are given by the 
equations-

(}), = 0 8 .38. 
n'" = n'' - D'\ t. /J) .. 
Ja = a1 a - uD'xt. a;.= - 0".34. 
Js = iJ's - a Dal au. - fJD.d. o). = - 2".8G. 

The rcsultiug longitude of Washington is-
5h. Sm. ll.57s. ± 0.52s. 

And of the other American places of observation the longitudes are-
Ii. "'· ... 

Of Princeton ................................................. . 4 ~c ,,d 3t".!l 

Of Kautucket ................................................ . 4 40 2:~.o 

Of 13urlingtou ................................................ . 4- {> ~ j 24.:J 

Of ]\fount Pleasant ............................................ . 4 4::l lG.-17 
Of l'hilitdelphia .....................•......................... 5 0 ::l7.f)7 

Of Cambridge ................................................ . 4 44 :'29)·'1 

Of Georgetown •. - •............................................ 5 s 17.?7 

The probable error of observation was deri:ved from the formulre-

. /( ~(101/"2)) l\Iean error of observation = \ 0_96 n _ 1. 
88 

= l.80s. 

Mean error of).= a .J(L (k'~·~,; t) + 0.04) = 0.77s. 

A final comparison of the observati1.ms of each phase with the computations corrected for 
the conections of the lunar element1< and of the Jonzitude i;;; contained in t:ilile H. 

The comparative value of foe oliservation of each phase of the duration and of the mean 
may be estimated by taking the squares of the errors of observation for each of the observations 
which is marked with the letter (p) in the column of remarks. 

This gives for the sixteen observations of each phase made in Europc-

Thc average square of error of observation of beginning ..•............... 
The same for end .....•.............•.............................• 
Half the square of the duration ..................................... . 
Double the ~quare for t11c mean ...................................... . 

For the seven American observations it gives-
The square of the average error of obseTYatiou foT beginning ............. . 
'l'hc square of the cm1 .................................... _ ........ . 
The half square for the duration .............•........................ 
'l'he double Sf!Uare for the mean ..........................•........... 

For the combination of the twenty-three observations-

The s<1uarc of the average error for the beginning ...................... . 
The square for thQ end ....... _ ..........•................•.......... 
'The half squa.re for the duration ........•.......•..................... 
The double square for the mean ........•......••..................... 

5.40 11 

7.45 

7.59 
5.15 

2l.2G 
lt.75 
29.71 

- 6.13 

- 10.23 

- 9.G7 
14.32 

- fj..15 

This comparison seems to justify the mode of reduction of the observation~ wl1id1 1\·as 

finally adopted, and to confirm the accuracy of the result in reference to the longitude of 
Europe :tnd America. 

Respectfully submitted by 

Prof . .A.. D. BACHE, LL.D., F. R. S., 
Superintendent ef United States Coa8t Snrvcy. 

BENJAMIN PEIRCE. 
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APPENDIX No. 17. 
TIEPOTIT OF PROFES'30lt BENJAMIN PEIRCE, LL.D., ON AN EXAMPLE FOU THE DETEU:l1INATION OF LONGI

TLDES BY OCCULTATIONS OF THE PLEI.ADES. 

CAMBRIDGE, November 20, 1861. 

Sm : I have commenced the reduction of the observations of the Pleiades' occu1tatiorn> 
with tlic period 1838-184:2, inclusive. This is the only period, except the one which has just . 
terminated, which contains an~T simultaneous observations upon this continent. It is peculiarly 
valuable, because within this period Bessel made his triangulation of the Pleiarles. 

I have thought it expedient to prepare for you a complete example of the computatiou of 
0110 of the simulta11eous sets of observation within thi;: period, in order that the mode of com
putation which I have adopted might be submitted to your criticism, and that.you may be able 
to come to a definite opinion in regard to the prolmble accuracy of the results. 

For this purpose I have selected the emersions for September 26, 1839. Tho following i8 
a list of the observations, in 'vhich the Rtars are numbered in conformity with the catalogue 
upon page 19u of the Coast Survey report for 1856 : 

1. Gree71.u·ich, Oo .. erralory, (Gr. ob ... , p. 83,) ob.veroed ·m;th .wutli and eu.vt equatorial. 

i 
Star's No. I Star'):; 11an1e. Siu. time. Instrument. I Remarks. 

IS. Equat ---------1-\-'c-·r_y_g_o_o<_l. __ _ 

i E. E<1uat, 
I S. Equ11t. 

/ S. Equat. 

---- I 

I I h. m. 8. 
] ! g Cel11eno - _ - - - • - . 1 5 23 53.70 

1 i !l Celaeno .-·-----1 5 23 54.00 

4 I e T~;:g-et.a ________ 
1 

5 56 50.613 
11 c .illaJa. __________ 

1 
5 58 17.413 

2. Ca111bridg1· ( E11g1a rul) Obsen:atory ( Camb. Obs., p. 25±) with Ji 11e feet equatorial. 

Star'~ Nu. I Star':;; nan1e. SiLI. tirne. I Rema1k8. 

4 
11 

g Cclaeno ---- ----

/ 

e Taygcta _. ____ • _ 

c Maja. ---- ------

h. m. 
5 26 

5 57 

6 00 

s. I 
37.91 

31. 53 

25.54 

A. little doul>tful. 
Very exact. 

Very exact. 

3. Asl1urst. ( 211em. A .. t. Soc. xi., p. 289.) Observer Snow. 

Star's No. f Star's name. Sid. time. 

h. m. .. 
9 Celaeno ·----------- 5 21 42.58 

4 e Taygeta ___________ _ 5 &:> 19.08 
11 'c Maja ______________ _ 5 56 16.58 

4. JVashington observatorzr on Capitol Hill, (Gilliss's obs., p. 104.) Observer Gilliss witk power 47. 

Star's No. Sta.r's name. Mell.Il S. time. 

h. m. .. 
2 b Electra .•.• _____ - ••. 10 22 52. 6 
1 g Celaeno ------ ·----- 10 30 20.2 
4 e Taygeta ------------ 10 39 59.3 

11 c l\Iaja _______ ---- ---· 10 56 42.40 
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5. Philadelphia IIigli School Observatory, (Pllil. Pllil. Soc., pro. l, pp. 229, 230.) 
---- -- --- ------ -------

8ta1"s No. I 8tar's name. :Hean S. time. Observer. 
____ 1 ___ . -- ---·----- ------------

2 

2 

2 
2 

I 

1 
1 

1 

4 

4 

4 
4 

11 

11 

11 

I,, Electra _______________ ! 
I b Electra _______________ \ 

b Electrn .•••• _________ .I 
b Electra·-- .. ----------1 
,q Celaenc> ·-··----------! 
g Celacno --·. ----------1 
g Celaeno --------------: 

g Cclaeno --------------! 
e Taygeta ..... ·--------·/ 
e Taygeta---------·----1 
e Taygeta----·-······-·1 

I I e Ta~geta .... ----------1 

I
' c l\fa'."'·----------------1. 

c MaJ"--·--·-----------
I c MajlL----------------1 

h. 
10 

10 

10 
10 

10 

10 
10 

10 
10 

10 
10 
10 

11 
11 
11 

m. 
32 
32 

32 
32 
39 

39 
3!) 

39 
49 

49 
50 
4!) 

6 

6 
6 

.. 
4.7.3 I \V11lkP,r. 

7.97 Kendall, 

5. 78 Riggs. 

5. 13 ~fason. 

57. 09 Walker. 

57. ~7 I Kend<tll. 

58. 95 i Riggs. 
57.04 ' Mason. i 
58. 9.~ \\"alker. 

59. 52 Kencfall. 
00.36 Higf!:~. 

59. 33 l\In.son. 

34.69 \\Talker. 

35.04 Riggs. 

35. 29 Ma•on. 

-------· ·------ -- ---- ------

G. Boston, rc8idr:nrc qf .illr. Paine, (Pl1il. Pltil. Soc., pro. I, l'P· 229, 2:JO.) 

iot,.r's N 0.1 Star's name. Mean solar time. I 
--· - --·· -- ·------- ··---- --- __ I 

2 b Electra _______ ---·---·· 

1 g Celaeno _ ........ ·---------~ 
4 

I 
e 'l'ayget1< -------------· 

11 c Maj a .•• _ •• _ •.• --- • ---

h. m. 
10 5.3 

11 1 

11 12 
11 28 

.. 
6.90 

45.27 
36.43 
58. !IS 

I 

IP. : aine. 
Do. 

Do. 
]Jo. 

Oh~ervcr. 

197 

The latitude of Groemvich and the latitude and longitude of Cambridge are tho,;e given 
by Dr. Gould in the American Almanac. The latitude and longitude of .A.shurst arc given in 
the Memoirs of the Royal Astronomical Society, vol. xi, p. 287. The latitudes of ,y iu;hi11gto11 
and Philadelphia are those given by Dr. Goukl. Tbe longitude of ·w ashiugtou Ob,.;ervator~- is 
assumed to Le 5lt. Sm. 12s. The longitude of the observatory upon Capitol Bill 10s.25 east of' 
Washington Observatory, (Coast Sun·ey Report for 1851, p. 481.) and the longitude of Phila
delphia from Washington is found by Dr. Gould to be 7m. 33. 64s. east.-(Nantical Almanac, 
p. 4 70 .) The latitude and longitude of Paine's hou;ie were deduced from those ci.' tho Boston 
State· house 011 the authority of v\T alker.-(Phil. Pli. Soc., proc. I, p. 231.) 

Boston State-house - Paine's house= 2G". 7 X. in lat., and Os. 33 E. in long. 
And by Coast Survey Report for 1851, pp. 204, 20<i-

Cambridge Observatory- Boston State-house= 11 2311.89 K., and 48&.52 W. in long. 

And by Dr. Gould-

Latitude Cambridge Observatory= 42° 22' 48 11 .60. 
Longitude Cambridge Observatory- \Yashington = 23m. 41.54s. E. 

Which gives-

Longi tude Paine's house= - 4h. 44m. 14.Gs. 
Latitude Paine's house= 42° 20' 58". 

The following order of computation was then adopted: 
The siderial time of mean noon at Greenwich for September 26, 183!), was found from 

the Tabulre Regiomontanre. The places of the moon for Greenwich sidereal, 31!., 4h., 571., and 
6lt., were obtained from Hansen's lunar tables, and an ephemeris was interpolated for every 
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10m. from 3h. 50m. to 471. 40in., inclusive, and from 5h. 20m. to 6h. I Om., inclusive, which 
cu11 taius the values of-

am, i~m' sin.,, rr, Bin." 7Z sec. Pm HIH.l s - am. 

lt is to be observed that I have adopted the notation-

Sin " - -~1_n. -
. - sin. 111 

11 
tan. 

tan. = --.--
1

,1 sm. 

Tho place of Alcyone io: derived from the following table, which contains for the years 
] 8~:8 to 1842 tho moan right ascension and declination, with tho constants for reduction to' 
.ippareut. place by the aid of the 'l'abulru Rcgiornuutame. The right ascension and declination 
for 1840 were given mo by tho kindness of Dr. B. A. Gould. This table abo contains the 
constants for tho computation of E and F (Coa,;t Survey Report of 1856, p. 195) by the formulm-

E = Aa2 + Bb2 + Cc2 + Dd2 

F= Cc1 + Dd1 

JlINw places ef Alr'!Jrmefor tlte years 1838-18'12, witli tlw constants for reduction to apparent places, and 
fi1r tl1e compvlatiou r:f E and .F. 

Y(..'.aI . .31ea.n ai.; 

rnJB 54 3l 31.04 

IK:.m 5-13037 .81 

HHU 54 2'J 4·1.59 

!!<II 54 26 51.3~ 

18U .)4 2i 5rl. }'; 

~lean !]0 I a b c 
1 

d i a1 _' b1 c1 i d
1 

: c ! d I a b I c d IJ04a : 1 I 
1

1!1 2 2 2 2 2 

-2~ ~ 41,'.oo 1' I. 7258 9.41146 9 8022 1 9.9584 ! l.0642 Y.9W50 8.8578 I. 9.:J667 
1
,4 6492n 1 4.1!19' 5 9363 4.4878' 4 0898 4.2:3641 .8635 

23 3G 29.49 l. 72>o 9.4046 ' 9.8021 
1 
9.9585 I !.0640 9.9l0011 8.8>7l 9 3B!l6 4.6492

11
' 4.41 l8 5.9363 4.4877 4.0~99 4.2365, .8537 

233617.91 11.7259 9.404.i '9.8019 9.9586 l.0639 9.9!070 8.8564 Y.:JG65 4.6492n: {.4ll6: 5.9354 1.4875 4.0900 4.236_7 I ,8638 

23 36 6 .32 l .72>9 9.4044 '9.80l8 4.951:!7 I o<J37 9,9!0811 8.6'i58 9.3664 4.649211 4.4114 :, 5.9365 4.4874 4.0901 4.2368 .8640 

233554.74 1.7259 9.4U4:J ! 9.8Ul6 9958t< l.Oti36 9.910t<n 8.Bb51 9.3663, 4.6492n, 4,411:1j5.9:J66 4.4872 4.0902 4.2370f .8642 

The right ascensions and declinations of the moon 'vcrc computed directly from the 
furmuhe on page 47 of the introduction to the tables of Hansen, without the mm of the tables. 
The remaining computatious arc conducteu by the formuloo in the Coast Survey Heport of 
lbGG, (pp. HI~, JUG,) with a few modifications an<l some auxiliary formulm. Thus-

CuL h' = sin. Pm cot. X 
g = -/? sin. fis 0 sin. 111 

z = y xn sin." (a'm - a, 0
) 

log. a. = !).436500 . 

.Moreover, irn~tead of applying the corrections for precession and nutation to tl1e ordinates 
of tlie stars, these corrcctious are applied with their 8igns reverseu to the co-ordinates of the 
moon. Hence come the formulai-

E = (1 +Ff~ 

l 

x = F 1 "l·n 11 (a.' - "- 0
) cos QI m A ~ • m 'Vvt'.f ._. t'm 

Ym = !1 (sin. /1 (fi' m - /1s0
) + Z) 

x"m= xm-E Ym 
Y"m = Ym + E xm 

The values of A are readily obtained by means of the following table, and tlie value8 

of D. p und D, p from the formula~-
D. p = - cos. p cos. (0 - h'), 
D.>.p = D 0 p Dt l, 

and each equation of condition becomes 

n. pa z + n~ p a;.= :E2 - p = a p, 
ill which a l is the increase of the moon's longitude in seconds of arc, and (J). is the increase of 



 

'l'HE UNITED STATES COAST SURVEY. 199 

the western longitude of the place in seconds of time:. In this first approximation no othc1· 
corrections have been introduced. The longitudes of Cambridge tJ.nd .Ashurst liavc also hccn 
supposed to lie accurate, as well af' the longitudes of Philadclpl1ia and Bost011 from \\T ashing-
ton. The European observations have, therefore, given tho correction of the moon's longitm1t' 
by means of the equation 

6 z = s (7< a p) 
8 (k D,11) 

and this correction applied to the other observations lias giYen 

// p =a p- n. pa z 
s (le' iJ' p) 

(]).- ---
' - i:3 (l.;' Ll,\ p) 

a11 p = o' p - D, p a;., 
and the probable error has been computed from o' p and o" p l1y processes which have been 
otherwise given. 

Table ef the ralues ef t:.11 carm~panding ta tliasP ef 1 
l+A l, ___ .o ____ ._1 _____ .2 __ i __ .3 __ , __ .4 __ . ___ .5 __ 

.o ' 7 

-~---1--·---

: : 
4 i' 

5 

6 i 

~~ II 

12 

13 I 14 
15 

16 
17 

lB 
19 

20 

21 

22 
23 
24 

25 

25 
27 

28 
29 
a:! 

31 
32 
33 
34 

35 

0 00 

LO 26 

14 45 

18 3 

20 5l 

2.J 20 

25 33 
27 36 

29 30 

a1 17 
32 5e 

34 3.> 
:J6 

37 36 

39 2 
40 2S 
41 44 

43 1 

44 16 

4.5 29 

46 40 

47 49 
48 57 

50 3 

51 7 

52 11 
53 13 
54 13 
55 13 
56 11 

57 9 

58 6 
511 2 

59 57 
60 51 
61 44 

18 
10 57 

15 6 

18 21 

21 7 

23 34 

25 46 
27 48 

29 41 

31 27 

3.1 8 

34 44 

36 17 

37 45 

39 JO 

40 33 

41 5£ 
43 9 

44 24 
45 36 

46 47 
47 56 
49 4 
50 9 

51 13 

52 17 
53 19 
54 19 
55 19 
56 17 

57 15 

58 12 
59 B 

60 2 
60 56 
61 49 

4 40 

JI 26 
15 28 

18 39 

21 2'2 

2:J 4B 

'25 58 

28 0 

2l 52 

31 37 
33 lB 

34 54 
36 25 

37 M 

39 19 

40 41 

42 0 
43 16 
44 31 

45 43 

46 54 
48 3 

49 lU 

50 16 

51 20 

52 23 

53 25 
54 25 

55 25 

56 23 
·57 20 

513 17 
59 13 
60 t! 
61 

61 54 

5 43 

11 54 

15 48 

18 56 

21 38 

2! 01 

26 11 

28 11 
30 3 

31 48 

aa 21 
35 3 

36 3t 
38 

39 27 

4ll 49 

42 7 
43 24 

44 39 
45 51 

47 

46 9 
49 17 

50 22 

51 26 

52 30 

53 31 
54 31 
55 30 
.56 28 

57 26 

58 23 

59 19 

60 13 
61 
62 0 

6 :J6 
12 21 

16 ~ 

18 13 

21 53 

24 15 
26 ;).J 

28 !Z3 

30 13 

31 58 

3J 37 

35 13 

36 43 

38 11 

39 3G 

40 57 

42 15 
43 :n 
44 46 

45 58 

47 8 

48 16 
49 23 

.'\O 29 

51 33 

52 :J6 

f>3 27 

51 37 

55 36 
56 34 

57c 31 

58 28 
59 24 
60 JY 

61 12 
62 5 

7 2-i 

12 46 

16 29 

19 30 

22 

24 28 
2G 36 

!28 3'1 

30 24 

3i! 8 

33 47 
35 2~ 

36 52 

3R 20 

39 44 

41 5 
12 23 

43 39 

44 53 

46 

47 15 

48 23 

49 30 

00 3.'i 

51 39 

w 42 

53 43 

54 43 

55 42 

56 40 
[J7 37 

.58 34 

59 30 

60 24 

61 17 

62 10 

l::l J2 

16 49 

19 47 

~2 23 

2-t 41 

26 48 

28 45 

ao 35 

32 18 

33 59 

33 31 

37 

38 28 

39 52 

41 13 
42 31 

43 46 

45 0 

46 12 
47 22 

48 30 
49 37 

50 41 

51 45 

52 48 

53 49 

54 49 

55 411 

55 46 

57 43 
58 40 

59 35 

60 29 

61 23 

62 15 

8 44 

13 36 
17 8 

20 3 
2~ 3i 

21 54 

27 

28 f.1/ 

30 45 

32 28 

34 

35 40 

37 JO 

38 37 

40 

41 21 

42 38 

43 5·:1 

45 

46 19 
47 29 

48 3'; 

49 43 

50 48 
51 52 

52 54 

53 55 

54 55 
55 54 

56 52 

57 49 
58 45 
.'>9 41 

60 35 

61 28 

62 22 

.8 

20 

14 0 

17 27 

20 19 

25 
27 JQ 

29 8 

30 50 

3-2 &3 

31 16 

35 50 

3i 18 

::18 45 

40 9 

41 28 
42 46 

44 1 

45 15 

46 26 
47 35 

48 43 

49 50 

50 "4 

51 56 

53 

5l 

55 

55 59 

56 57 
57 54 

58 51 
59 46 

60 40 

6l 33 

62 28 

.9 

9 .5-1 

14 2:l 

1"; 45 

2Q 3.') 

23 G 
2~) 20 

27 24 

29 19 

31 6 

3~ 48 

3-! 25 

3.S 5~ 

37 27 

38 M 

40 17 

4l :J6 

4~ ~)3 

44 9 

45 2l 
415 :i:J 

47 42 

48 w 
49 56 

51 I 
52 5 

53 7 

54 7 

55 

55 5 

!j7 3 

58 0 

58 56 

!l9 52 

60 4o 
61 39 
6:l 34 
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1 
Taite qf tlte valu£•S' qf !:la corresponding to those '?f T 

l-7AI .o I .1 .2 .3 .4 .5 .6 .7 .8 

--------1-----·-----I _____ ----------------1-----1-----

() 

I 

2 

3 

• I 

5 

6 

8 

9 

JU 

Jl 

12 
13 

14 

15 

16 

Ii I 

18 

19 
20 

21 

2:! 

23 

24 

!l5 

25 

29 

30 
31 

u co 
II ZJ 

lfi 

HJ 49 

!!:~ 47 

2;') 28 

27 ;,3 

30 

32 12 
34 

36 0 

37 43 

il9 2.) 

41 2 

42 36 

H 

4:J 34 

46 58 

4; 19 

49 3!J 

50 51 

52 12 

[>3 2f> 

54 37 

55 48 

56 57 

58 5 

59 11 

60 16 

61 20 

62 23 

63 24 

64 2J 

6j 25 

66 23 

67 23 

3 36 
11 ..,, 

16 3D 

20 il 
23 4 

2.) 43 

28 

30 20 

3:J 24 

34 20 

36 11 
38 5.J 

39 :JS 
41 11 

42 45 

44 16 

45 43 

47 6 

48 27 

49 47 

51 5 

52 19 

53 32 

54 44 

55 ~ 

[>7 4 

.58 12 

59 18 

60 23 

61 26 

6:! 29 

6;J 30 

64 31 
60 31 

66 31 
67 31 

6 

rn 29 

16 53 

20 21 

23 21 

25 58 

28 21 

30 33 

32 3.5 
34 Jl 

:l6 ::!l 

38 [j 

39 44 

41 21 

4~ 54 

44 24 

45 51 

47 14 

48 3.5 
49 55 

51 12 

b2 26 

5;J 39 

54 51 
5;) 2 

57 11 

58 JR 

5D 24 

60 29 

61 33 

63 3fi 

64 37 

6.) 37 

66 37 

67 :n 

15 

12 .:i9 

17 16 

20 ·11 

23 33 

2fi 13 

28 34 

:JO 45 

:J2 47 

.14 43 

36 32 

38 l.J 

~9 54 

41 30 

43 3 

44 33 

46 
47 22 

48 43 
50 2 

.51 20 

.52 34 

53 46 

54 58 

56 

57 17 

58 25 

59 31 

60 36 

61 39 

6:2 41 

63 42 

61 43 

6.5 43 

66 43 

67 43 

7 12 

13 28 

17 38 

21 

23 54 

26 27 
28 48 

30 58 

3'2 59 

34 54 

36 42 
38 2f> 
40 4 
41 40 

43 13 

44 42 

46 8 

47 30 

48 51 

50 JO 

5l 27 

52 41 

53 M 

55 5 

56 16 

57 24 

58 32 

59 37 

60 H 

61 45 

62 41 

63 48 

64 49 

65 49 

66 49 

67 49 

8 3 

13 57 

18 0 
21 18 

24 10 

26 42 

29 
31 lU 

:J3 JO 

35 

36 53 

38 35 

10 13 

41 49 

43 22 
44 50 

46 16 

17 39 

48 59 

50 18 

51 35 

m 1e 
M 
55 13 

56 2.1 

57 31 

.58 38 

59 44 

60 46 

61 52 

62 54 

-03 55 

64 55 
65 55 

66 55 

67 5._'i 

B 49 

14 24 

18 21 

21 :n 
24 26 

26 56 

29 15 

31 23 

33 22 

35 16 

37 3 

38 45 

10 33 

41 59 

43 31 
44 59 

46 il5 

47 47 

49 07 

50 26 

51 42 

52 56 

54 8 

55 20 

56 29 

57 38 

58 43 

5tl 50 

60 55 

61 58 

63 0 

64 I 

65 

66 
67 

68 

PLEIADES' OCCOLTATION'S OB' SEPTEMBER 26, 1839. 

32 

14 51 

18 42 
21 55 

24 42 
27 ll 

29 28 
3! 35 

3;1 34 

35 27 

37 14 

38 55 

40 33 

42 8 

43 40 

45 8 

46 33 

17 55 

49 15 

50 34 

51 50 

53 3 

54 15 

55 27 

;,;; 36 

57 45 

5'3 52 

59 57 

61 

62 4 

63 6 
64 

65 7 

65 7 

67 

68 

10 11 

15 17 

HI 3 

22 12 

24 58 

27 25 

29 41 

31 48 

33 46 

35 38 

37 24 

39 li 

40 42 

42 rn 
43 49 

45 16 

46 41 

48 3 

49 !l:l 

50 41 

51 57 

53 JO 

54 22 

55 34 

56 43 

57 51 

58 5S 

60 3 

61 

62 11 

G3 12 

64 13 

65 13 

66 J:l 

67 l:l 

68 13 

.9 

10 49 

15 42 

19 23 

22 30 ! 

25 13 

27 39 

29 54 

32 

33 5i 

35 49 

'37 25 

39 15 
40 52 

42 27 

43 58 

45 52 

46 50 

48 13 

49 31 

50 49 

52 5 

53 18 
54 30 

55 41 

56 50 

57 58 

59 
60 10 

61 14 

62 Ii 

63 18 

64 19 

65 19 

66 19 

67 19 

68 19 

Comptttation ef moon's plarcfor 3lt., 41i., 5lt., and 6lt., Greenwich. sidereal time, from Hansen's lunar tables; 
mean time ef sidereal noon from the Tabulm llegiomontanm. 

Sl'pte1nber 26, table VI ..................................................... . 

Nutation, tal>le I ..................... ••••,•••••• ........................ , ... . 

Mi ............................................................................. . 

M' + l + d i= -lh. 19m. 44s.842, tal>le VII ................................ . 

M~an tim~ ............................... ,, ................................. . 

3h sidereal ti1ne. •••• •••••. ,, ..... •••, ,. , ••• , ... •••, •• ,,, ••• ,, •••••• ,,., ,,,. 

!lean time of 3k. RidcreaJ time ....... , ........................................ . 

Fraction o-f day ......................................................... , ...... . 

Fraetion of 11 day for lit.. sidereal thne .......................................... . 

k. 
12 20 33 379 

0.!!63 

-12 20 3.J.642 

11 311 26.:J.58 
13.-065 

11 39 39.423 
2 59 30.511 

-14 39 9.9:14 

D.6105.116 

0.0415.Xl'J 
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Computation ef the fundamental arguments . 

g. Arg. 1. 2. 

.... · ..... 1 .. ·-5_. ___ 6_. -
[)ar +fraction of day ............................. , 269,610.".'i:JlG • ........... j ........... . 

1839 .......................................... ·····-'. 21.7415;±'):,! 

10 periods: ; -27.J. 54t>J i:.n 
70.[>3] 31.066 I 

M.:Jl6 6.67:J I 
59. lf/6 ' 65.070 

48. 71:1 

Periods lo·~~-~~~~-~t~~·::: :: :: :: :: :::: :~ :: : ::: ::: : : : L ................ . -72 i ........... , 

7~ .781 I 
84.946 I 

-11·1 -144 

15. 721 l 
i .......... . 

1~7.203 

6~.06l 

-!H 
4.5.2()4 Argument for 3Ji.. • ••••••••• , , , •• , ........ , , • , , .... , . ~ 

;~:: :: :: :::: :::::::::::::::::: :: ·:::::I! 
M ................................... . 

15. 806;;;,37 

L:,_8481066 

15,889659.3 

l''· 931212+ 

52.847 3l.i3S ! 

I 
I 

37.173 I 113.78.:"i 

I 
I 
·-~~~~~~---cc~ 

__ 9_. __ ··--l~:- ---~;~ - __ 1_2_. -- ___ ]_3_. -- ___ 1_1_. --l~ Arg. 7. s. 

8.09Q i I 

IB:l'J ... ,. • • ., ... •' •••• •· .... • .... . 

10- periods ......................... . 

Deduct ••••••••• ,,,, ••••••.••••••. 

29 9X1 l 12 RO:l :, 

3G.19Q I 20.657 ! 0.53(i i 

............ ) ·········· i··········· I 
I . . 

:JB.~841 50.59:l I l3.3;J9 . Argument .......................... . 

34 .004 

4;2.042. ; 

-72 

4.046 : 

30.440 

10,:!:28 

40.G6B 

20. 

1:1.:isu 
3:2.447 

-41:': 

27 .S.:.7 

21. 

1 .411 

0.180 

1.591 

:H.i=!4;j I l-0,147 

32 119 i 3.40Y 

-48. l .......... . 
! 

18 961 I 
n. Arg. 16. 17. 18. 18. 

_____________ ! _____ ----- ---------- ----- -----1----------l----
ls:J9 II 18.1:53 X.%6 25.906 ( b.916 31 .~3:; 28.2-!2 I 
~e:::~~.:::::.:.::::::::::::::::::j ...... ~:~~'.. _:.so~ _:~·l® J ...... ~:~~~-! _:t:m f _:~9111 

' 
Argument .................. ······I 2'2.614 :JJ.8.'>5 IS.ml I, 13.;>:Jt< 28.56c> \ 5.l6o I 

I ! I 

21.892 

J:]JJ67 

-24 

3e.e4: 
37. 12·' 

-4D 

:l.i78 

Jb.:184 

.::.~:.::~:::: ...• ~-· :~:r~·.~ r ·~~--.~~.:::·~ ... -.~~·' : ... , ,--~~--1~~~3~7:~.-.-··-----3-·.-·.-,--
10 periods........................ 21.6521 0,97 15.W na:rofyear............ 009.6, 270 i 270 270 

Deduct .................................. , ••• ,. ! ·••••• •.. .•. -20 Deduct •••••••• ••. ••• ·~········I······ ..... · l· .......... . 
35.717! 1.01 2.09 .Argumentfor3h....... 3788.61 3070 I 70812 I Argun1ent •.••••••••••••..••••••• 

-====7""=======·=-·=-==-=~~~=~=-=·=- --=-=---=-==---=:-=====----==-~-:::.__:_:_:_:_:_.:.==::_____,---=-:._=:_-_=--=-----

-~-i 1' 

I 
Arg. 3'.!. 33. 34. 35. 36. 37. 

--------1----------
1839 ................. I 2'2.:165382 15.303148 199 .2909 I 113.887 

38. 

I 
2.8681 i 158.4lj I 1.;J•U4~ '. 

269.61 I i 269.610{i I 269.GIOJ 

39. 

0,09!)£} 

269.UI0.5 Day of year ........ ! !169.61053'1 269.6105:}2 269 610fi i 269.611 

~:~::~:.::d~~~~~::::i -~6.307~~ -lll5.775:~ ... ~~~~~~ [::::::·.::::::: -346.6~-0 ! -~i8, i';ffJ -261.5t43 ! -208.Z.254 

.......... 1 ........... . 

Argument 3h. ••• u •••• 5.668999 19.13887L 103.641::31 383.498 

411......... 5.7W5.5i1 lY.18-0424 J03.68:?t j 383.540 

5h......... 5. 75,I0.5 19 2'11977 103.i:!·W 383.581 

-6h......... 5.7936.'>8 19.263530 103."i6fi.) 383.623 

81.40-fi : 5.8:::?9.> 

81.44t:! ! 5. 871 [ 

81.4...S~ 5.9126 I 

8l.33l 5.95!2 ; 

l0.8H4;-> i 1.4810 

10.9:{;)!1 ! l . .'"i22fi 

10.~~1 I 1.5641 

11.0190 I 1.6057 

98872 

40. 

2.956.Z 

$\}_()10.) 

-~68.7~21.J 

3.7&18 

3.l"r..t 
3.&l69 

3.9085 

-;o=~~======~~c=============---------====---:-::=:==_-_----===- ======~=~==-=···====-=-=-===---"'-~~========~====~~== 

--------!--A-rg_._4_1_. _) 42. 43. «. I ~5. 
18.>9..... .••• ........ 1.19181 0.76051 5.0-2!8 l.>.60[h; I 3.299• 

Day of year.......... 269.6105 \ 269.610a I ~69.6105 269.610."> 2fi9.610'1 

~:::::;::~~-~~:::::: .~~~:~'.~~.1-~~~~:~~~'. .. ~~~:~~~~ .~~~:~~:·.1-269,6406 
Argument:lh. •••.••. 14.5853 ! 1.19-29 I 2,3482 21.8465 [ 

41>. .••• .... 14 6269 I l,2345 I 2.3898 i 21.f'"R' :I ' I , 
5~ •.••• ··-· 14.6684 I 1.2760 I 2.4313 I 21,9296 : 

61.. ........ 14. 7100 i l.3li6 /' 2 4<'lO : 21.97121 

I f 

26 

3.2696 

3.31121 
3 3,')27 . 

3.:l!J4:1 I 

46. 

7 .52i.I 

269.611 

-273.217 

:l.914 

3.9.'oG 

3.907 

4.039 

47. 

24 12 

269.61 

~281.77 

8.96 

9.00 

9.U-1 

9.0t' 

~w , I ·:,, ' ~" ' 
269 6 i 269.fl ~69.ti 

•oO•OOooooo i~::::~:::~~ofooOOoOOOOH 
2!lY 0 ' 59; .·I I ::lt<I 8 

299.0 ! .Ml"i .4 I 3f~f.~ 

' 29!1.1 I .Mii. ,J i 33:.J.!J 

2'J9. l I .sD• .:i I 303,9 

I 
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Cvmp11tation ef illl·fundarnentul argument .. -Continucd, 

Table. 

TX .................. •••••••..•••.. / 

x ................................. ; 
xr ................................ 1 

15.50. 

.07 

I 87 

.2.5 

15.i5. 

.08 

~.01 

.28 

]6, 

.09 

2.13 

.30 
1-----1-----i·----

sum ........................ i 
i 

xxxrx .......................... ! 
XL ...............•.•..••••....... [ 

XL! ............................. i 
XLU ............................ . 

Sum .........••.••• - •.•..•.. 

2.19 

1089 

12:J 
.:E74 

9 

4495 

2.37 

Sum of tables XXXIX-::XLII . ......................... .. 

g .................................... .. 

Sum of tables Xll-XXXVJII ......................... . 

XLIH ......... •••••••••• ......... . 
XLIV ............................. . 
.XLV ............................. .. 
XLVI. ............................ . 
:XLVII ........................... .. 

XLVllI. .......................... . 

XL!X ........................... .. 
L ............................... .. 
LI ............................... .. 
LI! ............................... . 

LIU ............................. . 

LIV .............................. . 

r.v ............................... . 
LVL ............................. . 
LVII .............................. . 
LVIII. ....................... •••••· 
LIX ........................... . 

LX ................................ . 

r.xr. ............................. .. 

z ..... 

:2.52 

4495 

15.8065537 
21064 

.1897:J90 

94850:1 

!279006 

3781 

6017 

48577 

27177 

46685 

3429 

31105 

25084 
7618 

6052 

4880 
6734 

78 

311 

73 

299 

16.1434797 

I 
______ T_a_b_•e_. _____ --1-5._50_. ___ rn_._75_._1 __ 16_. _ 

Sum X39'.7 ... u••••••••••••••••••i 87 94 i 

X !II ............. ,. ............... i 1412 12-W 

100 
1167 

IOB6 
XU ............................... ! 1747 1607 1· 

~f:; ::::::: :::: :::::~::::::.! ~ ~ ~~ 
XVIII ............................ 1 4031 3958 3878 
XIX .............................. 

1 
1424 1414 1405 

gL :~~~~; ~~~~~:~: ~-: ~ ;~~ :~:~~J :~E :m :I~ 
~~~::::::::::::::::::::::::·::::! !: ~~ ~~ 
XX VI ........................... · 1 500 497 493 
XXV II....................... •• ~50 590 626 

1 xxvnr ............ .............. 65 57 56 
XXIX ................ ............ 760 
XXX. .......... .................. 60 

XXXI ............... ........... 10 
XXX!I ............. , .. .. .. • •• • • ~JO 

XXXIII .................... •••••· 51 
XXXIV .... ........ ........ ..... 253 

xxxv ............. .............. 72 

:xxxvr ........ ...... ............ 172 

xxxv1r .•.••.• ...... ...... ...... 114 
XXXY!!I ...... ...... ............ 31 

758 

51 

15 
304 

47 

260 

69 

181 

114 

39 

1--------1 
Sun1 ..•• ..................... ! 21816 

4h. 

4495 

15.8481066 

20968 

.1897979 

947785 

27!1017 
3783 

~997 

48263 

26627 

46628 

= 
31088 

24985 

7421 

6900 
4;90 
6709 

78 

'311 

73 

299 

16.1848803 

5~. 

4495 

15.8896595 

20874 
.1898506 

9469'15 
279W7 

3784 
5977 

47947 

26079 

46570 

3637 
31070 

24878 

72!5 
6848 
4700 

6684 

78 

3ll 

73 

298 

16.2262581 

21197 

6h. 

4495 

15.9312124 

20781 

.1898968 

9459-:a:! 
279038 

3786 

5957 

47631 

51S532 
46510 

3742 

31052 

24761 

70'29 

6797 

4611 

6658 
79 

3!1 

73 

298 

16.2676155 

756 

44 
15 

5298 
43 

267 

67 

189 

114 
47 

20630 
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TaZles of true longitude. 

w. II· Arg.51. 3/i,. 4h. 5h. 6h. 

I ------
I 13.24578 12.10670 165.3 1839 ........ , 

269 days .... I 44.21248 29.007132 ~um.6 

.6l05316 .... 1 .10035 6802 -365.2 

For3h ...... 5• .55861 42.14254 69.7 

4" ...... i [{i .56544 42.14717 69.7 

Table I\' log ..•••• I 4.16314 I 4.163()5 
I I Lo~ excess of Z .• ,. ': 9.54l54 9.68845 

" I 3. 70408 I 3.8<:il50 ..,Um•••••••••••·· 
Numl1er for log .••.. 

1 
50fl6 7W4 

Table V ............ [ 14.00642 14.5~A74 

4.16289 4.16279 

9 . .Ji309 9.37140 

3.7J.~98 3.[.4019 

- 5445 - 34fi9 

15.:3H14'2 l."dmMO 

54 ...... ~ 57 .5?227 42.15180 69.8 
tjh ...... I 57 .57910 42 15643 69.8 

f .................. ) 14. 05708 14.659irli 

w •••••••••••••••••• 51.55861 5"; .56544 

~_j:~::::::::·:::::i 
42.14254 42.14717 

71.61569 72.2il52l 

15.26197 l5.86:l71 

5i" _5-;·~27 57 .S7910 

4:J.15UW 4':.l. l:)U4J 

7~.834:!4 7J.44-.181 

f+ rr .............. 56.1996~ 56.80695 57 .41377 58.0:...~H t 

Table Vl ..... .... 6688 6007 7049 7234 

Vil ......... 623.91 

VIII ........ 2~.l f 69G.5 696.5 696.5 

IX .......... 43_5j 
I -8:l2.5 - 809.2 Protluct8 .... ·••0• 1 

J,ong .••••••.••••• ,. 56.2551:1 56.87449 

- ~86.1 - 762.4 

57 .48:.~:1() 58.091,1:1,2 

i. .................. 560 15' 54't .50 5()0 5:1' 28· 1 .16 5-;c ~gr OU 11 , IU ;}~3 o; 3W',5J 

Cornputatimi ef latitude. 

1. i 2. 3. I 4. I 5. 6. 7. I 8. 9. 10. 11. 

1-839-.-.. -.-.-.. -.-.-.. -.-.-.-.-.-.. -.-•• -.---.. -.·i·--6-7 ___ 4=-~-i ~ 431: 34.003 --::-1 56.75 -:::-:;-1--::-,:----::-~--10.:;3 
10 periods.................... 57.713: al.I(){) I 33.415 0.058

1 

37.72 13.ll 42.25

1 

l6 70 31 80 2.'\ 77 11.00 

-7'J I -72 , -60 -30 
1 

-40 -:36 

53.271 ! 15.531 I GB.378 11.466 i 34.47 [ 4\.03 42.89 ! 14.21 ' ~2.19 9.68 21.53 

=========~c~-;=-1-2=. ~T"'~l=;.==;-o==l=4.==1 l;,: i !£. : l~. I 
---,-,-1-1 

~~;i~·d·.·:::::::.:::::::::::: ~~:~ ::: ~::II ~::' ~--:~ 2~:: Ii 
-30 -30 I -24 -24 

12.:13 1.01 18.93 I 10.35 I 8.76 ! 0.2
1 

========'--=~======C-=====c~====c~~·-~ 

19. 00. 

18.!!I .......................... 12.9949-2 I 161.080 
! 

2.9410 I 26.824 ! 0.579 

Day ..... .................... 269 610;;3 269.611 269.6105 : 269.6ll ;itl9.61l 

-258.24621 -376.40J -267 .5791 -279.056 -26·l.42.5 

For3!. ........................ 24.35924 54.2881 4.97:!4 17.379 5.565 
4h. ........................ 24.400i9 54.330 I 5.0140 

I 
17 .421 5.607 

51. ........................ :M.44235 54.371 5.0555 17 .462 !:i.648 
6h ................ ....... '24 .48390 54_413 5.o<J71 I li.504 5.690 

I 

' 

18, Obliquity of the ecliptic. 

i 
7.8 

2.8 ~:::::::-.:-.:::::::·::::::; 
23 27 00.66 

- .3.'i 

Table IV .................. ; Ji:".1.2'2 

I.OB 

10.6 Obliquity = t. . . . . .. .. . .. ! 23 27 45.31 

:Jfi, 27. 28. 

=-----
2.422 i 13.416 68a.O 31. l 7 .o 

269 .6ll I 269.611 
' 

269.6 269.6: 26Y.6 

-253.254 I -247,87::! -287.8 -2ii0.5 

18, 'i7~' :l.;.155 9.52.6 12.9 16. l 

18.821 I 3.i.197 95'1.6 12.Y 16. l 
18,862 35.238 Y5:L7 13 0 16.~ 

18.904 I 35,280 \J.5:l. i 13.0 ]())2 
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Table. 15.50 

VII. •.... .............. 20.6fi 

Vfll. ................... 23.27 

IX. ·········· ········· B.28 

x ····· ················ 12 {it 

XL ·············· ...... 4.12 

XII. .•. ................ 3.06 

xm . .................. 1 96 

xrv. ............ ...... .56 I 

xv ...... ............... 2.12 

XVI. ·················· 1.63 

xvrr .... ............... .Gi 

xnrr ......... ...... .37 

REPORT OF THE SUPERINTENDENT OF 

15. 75 

20.38 

23.0i! 

R.93 

12.86 

4.30 

2.ll3 

2.12 

.46 

2.20 

l.6l 

. 7l 

.34 

Computation '!f latitude-Confomed. 

16. 

19. 77 

2:!.71 

g .• "");) 

13 12 

4.49 
2.BO 

2.29 

,37 

2.27 

1.59 

.72 

.31 

Tab1~. 

Prieceding irwquality ••.•••••. 

Table XXV 1 

~~v;: .":.'.'.·.::::::: :::· \ 
XXVII ............... , 

xxvnr. ............. 
1 

XXIX ............... . 

~~~·;:::.-.-.-~::::::::· 11 

XXXII .............. . 

XXXIJI. ........... . 

XXXIV ............... J 

xxxv ................ ! 

3h. 

83.54 

12 40. 73 

31.54 

49.28 

6.67 

17 ,58 

12 95 

42.09 

40.15 

• 7:1 

.08 

2.48 

4h. 

s.:_~.57 

12 44.48 

31.60 

49 7-0 

6. ~3 

I 

17 ,79 

13. 16 

42.0-0 

40.15 

I 
. 72 

.08 

2.42 

XlX. ·················· .12 .14 .16 
.94 

1------1------
xx .. .................. .88 .91 

xxr. .... ·············· 1.30 1.31 I .33 

XXH. .•. . .•••••.• •• •. .• .90 .9-2 .93 i 

XXHI. •• • •• • •• • •• • •. .. .25 .22 .20 I 
XXIY.................. .17 

1 
.13 i .10 I 

---;---l---1 
Sum. •••• ••.• ...... 83.13 , 83,49 I 83.65 [ 

Tahle- 15 . .'>O J 15. 75 16. 

I 
! 

I ' 

Sum ..................... , 

Table XXX\'la ...... ........ ! 
.s.'l lat .•••••••••••••••••••••• 

Table XXXVI!a ..... , ..... .. 

La.1.~h ................... .. 

Tab1e X ofloug. log ••• , •• , •• ,. 

:Sum of ineq. of lat.. , • , •••.•.. 

Product •.•••• •••••• •. •••• ••.. 

Computation qf parallax. 

Table. 

17 27.82 

4 39 28.53 

4 56 56.35 

22.23 

4 57 ls.se 

9.90008,. 

3 .020-29 

2.9':!037 
ni 

3!.. 

l7 3-2.52 
I 

4 40 29.60 

I 

4 58 02.12 

22.48 

4 58 24 • .'ill I 
9.88584,. 

3.0'222:i 

2.90807,. I 

4h. 

5h. 

! 
6h. 

-----1-----

I 
0 I 

83.60 83.63 

12 48.2-2 12 51. 95 

31.66 31. 72 

50.12 50,53 

6.99 7.16 
18 01 18.22 

13.28 13.60 

41. 91 41.82 

40.15 40.15 

.72 • 72 

.08 .08 

2.36 2.29 

17 37.21 17 41.88 

4 41 28.GI 4 42 25.58 

4 59 05.82 5 00 07.46 

22.72 21.!16 
4 !j9 28,!)4 5 00 30.42 

9,87130,. 9.85610n 

3.02415 3.02607 

2.89545n 2.88217,. 

""· 6k. 

I. .......... · ........... -=-i-=-i-=-r-P_re_c_e_d_in_g_1_.n_e_q_u_a1-i1-ie-s-.-.-.. -.-.-.. -. j 
.1------

II ...... ,. ••• • • .. ... • .. • 20 I 24 I 30 Table XV ... , ... , ........ , •. 
3.420 

37 .939 

25 ms 
1.029 

46 

!ti. .... .. .... .... ...... 75 I, 76 76 XVI. ................. . 

IV..................... .165 .176 .187 X\'ll ................ .. 

V .............. ., ...... l.218 1.216 1.216 XVIII. ... , .......... . 

VI. ................... . 90 i .104 .ll6 XI::\.. .................. , .8f6 

l.09i I 1.127 1.157 

;! I 6: 6~ 
.!~: I .!~~ I ~: i 

I I I 
11 I 13 I 1.5 ! . ' ----1---·----; 

Sum. ........ ...... 3.4i4 
1 

3.434 3 .421 ' 

VII ... , ............... . 

VIII ................. . 
IX .................... . 

x ..................... . 
XI. ................... . 

XII ................... . 

XIII, ••.•.••••.••••••• 

XIV .................. . 

xx .................... , 58 56.52 

Sum ..................... ·~·· 60 05.09 

Table XXI. •••••••••••• ...... ! 05.10 

rr ............................ 1 60 l0.19 

I 

3.426 3,424 3.422 
.'fi.6.')6 ::n .373 37 .089 

24. 790 24,342 2J.894 

1.029 l.tl29 1.029 

51 57 64 

.8.58 .829 .801 

56 56.05 58 55 • .56 56 5..~.06 

------ ------
60W.B5 60 02.61 60 01.36 

05.03 04.96 04.SlJ 

60 08.88 60 07 .57 60 06.25 



 

THE lmITED STATES COAST SURYEY. 

Computation ef riglit ascension and declination. 

3k. 4h. Sh. 

-·------·---- ----- --·----~---·------

Sin. l .••••. ................... 

Coa. l ......• .........•.•.... 

1'a11. l .. .•••.••...•••..•.•... 

Sin. c •••••• ..........•...... 
Sc-c. e .. .••••.....•• , ••••.•... 

Tan.1: ............. ···•·· ·••··· 
E'in. e ........................ . 
Tan. 11 1

• ··•••••••••••••••••••· 

Tan. tl + w) . .•..•. ••••• •... 

t:os. 0 ......•.....•••....... 
Cot. 6 ....................... . 
Sin.(•'+ b) ............... .. 
Tan. I•'+ b) ..•••••.•••••••.. 
Sin. (1 ............ .......... .. 
Tan.</; ...................... . 

9.919!l-230 

9. 7445672 

.175.1."'"i.'i~ 

9.6000469 

.0314790 

9.6~75259 

9.:JH6141 

9,5fi74489 

.2128348 

9.98911~1 

.6445010 

9.62-27198 

9.6647485 

9.6118349 

9.0093626 

I 

Tf'················"·········· 
11' + ....................... .. 
1+ w • ...................... 

19 50 49.65 

21 48 08.23 

58 30 3~.61 

""······ .................... . 5 50 03.09 

a 
JU'•••••••••••••••••••••••••· 52 40 29.52 

fl 
1n·•·• ••••••••••••• •••••••••· 

24 08 55.07 

Cat.h1 ........................ . 

D,,cl. •••••• ................. . 

Co&. 6 ·••••• •••••••••••• •••••· 

"''···· .......................... . 

Gr. £id. I am pm 
time. I 

I 
--1 

,.·;;·I . I JI . J " ro 12 33. rn 24 17 07 .26 

4 00 li:l I~ 58.W 24 18 44.85 

4 JO ii3 ~5 2:l.45 24 20 22.15 

4 20 ii3 31 48. 75 24 21 59.17 

4 30 5:J 38 14.16 24 23 35.00 

4 40 53 44 39.69 24 25 12.36 

5 20 54 10 22.95 24 31 35.32 

:; 30 54 16 49.05 24 33 10.35 

:; 40 54 23 15.26 24 34 45.09 

s ro 54 29 41.59 24 36 19.55 

6 00 

I 
54 36 08.03 24 37 53.73 

6 JO 54 42 3-1.58 ~4 39 27 .63 

-------· 

0.60247 

9.785()() 

9.998:38 

14" 011 .4 

8in'1 11 

3.557377 
3.557351 

3.5573'24 
3.557298 

~.557272 

:l.557246 

3.557140 

3.557113 

3.557087 

3.557060 

3.557034 

3.557007 

9 .9Q2tl721 

9.7375iOJ 

.1854017 

9.60()046Ll 

.0374790 

9.6:n525Y 

9.3:J7t5li2 

9.5t649BO 
.2:l:i8807 

9 .9>';l4688 

.6518510 

9.6251253 

9.66i'6il0 I 

9.6145941 

9 fi052E8~ 

19 58 33 36 

24 56 57 .95 
59 05 46.58 

5 46 45.30 

53 18 58.26 

24 18 44.85 

0.60931 

9. 784';0 

9.99837 

9.92.'i9488 

9. 7304145 

. ]9.15344 

9 .600()469 

,03';'4790 

Y.6:li'5259 

9.3304614 
9,56:14747 

.2330134 

9.9898183 

.6.)9356~ 

9.627466E 
9.6iQ!)g:J7 

9.617'2.F:il 

9.0009841 

20 06 08.49 

25 05 31 .03 

59 40 55.55 
5 43 21.46 

53 57 31.09 

24 28 24.41 

0.61630 

9.78440 

9.99!!36 

13~ 36' ,0 

I 
Sin 1' 

ll •ec. fJ mi s. 

I 

I 
. J 

3.597616 57 30 
3.597683 60 

3.597749 I 62 30 

a.597815 65 

3.597882 
! 

67 30 

3.597949 I 70 

3.598208 
I 

80 

3.598273 
I 

82 30 
3,598338 I 85 

I 
3.598403 I 87 30 

3.598467 
! 

90 ! 
3,598::i3:J I 9-J 30 

I 

6h. 

U. 928H!J4G 

9. 72:l0939 

. 20."•7607 

9.6•00J69 

.0J1.r;9u 

Y.6:H.5·J59 

9.3-2:Jl40E 

9.5663~U;_i 

. 2-132397 

9.99016:lfi 

.6G7tr2:28 

9.6297455 

Y.6733043 

9.111990!-H 

8.99644<ll 

I of 

20 13 3;).05 

25 14 05.47 

6U 15 59.67 

5 3U 51 6·1 

54 3fi 08.03 

24 37 53. ';3 

i 
i 

i 

! 

o.sn46 

9. 78110 

9.99B34 

S-am 

, 
" 4 17 Sl6.81 

6 41 Ol.74 

9 04 :.ti.:->5 

11 28 ll.25 
j3 51 45.84 

16 15 20.31 

25 49 3• .05 

28 13 10.95 

30 36 44.74 

33 00 18.41 

:i;; 2.1 51.97 

37 47 25.42 

205 



 

206 

a• 

b• 

c• 

d, 

. 

For lSJ!J.O 

51 28 51.38 

23 36 06.3~ 

l.i2.JS 
9A0-15 

9 .BOQO 

9.!1485 

1.0640 

9.9106n 

8.8570 

9.3666 

4.6492n 

4.4!18 

5.9364 

4.4875 

4 .uooo 
4 .23ti7 

10 u,. .868 

Gr. sid. time. I ------
k. m. I 5 :.!(] 

I 
S 3U I 
5 40 I 

5 50 

I 6 00 

Gr. sid. time. 

-~-----' 

1 .. m. 
5 ~o 

fi :IO 
.) 40 

5 5() 

fi !~I 

REPORT OF THE S~PERINTENDENT OF 

Computation ef the place ef Alc71onc. 

, ____ __:_, __ Il_b ____ c_, __ __:_ __ ___: ___ B_b __ /__:_,__:_ _E_'._+_5_1_.3_8_,!_ -S-cc-·o_~·_;_,.._o_f 
l.628'2 .3668,, J.0685 .2937,. 42.48- -2.33 I 11.71 -1.97 Sep[. 17 

27 

Oct. 7 

8cpt. 17 

27 

Oct. 7 

Sept. 26.6 

Sept. 26.6 

l.6:l9fi .:Jfi6:J !.0703 .0397 43,61 -2.32 11.75 1.10 

" 

51.39 

51.39 

51.39 1, 6509 .3626n 1.0.592 .6173 

Aa' Bb' Dd• 

.9664 .8729 .1235 9. 7llRn 

.9178 ,8724 .1253 Y.457~ 

.9~91 .8687 .1142 .0354 

Aa, Bb, Ccg Dd, 

5.85:?-l .5.449311 5,3583 4.SJ79 

Cc, DJ,_ 10"- Ccl 104 Dd, 

i 
5.9175fl : 4.5030 -.827 .03-2 

44,76 

Aa' 

9.26 

9.50 

9, 75 

Bbl 

7.46 

7.45 

7.39 

11.46 

Gel 

1.33 

1.34 

J.30 

4.14 

Dd• 

--0.51 

0.29 

I.OB 

Seconds of 

{3; 
/I 

23.66 

24.90 

25.84 

• 712 -.281 .:128 .021 -.868 

10• F 

-.795 

101.28 

105.53 

109.45 

104 E 

-.188 

For Sept. 26 ,6 a: 54 29 45.48 log. (I+ F)-'= Jog.Fl .000035 

log. (-E) 5.2712 

r. 

3.393463 

3.:J<J:J.5~8 

3.:Jll:L'593 

3.39:1658 

:1.~l372-2 

Tan" Aa 

.3.0::r73!){)tl 

~l.(J7'.Jtl7JJI 

;J, IO,""lfJJ:~n 

:l.13·1219n 

3. 160!!5811 

(i: 23 36 21 89 
g 3.9871 

PLEIADES' OCCULTATIONS, SEPTEMBER 26, 1839. 

Computution ef tlw observations made at Greenwich. 

Sjn. c.s-a:m) 

9.639142 

9.6747~ 

!l.706912 

9,736168 

9. ifi~:86fi 

Aa 

-l~ 00.73 

--19 4~.(i8 

-:-11 1a.r,;i 

-22 42.11 

-~4 li8.27 

I If 

h Y~ 79;,~,s lat . .51 28 38.2 

9.891388 

9.903867 

Sec. cs-am) 

.0-15;03 

.054955 

.065183 

.076431 

.OE87fi2 

t l1 a 

" 

- ~l 04.86 

- y 51.:i4 

-HI :Jfi. 76 

-II 21 .IJ6 

-12 04.14 

I Co•ec 1"+ P. ISec.('-"rn )+Psiu l" 

1.920962 1.966665 

1.920897 1.975852 

l .9'l0832 1.9t-001~ 

l.9'.!0767 l.997201 

1.920703 2.009465 

•-a--t.6. a 
ID !!" 

co:;: cs-am, t:i.Tra) 

2.S 5B 41.UI H .9.'",4fi41 

21'." ~ll".l.2!} 9.iJ44:175 

30 4"/ ~1.50 9.9:141~21 

33 ll :19.47 9.112'.l!l:f! 
:J.'1 :.t:J ["J6. II 9.9!0150 

Zech 

4715 

46l6 

4508 

4393 

4270 

Sec. i .a. a 
!!" 

.000002 

.OOOOO'l 

.000002 
,OU4Nlll2 

.000003 

-------- ------ --~-~-· --- -------· 



 

Gr. sid. time. 

h. m. 
5 20 

5 30 

5 40 

5- 50 

6 00 

THE t;~ITED ST A TES COA8T SFRYEY. 

Computation rf' tlic ol1scrratim1.~ made at Grcrn.wicli-Continued. 

Cot 11 

9,8r)7610 

9.818214 

9.837800 
9.8'26501 

9.814020 

,, 

54 13 43.6 

54 48 4;,_9 

55 2i 12.;i 

56 09 06.9 

56 ::;4 33.7 

Cosee 111 -: Q. 

CoseP l'/ 

.0907-SS 

.OR76:t~ 

.084230 

• 080552 

.0768.~6 

29 4~ 08.3 

:l<J 15 ::n.6 
30 5:.! 21 .4 

31 32 47.4 

32 16 4J.O 

Zech 

Sin (11-/? rn) 

9.69:.039 

9. 7023UJ 

9.7Hl5l.')0 

9. 718 '60 

9.i2if>6l 

2(7 

"···c•-/J ) "' 

.061174 

.OG:m1:1 

.066:Jfi4 

.069457 

.072902 

=time. l ____ Q_ •. 
----- -------

h. m. 
5 20 

5 30 
5 40 

5 50 

6 00 

Gr. sid. time. 

h. m.. 
5~ 

5 30 

5 40 

5 :iO 

6 00 

Gt. sid. time. 

km. 
5 20 

5 30 

3.539316 

3,:i3Gl:J.l 

3 . .5327J.5 

3.529100 

3.5:J.W<8 

a' m 

53521322 

53 5i 06.37 

54 02 01.73 

54 06 59.48 
54 ll 59.76 

/3'-/3' 
m s 

26 OY.73 

27 28.39 

l.77jJ09 

1.778~91 

1. 781700 

l.785325 

1.789147 

24 02 34.02 

24 O:J 53.2B 

24 05 10.:IO 
24 06 25.40 

24 07 3~.00 

F+A 

53 

51 

l.K16%3 

l.8419<M 

l.848U64 

1. 854082 

1. 862049 

~-(Jm 

30110~.o 

30 44 5<?.6 

31 21! O:l.3 

<!'2 o~ 41.5 

:J-2 46 ~4.R 

sin··,ca·-a~) 
m s 

3.352629n 

3.292074n 

6378 
o:;QJ 

6'!U6 

6110 

GOOS 

Corr.~ 

Coo fJ m 

9.96008.J 

9.960511 

3.2-t0733n 

:3.:.!4·1"1~411 

.3 2-HJl~ln 

3.2.l;i8700 

:.L25t3tHi11 

3.000001 

2.99989:2 

2.99-9777 

2.Y9965-4 

2. 9Y,9~i2.'l 

3.3l:i2G7n 

3.25:!636n 
5 40 28 4;, 31 49 3.2-2110911 9.9601:J9 3.1~1597 11 
5 50 30 00.51 47 3. l:l.l4i'9n 9.9€0368 3.0\:1,)t!!lln 

6 00 ] 31 14.0l 45 3.0~76~:2 11 
1 

9.!:.160:2.YY :.!,98~U~t1 

~-=--·--- --------------------==-=-=--~==---==::-=-.==.:--=::-=-:---=-:-.. -==.----

~~;:!~· I Sin.'' (/3.;;~0 ) Ii Sin." (f3~~°) I Zech 
Ex 

m 
E,. 

m 

-~ 00,70 

-29 l/.(J7 

-2~~ :1-1 r-!9 

-2~1 5-1.l.'} 

-3(1 14.B:J 

a·-a" 
lU 

-:l7 :r~.aG-

-3-J 3!) !.!l 

-:?~ 43.8;) 

-2'2 45.10 

-1";" -i."l.f:.2 

z. 

.6529 

.:-),Hg 

.39US 

.2ltH 
.OOJ8 

;c·' 
ID 

____________ , -+ z \, ____________ , ______ ------ ----- _____ , __ - -·---

A. m. 
5 20 
5 3() 

5 40 

5 50 

6 00 

Gr. sid. 
time. 

:J.195821 
:J.217055 
;J.2:J6tl62 

3.:?55390 

:l.272766 

2.5429 
2.6852 
2.8461 

3.U370 

3.2700 

1242 
896 

619 

399 

233 

.o.:J::cll 

t m 

3.197118 

3.21800-2 

3.237530 

3.2.>::>836 

~.273044 

y" 
m 

8.58'; 

s .. ''d7 

8.45'i 

S.370 

8.262 

8.471 

E.492 

8.512 

8.530 

8.517 

.0..3 y 
t m 

.04 

.03 

.03 

.Oil 

.O:;J 

.o:i 
.03 
.03 
,03 

.04 

---·--------1-----·1------1------ ------ ---------- -----1----

A. '"· 
5 20 

5 30 

5 4U 

5 50 
6 00 

268.05 
269.96 
272,05 

l!H,30 

1.91 
2,09 

2.'J5 

.18 

.16 

1574.44 

1652.00 
17~7.97 

180~.36 

1875.20 

77.56 

75.07 

74.39 

72 81 

- -------------

-1.59 

-1.58 

-1.5.!i 

,01 

.03 

3.000054 

2.999913 

2.999826 

2 9Y9i0l 

2.9!¥.-J.")7() 

1 

1000.13 

9lliJ.8';' 

~mg tiO 

H99 ~I 

991'J,{)l 

-205:-.12 

-1789.07 

-1519. ll 

-12-17.0(i 

- 9';:!.76 

-.2ti 
-.Qi 

-.2!.l' 

-.3() 



 

208 REPORT OF THE SUPERINTE~DENT OF 

Computation ef tlte o1,scn1ations made at Grffnwich-ContiutH'd. 

Star. 

I 1. ....................... ! 
l. ···~·· .....•..• ' ........ i 
4 ........................ : 

11. •• , ··•• ........... ""''I 

Star. 

!. ....................... . 

! ......................... [ 

4 ....... ·••••• ........... . 

11. ....................... ' 
I 

Star. 

·-----------

Gr. sid. tinw. 

h. 
5 23 .">3.70 

5 23 5400 

5 .'">Ii f\0.63 

:; 08 17.43 

Y-;-Y'1m 

-966.99 

-967.03 

-57L.37 

-934.04 

p 

,,., 
m 

-1952. 94 

-JY52.80 

-1059.58 

-1019.81 

P cos. e 

2 407017n 

:J.4072'55n 

:L915190n 

2.546987n 

" ' 
.,_,, 

• m 

-------- -------- --------]-------·-

1604.84 

)604.i:-8 

1052.38 

1862.86 

-2;JIJ8,22 

-2:!08.2:2 

-1882.75 

-1372.17 

63i .85 

63i .85 

1281.01 

!l-28.22 

-25;),28 

-2.5,'1.4!2 

-82:J.17 

-352 36 

----------=~-=-====--~-~-=-=-=-=-=·-=-=--=--=-=-·=-==='--=-=-=· =~~~=-=-

0 

p sin. 0 

2.98542211 

2.9R5440n 

2. 75691711 

2.9706440 

h' 

Tan. 0 

.576405 

.57818.\ 

9.e.tl427 

.42:l557 

Sec. or eosec. 0 

.014630 

.014644 

.08."1:-f9!{ 

.02885S 

p 

3,0000.5-2 

3.000084 

a.oooes:i 
2.99950'2 

0-h' co,. (0-h') j Cos. b De p . , O e p 

! J. ........ ,. ............. ' 
!. ........................ ! 
4 ......................... : 

1000 .12 

1000.IY 

1002.03 

1000 0:1 

!000.0J 

999.10 

999.06 

-0.09 

-0.16 

-2.93 

25-5 J2.i I 

255 12.3 

214 45.9 

5.H9 20.6 

13 56.4 

13 56. 4 

13 23 8 

13 23.2 

241 16.3 

241 15.9 

201 2'4.1 
23,;57.4 

9. 681 Sn l!. __ 0 ___ 99_3_4_, __ 9_._6_80_2_ 1\_o __ -47-9 

9 6819n 9.9984 9.6803 .479 

~·:::: ~::~ ::~; I :: ![. ....................... : 998.Bfi 0.21 

PLElATJE~· OCCULTATIONS, SEPTEMBER 26, 1839. 

Computation ef tke ob.9ervatimia made at Cambridge, (E11gland.) 

Gr. sid. lime. 

h. 
Ii 20 

5 30 

5 40 

5 50 

00 

6 10 

Gr. sid. time. 

"· 5 20 

5 30 

5 40 

5 .50 

6 00 

6 10 

•-a m 

25 55 30.1;) 

2e rn 04.05 

30 42 37.84 

33 on 11.51 

33 29 45.07 

37 53 18.52 

Tnn.11 41ra 

3.03l67Bn 

3.0670800 

3.091ln9511 

3.l281!1-2n 

3, 1547340 

3.1790180 

h 

k 

h -7- k 

P. 

3.~86359 

3.31"6434 

3.386499 

3.3'16564 

3.385628 
3.386693 

-17 55.67 

-19 27.03 
-;JO 56.31 

-22 2.1 36 

-23 48.02 
-25 10 14 

9, 78El61 

9 895796 

9. 8!J2365 

9.640675 

9.676110 

9. 708166 

9. 7373ll 

9. 76.3910 

9. 7882.38 

Lnt. 52 12 51.8 

Long. 359 54 06, 9 = -23.54 

Sec. {'-am) 

.046{)63 

,05.'""-hl.'}4 

.065623 
.076918 

. 08929'2 

.10-2809 

Cosec. 111 + P 

-------

1.928056 

1.927991 

1.927926 

1.927861 

l.9'17797 

1.927732 

I ' I Sec. c•-am) + p sin. I" I 

1 

l.974ll9 

L983'M5 

l,993549 

2.004779 

2.017l6Y 

2.030541 

Zeeb 

4634 

4536 

4430 

4317 

4196 

4067 

s-am -j .O.ra cos. c•-a -·a a) i m Tr ! Sec.f~.,a: 

- 8 57 8 

- 9 43 .. i 
-10 28,2 

-II ll.7 

-11 54_0 

-12 :J:i.l 

~ 04 27.9 

28 28 47.5 

30 53 06.0 
3"J 17 23.2 

35 41 39.l 

38 05 ii3.6 

9.933384 
9. 943980 

9.933588 

9.9-ll 158 

9.9U!l632 

9,895949 

.000001 

.000002 

.000002 
,OOOOO!l 

.000003 

.000003 



 

THE UNITED STATES COAST SURYEY. 

Computation ef tlw ubsenations made at Cambridge, (England)-Contimwd. 

Gr. sid. time. Cot. '1 Coi>ec. T/ Tl-/Jm Sm. (Y1-f3rn) 

------ ---------- -------
h. 
5 20 

5 30 

5 40 

5 50 

6 00 

6 10 

Gr. sid. time. i 
i 

k. m. 
5 20 

5 30 

5 40 

5 50 

6 00 

6 10 

Gr. 8id. time.! 

! 

9.B-15150 

9.836:Hi 

9.32595.'.i 

9.~14525 

Y.802000 

9.788317 

3 S39744 

3.536663 

3.5«13:J6:i 
3.5:!98fi2 

3_5c_.>6 J71 

3.3:?-2310 

a'rn 

5-4 .')8 03.2 

56 11 06.B 

56 5il 4·1 0 
57 37 511.:1 

58 26 28.8 

Co:-ec. F'+ Q 

~-------

l. <<4681 

1. 7";7762 

l. 78l(J60 

l. <84563 

] .788£>4 

1. 792115 

/J' m 

.08li808 

.O~i7.)4 

.OtJ.d.;B;.? 

.0770()6 

.u;:l:-Hl 

.059J07 

30 26 ~1.9 

30 59 44.2 

31 36 21.7 

32 16 ill.& 
3'2 ~9 5-6.6 

3::1 47 01.:! 

9.7047lll 

9.711184 

9.719394 

9. 7:27[)'()9 

Y.7;.{liO!Jti 

9.743121 

-----·----· ----- -------:;:::. _ _:___::_~--=---=-=--:..:=-=-;:::-;-;-..:-

I Sec. ("-/3m) + Q sin. I" 

l.S3909h 

l.8H676 

l.3.>0781 

1.~,;7445 

l.8~46;)8 

1.872439 

7.r.ch 

63:37 

6;2,j,) 

6!G7 

6073 

5972 

5863 

3,250<Vl 0 
:L25-liU::1u 

3,:!Jt"li/:16 11 

3.2:6'.3-14-:l.n 

3.2fit:-t21 11 
3.2i3'"2mi11 

20!) 

.Ofi-1-117 

.OG6Hl4 

.Oml7:21 

.O'i~e&? 

.0'1640-1 

.O&J:tl4 

- 29 41.50 

- 29 5~ .fl:! 

- :m 15.19 

- 30 31.17 

- 3{) ;}...: . .-

- :n lf>.>JJ 

------ -------- ------------------- -------

h. 

5 20 
5 30 

5 40 

5 50 

6 00 

6 10 

I 
Gr. sid. time. I 

! 

53 52 2'; .28 

5:1 JI 2:J .0:2 

54 02 18.Y.i 

54 Oi 18.2;1 

M 12 20,0l 

54 17 24.44 

-----------
h. 
5 20 

5 30 

5 40 

5 50 

6 00 

6 10 

Gr. sid. 
time. 

I 

25 28,93 

26 47 .84 

28 05.01 

29 20.49 

30 34.30 

31 41>.49 

24 01 5~ S:l 

~4 OJ l:~. 73 

24 04 29.90 

24 05 4:;,3~ 

2·l OG 59. l9 

24 08 11.38 

F+A 

55 

49 

47 

45 

44 

Zech 

30 56 09.4 

31 29 41 .R 

a;, 06 3tl .9 

3:3 46 .YD.fi 

:J3 30 51.l 

34 It; 17 .4 

3.349910n 

3.28S59:ln 
3.216:191 11 
3.1294i'7n 

3,01935'.211 

2.l:l69900n 

Eoc 
Jll 

__ :_·_;;_0_·_1 3.184383 • ~ .. 5368 1----- --------

l ~ , ~.~ . l~ I ·~ IJ~~~J§ 
==----:-:::::::-=="- ~___:_____-----;::-_:__-=.--:=----------=-~--"-·----

Gr. sid. 
time. 

h. m. 
5 20 

5 30 

5 40 

5 50 
6 00 
6 l() 

~ :1/1 
t ID 

2fj9 52 

271.43 

273.48 

275.67 
278.00 

27 

~·, x'' m 

l.91 

2.05 

2.19 
2.33 

A~ x'I i 
t ID I y" 

m 
.llt Y

11

1n 

------ ----- ------

.14 

.14 

.14 

153:l.56 

1611.:JB 

1687 .61 
1762.28 

1835.44 
1907 .16 

77.83 

76.22 
74.67 

73.16 

71. 72 

Cos. {3· 11• 

O.!J606D3 

9. 950549 

9.960477 

9,960405 

9,960336 

9.960268 

5.1 9'J9960 

2.!J997:5:1 

:J.mJ!Jt'il6 

2.~!}!_}-1-~~ 

2.H!JB3J:~ 

3.3105~i>n 

~ .:.?4919:311 

3. liill 7 n 

3.0ti~lti~n 

2 .Y79733u 

~.830-2120 I 
-£y 

m 
__ E_'_"_•_n __ 1- E "' 

8 4')98 

8.4"13 

8.49:i1 

8.!:i'20·:] 

8.~3i!J 

8.5543 

~;it Y''m 

-L61 

- 1.5S 
- 1.51 

- 1.44 

.06 

.04 

.07 

.04 

,03 

,03 

.. 02 

.02 
,01 

:J.00001;; 

2.999904 

2.Y99787 

2 99!J663 

2.999513 

2.9993\n 

.03 

.03 

.03 

.u3 

.03 

.04 

1000.H 

99'J .•e 
9'J9 . .'Jl 

999 .2'-2 
99iU}l 

998.61 

- 3; 18.30 

-27 26_63 

- 5.28 2:'.~3 

-- 17 :!:i.07 

- 12 21.l·i: 

z 

.64;6 

.5219 

.3808 

.2065 

9.9802 

9.687:! 

"'" Ill 

" - 2044.41 

- 1774 95 

- 1503.52 

- 1~10.04 

95-t.37 

- (jiG.a7 

,--

-.26 
~ 27 

-.29 
-.30 
- ,31 



 

210 REPORT OF THE SUPERINTENDENT OF 

Computation ef tlie obsen·ation.~ made at Cambridge, ( England)-Continucd. 

Star. 

I ........................ ' 

4 ...................... . 

lL ..................... . 

Star. 

-----·-----

1 
i. ................... ····I 

I,~:::::::::. : : : : : : : . : : : : : . / 

Camb. Sid. llllH'. 

h. 
.5 211 3i 91 

5 t.7 31.5.:J 

0-0 25.:'4 

-·--~-~------ -----

Gr. 8icl. time. 

h. 
2(i 14.:37 

57 H-:-.gu 

6 UU O:!.llO 

- ii'.176 ,}3 

- 10:1:1.6~ 

- 95.1.44 

15b~.28 

1814.61 

1833.68 

__ Y-;-_Y_"_"_' __ ___ p_c_o_,_·_0 __ 1_ psi_"_' O __ i ______ _ 

- 944.43 

- 5~.60 

- 90~ .46 

2.!"i:?U7:t2n 

2.tl:J89'i"1n 

2_621~13-ln 
I 
I 

8.'i2i~l6 11 

.45+138 

~.798~.M2 

.3~1.J.1393 

x 
' 

- 2208.2-2 

- 1882.75 

• 025257 

. 072272 

.041916 

631 .8.5' 

1281.0I 

p 

3.000427 

3.001~46 

x-:r:'' 
' m 

- 331.69 

- e49.l3 

- 418.73 

p 

1000.98 

JOO~ 87 

999.41 

- . -·----c:_=--==:..=--==-----"'=--=-=-----:-:::=-~----==-:---_ 

~tar. 

-·------------------- ----- -----

1 ................. . 

11. ................ . 

999.87 
999,llO 

g~}8.9'2 

- 1.ll 
- 3.87 

- 0.49 

2~0 38.9 

212 o~. 7 

24.5 13.8 

13 53,7 

13 23. 8 

I;J ~3.2 

--~---·-------

e -h1 

236 45.2 

196 44.9 

231 50.6 

Cos. (0-h') I 

9.739011 

9.976311 

g .79U!ln 

Cos. b 

9.9984 

9 Y983 

9.9983 

9. i374 

9.9746 

9.7892 

I~ 
O,.'i46 

O,Y43 

U.615 

PLEIADES' OCCl:'LTATIONS, SEPTEMBER 26, 1839. 

Computation qf tl1e oZurrations made at .Asliurst, ( E11gland.) 

- Gr. s1d time. i s-au
1 

-[ 

___ \ ___ --

lo. 
5 ~u 

5 :JO 

5 40 

5 !'.iU 

6 00 

Gr. sic!. trnw. 

h, 
5 '20 

5 30 

5 40 

5 50 

6 00 

Gr. aid. tiine. 

h. 
5 :JI) 

5 30 

5 40 

5 50 

6 00 

I 

2'."i .:ft 05.5 

27 [J;j 39.4 

30 l9 l~l. 2 

:H 4°1 4f>. 9 

35 oti 20.5 

3. 03175411 

3. Oi07.'l2
11 

3.W:f.Jel~n 

3.132f<2.J
11 

4. lfl9759n 

Got. ri 

9.801Y56 

9.E.J2718 

9.842487 

9 .8312'!6 

9.518881 

h 

k 

h + k 

P. 

3.395461 

3.:m.1.J-26 

a. 3D.559J 

3. 39.'.6.i5 

a. 3957:20 

L>,,. a 

- 18 03.30 

- 1V 36.92 
- ~l 08.46 
-2t37.75 

- 24 04 62 

53 !)7 2it.8 

54 3-J 0:1.5 

55 10 10.6 

: .. ') 51 46 5 

56 :J6 55 .4 

fl.7fJ7253 

9.890104 

9.907149 

9. 6:J4.;39 

9 (l"i0.)75 

9. 7<i314~ 

9.';:3:1741 

9. iJD733 

01.6 

48,.j 

10 :11.2 

- ll 18.9 

- 12 02.3 

Co!'!ec. 7J 

.09-2"2~5 

,089129 

.08.5738 

. IJ82l29 

,078316 

Lat. 51 15 5~ 

Long. U 17 31.5 = 1 lO. l 

Cosec. iu + P 

-----.!·-------~ 

.044638 

.05~H74 

.o6:isso 

.07500·1 

.os;t98 

; 

J.Y18964 

1.91~~99 

1.91&>:14 

l.91,769 

1.918705 

II 

25 4t 07,1 

28 05 27.9 

:JO 29 47.4 
.J~ 54 0.5.~ 

J5 18 22.8 

' Sec. e-am) + P sin. 11
' 1· Zech 

l.963602 

1. 97267:3 

l.9tl2714 

I .99:l773 

2.00~903 

9.954816 

9. 945567 

9.935336 

9.9-24075 

9.911729 

46;)0 

4542 

44:!8 

430fi 

Sec. t ~"'a 

.000001 

.00000-2 

.00000-2 

.00000-2 

.000003 

------ .. =-==~=--==~~ 
11-P111 

29 \!.'i 45.5 

29 58 53,2 

30 :l5 25.5 

:n 1s 21.0 

31 59 01. 7 

9.691390 

9.698726 

9,70663-0 

9.715071 

9.724013 

.060000 

.062388 

.065084 

.068113 

.071503 
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Computation ?f tlu: obserratimts made at .,lslnl!'st, ( ENgla11d)-Conti11ner1. 

Ge i;jd. time. Q. 

-----1---------
Ii. m. 
5 20 

5 30 

5 40 

5 50 

0 00 

Gr. S-Jd.timc, 

h m. 
5 20 

5 30 

5 40 

5 50 

00 

Gr. sid. time. ! 

h. m. 
5 20 

5 30 

r.i 40 

5 50 

00 

3. 3'.3~J.",30 

3 .~3G3-16 

3 .5:!2929 

3 52!12!}3 

3.52,-,4;A 

a' 
m 

5~l 52 l9.6J 

53 57 12.13 

54 02 06.80 

54 07 o~.134 

54 rn O:J.41 

26 23.aG 

27 42 l4 

28 59 13 

30 14.:m 

31 2<.95 

1. 714395 

1. i/~019 

l.~:314BG 

l.7~5132 

l. ';e:::0Ui1 

{3 rn 

24 U2 4~.:2J 

24 U4 Oi.03 

24 o~ 2.i 02 

24 05 3Y.~r:3 

24 07 5:2 84 

F-oA 

C.3 
j[ 

4~} 

47 

46 

I 

1.8:-:J..tt-!J,j 

1.t:4041il 

1 t-4'.J:-ieo 

l.b::;:J:I1.j 

l.6GU114 

~U 21 :iG _._j 

:n fl4 .rn .u 
:31 4;'"i O'? -~ 

:.1:2 2£ 0:2 G 

;1.::131:18E\1 
3 '2!:10:8.\1 

:3.2)97."l.!Jl 

3. I:i.:J.(18}i 1 

3.{f.2fil9()n 

Gr. sill. 
time. 

: sin."(/J-13') 
i 111 s 

Sin. 11 l G -fJ·) Zech Ym 

Corr ~ 

63'4 

{rlOl 

62::! 

61 lG 

(i(113 

L"o:.-./J m 

9 9(VJ:-ii"2 

9,HfitHH2 

9, !HH1i2G 

9 9nu:L-),J 

9 .960:1t.) 

:3.:2:r;3D11 

3. 2·i J ;}t<~ IJ 

3.24,",ic.Jitl 

3_ 2.J(H:Jlin 

3.:!.·,;,.J.U~n 

3. IHlllO~{ 

2 9!JH~Jl-1-

~. 9-~l!J~ ~19-

~, VfJHG/t) 

2.~HJU:).n 

:_i_;n201:~11 
:-1 ~.ll:i-11,l 

:'l. l t<0;.!.-1~1 11 
3,0VH9:1

11 

2 ~kG:):l7 11 

E.r 
Ill -L!!m 

- :,!I"'- 4.7.07 

- 2:) 0~).:J2 

-2!J2l.07 

- 2H 40.:.t: 

- :JO 00.t-~ 

a -a" 
"' ' 

- :11 ~.-).u-:~ 

- :n 3:-1.·t.-> 

- 21 ai:-.71::\ 

-2241.74 

-· L< 4".17 

z. 

.fi:"i~19 

.~:2H:2 

.:b71 

.2L-1i 

9.9tl9~ 

Ill 

l ____ ~~_z_'_ ---- ----- ------ ------ --------------
h. m. 
5 20 

5 30 

5 40 

5 50 

6 00 

Gr. ~id. 
tinw. 

:3. HJ9.'"1i6 

3 .2~(1602 

3.240327 

3 .238720 

3.2f59tH 

~t ;z;'m 

i 
2.5467 

2.f\):1:2 

3.0430 

3.2-78~ 

1:r.m 
8t~3 

609 

393 

229 

3.2002...Jfi 

3.2Jl."1!-16 

3.24011~;) 

3 2j9\i)l} 

3 .27G2.)8 

y'·m 

e.cer.·l 

R.4;1.t:i 

f:!.3l\P7 

8.2607 

~t y''m 

s .. r:·;,1 
C-.4!1,"1!-<. 

8.:11."1~ 

.Ol 

.u:i 

.03 

.O:.:? 

.02 

.03 

.03 

.03 

.03 

.04 

- 2u:1t.2il 

- l7t<:L-;G 
- 1;,]{.43 

- 1243.113 

- 86'.J.-10 

-----------------·----------- ----- ---------
k. 
5 20 

5 30 

5 40 

5 50 
6 00 

Star. 

267 .44 
269.33 
271.40 

273.63 

1. .•.••....•...••.•.••.. 

4 •••••••••• ••••••••· .•••. 

IL •.•. •···•·· .••..•...•••. 

I 89 

2.07 

2.2a 

Ash. sid. time. 

h. 
[) 21 42.58 

5 .5..""1 19 ()8 

556W!l8 

.18 

.16 
lJfl~ OG 

16~~5. 'j:l 

174L 78 

1816 2:J 

1889.13 

7; .ff• 
7G O.l 

7·1.--15 

7~.no 

1.62 

- l.60 

- 1.5.J 

(P 

.0.) 

3,(l000i8 

2 998!JGS 

2 .!•H9~-48 

'l 9HU7-J:1 

2.!J9Ll:l~2 

l Gr. sid. time. y''m 

I 

'

1

i, ~- 2} 5;·68 ~_-:::- --1£-10.58 --=~')(]~_22 . 

5 ;:ru 29 18 - 106.i.~2 ll-'63.69 - 1t;t;2_-;,-. 

5 57 2608 1039;).-) 1870.6;') -1:.'.i:J.17 

Star. ·1 Y;-Y"m \ 1' eos. (J p i'iin 0 Ta11. 0 Se-c. or co~ec. f) 

1000 lP I 

999. 9:2 l 

9!J~J.6,) 

99H.36 

9\JU.06 

Y, 

63': ,?-;') 

12~1.0l 

92~. 22 

l' 

- 26 
- .27 

- .29 

-.30 

a-~.r'' 

' 

- 2.:J:l.~2 

- 81fi.9:J 

- 3:e.o-J 

1' 

1 •• • •. · • • • • •• • • ..... • • • •• 1·--_-9---.2-.-7:3--l---2-.36-,:0:
11 

-----------

4 •••••••••••••••••••••• , -- 58:.l.68 ~.lll:218:>n 

11 •••••••• , .............. j - Y4::! 43 2.5-JHlt~u ________ , 
2.Y~";m:i<J11 
:i "";ti.'1-t:~n 

" 2.9142-W
11 

.6Hll l0 

.4.523lH 

.Ol~H.lf: 

.Ot<~:-mfi 

,U:l:i-rn3 

3 Q00190 

3.00Hfll 

1000.44 

100:1 44 

9Ul .4l 



 

212 REPORT 0}' THE SL'PERINTENDENT OF 

Computation rif tl1c abser1'atio11s made at Ashurst, ( England)-Continucd. 

--------------------1 · --,,-
Star. I l:, l:,-1' " B-h' L'O>. (0-h') Cof:;. b 

--------\----- ------ ------·---------------- ----------
1 

) .................. ; lOIHl. ll 

4 •••••••••••••••••. ~ 
11 •....•.•.....•.... : 

YY'J. 16 

9!1'.J. 14 

Gr. ~id, time. 

fl. 'JTL 

3 so 
4 00 

4 JO 

4 ~o 

4 30 

Gr. sid. time., 

h. 
3 50 

4 00 

4 10 

4 20 
4 :JO 

I 

G~~1d. time.'\ 

h. m. 

3 50 

4 00 

4 JO 

4 2CJ 

4 3() 

- 72 4:2 ~)9.f".i 

- 70 19 ~4.fi 

- 67 5~ 4!J.8 

- 65 3:2 l.S.l 

- s:i os 4o.5 

Ta11. 1 ~7Ta 

3_4;1218 

3. 46.";481 

3.458885 

3.451401 

3.4430{)1 

Cot. t'J 

9.5.58978 

9.611777 

9.66;~5.50 

9,706';16 

v. !4529-2 

-(1.:>.l 

-4.::21:'.\ 

- 0.~7 

2:)6 29.0 

:115 30.0 

250 33.5 

1:i 31.0 

12 2-LO 

13 23.8 

242 58.0 

202 06.0 

2~17 09. i 

9.65Ti\
1 

9.9669n 
9.7:342 n 

l'LEIAIJES' OCCL'LTATIONS, SEPTEMBER 26, 1839. 

Cumputatiu11 r!f th£• ubse·natio-ns made at TVashJngton. 

h 

11....;-- k 

p 

U,891734 

:!J.7lJ.'h27 
. 09620i' 

----~--- ------

3.-1Pn3;,o 

3.489-tl7 

3.489483 

3.489349 
3 ,.1896 If> 

!l.070933 
n 

11.g1:-:1,1on 

9.0009.);~n 

9.9391520 

9,050438
11 

Lat. 
II 

38 53 3:.!.8 h. .. 
Long. - 77 00 26.J =-5 Od 01. 75 

.. 5:.?7098 

.4i2745 

.4:]512:1 

.38~898 

.345111 

Co.sec. 1J1 :- P 

J .82.'5075 

1.820-008 

l .8'24Y42 

1.82-:1876 

1.m-iaog 

g 9984 

9.998:3 

9.W8:J 

9 (j.fi.'.)9 

U.0652 

!J.7325 

Sec. e-am. )~· P sin. 111 

2.:352173 

~.:197753 

2.~50055 

2.207774 

2. 16'J920 

0.453 

0.923 

0.540 

Zech 

.---~"'-"__ [ ____ l_"_"_a ___ , __ ·_-_a_m_-_~_"_.,,_·~ -c-·o_s_._c_·-_a_"_,-_b",,. a) i_is_·c_c_ .. _i_"_"_·_"'_ 

I 

49 19.40 

48 4U.C.7 

47 56 .5j 

47 07 .42 

70 O.'l 1B. l 

67 3G illl.1 
65 15 28,4 

6:.J 01 2fL4 

60 54 4D.6 

I 

24 :=ig_ 70 

24 20.28 

23 58.27 

23 ~L71 

23 06.6~ I 

II 

- 73 07 3Y.2 

- 70 43 44.9 

- 68 19 48.l 

- 65 55 48.8 

- 63 31 47.l 

------

Cm•ec.17 -I Q 

----_0_26_7-71 ___ 1 ___ 9_.37_96-75--

.0340-28 3.3M906 
,ll41818 ;J 394669 

,050027 3.'10'285:.l 

.058.'>44 .3.411343 

9.46~760 

9.5185:19 

S.567332 

9.610499 

IL64U075 

TJ-fJW. 

I II 

45 48 10.8 

43 18 O.S.3 

40 55 06.3 
38 39 27.2 

36 31 13. 7 

.000011 

.000011 

.000011 

.OOOOIO 

.000010 

9,&.,5487 

9.8:l62~1 

9.816231 
9. 795647 

9. 7i45Y7 
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- 973.20 

- ~r;:~.51! 

- D7-l.17 

- 973.2:3 

- 'll5~.:l(l 

- 958.50 

- 958.9~ 

- 938.40 

- 9:>1.03 
- 950.t;G 

- 950.74 

p 

ii 

995 .06 

996 .77 

995.65 

995.lS 

99e.H 

998 .47 

!:}99,42 

g98.17 

998.09 

998.33 

998.69 

9Y8.2.5. 

999.30 

Y~l.17 

999.07 

Cos. b. 

9.99~4 

9.9924 
fl,9!:..lb.J. 

U.9984 
9.!:IYR4 

9.9984 

9.9984 

9.998·! 

9.9984 

9.9984 

9.9984 

9.9984 

9.9984 

U.!198,t 

9.!J9e4 

- 7-13.4~ 

- 7.J4.1Y 

- 743,66 

- 743.51 

- 2-21.75 

- 2~L.89 

- 2:!2.J!:t 

- 2:1:1.76 

:27!) 41 

2iH.J8 

2i~.U8 

219.23 

- 306.85 

- 306.93 
- 306.98 

994.69 
994.69 

99·1 69 
!!94.69 

9U<'.>.03 

!J95.{13 

9ll5.03 

99;, 03 

99.'.i.44 

99;").44 

993.4-! 

993.44 

99G. 15 

991i.15 

900.15 

'ti .m.1:3 
lJ.9146 

il.Yl44 

9.9144 

9.YY83 

9.9983 

9.9983 

9.9983 

9.93.;J8 

9.9:J.'i8 
y .~1:1130 

9.tt:J~U 

9. 9D7"2 

9, VDl'J 

9.Dff-;·2 

JI ('0.-5. i) 

2. E320477ll 

2.8215~211 

2.8:2:0t3:Jtl
11 

2.82061\, 

2.988:20211 

2. 988:l:l6 
II 

2.9f8(l:J,"in 

:!.Ytlb~Jl:\1 
5:.!.9tll456n 

2.!.J8l5H:!n 

2.981'";8/ll 

2.98154711 

2.9';8194n 

8. 978ll 7H 

2. 97806211 

~.-P 

- 0.37 
- 2.08 

- 0.97 

- 0.49 

- 3.ll 

- 3 44 

- 4.:J9 
- 3.14 

-2.6.') 

- 2.89 
- 3,2,j 

- 2.81 
-3.].J 

- 3.0!l 

- 2.92 

9. 7848 

9. 7848 

9. 7848 

9.7~4f\ 

9. 7847 

6. 7847 

9. 7847 

9, 7847 

9.1847 

9. 7847 

9, 7847 

6,1847 

9.7846 

9.7t4G 
9.784fi 

p ~i11. 9 

2.87.12J1n 

:2. 8716t!-1 
II 

2.8il:J74H 

~.87J287n 

2.:1-J586..JH 

2.~4Gl:l:..; 
u 

2. 3467;.!.-1
11 

~.:J451:'8:Jll 

2.4-16:142 

2.445884 

2 445&73 

2.445962 

2.4e692Gn 

2 4M711.3Hn 

2.48711011 

Tan. 0 

.0507.)7 

.ll50-UU2 

.05(}:)36 

,U50G72 

9.3J7fi62 

tl.:l57802 

9 .35eo9o 
9.::J5i6fi8 

9 ,4647e6n 

9.46-129211 

9 .4u:J766 
. n 
9.464415)1 

9.50t:732 

'9.[;089:22 

9.5"9048 

hi 

I

Sec. or ('Osec. 
f) 

! .J~lil5 
I .1~9ll 

! . l~l:i'il:l 
I .126GJ4 

.010991 

.010998 

.OllOll 

.010991 

.Ol77J5 

.017683 

,017642 

.017691 

,021504 

.021524 

.021535 

0-h' 

------ , _______ , ____ _ 
I 

228 2-0.4 

228 17.8 

2"28 19.5 

ili.20 20.1 

192 5:.>.l 

19'2 f>O .4 

19-2 50.9 

19--l .f>0.2 

163 44.6 
163 44. 7 

HJ3 4C.7 

163 4.,.4 

197 5~J.O 

197 .5~.4 

197 53.6 

9.6991 

9.699-2 

9.699-J 

9.699'2 

9.7830 

9. 7830 

9,783Q 

9.7830 

9.7205 

9.720~ 

9.7207 

9.7206 
9.i818 

9.7818 

9.7818 

1:~ .so. u 
13 '5lJ.O 

13 50.U 

13 w.o 
13 4b.fi 

13 48 5 

l;i 4R.5 

I3 48,5 

13 46.3 
13 46.3 

13 46.3 

13 46.3 

13 42.6 

13 42.6 

1;1 42.6 

.Ell 

,821 

.821 

~82 .. 

.996 

.996 

.996 

.996 

.863 

.86:1 

.863 
,863 

.994 

.994 

.994 

214 30.4 

214 27 .8 
214 :!Y.5 

214 30.I 

17~ Ol.6 

179 01.9 

179 01.4 

179 01.7 

1-19 58.3 

149 58.4 

150 00.4 

149 59.1 

184 10.4 

184 10.8 

184 11.0 

.500 

.500 

.500 

.500 

.607 

.607 

.607 

.607 
,525 

.525 

.525 

.525 

.605 

.605 
.605 



 

Gr. sid. time. 

THE UNITED STATES COAST S-CRVEY. 

PLEIADES' OCClTLTATIO"\"S, SEPTEMTIEU 26, lR39. 

Computation qf t!tc obscn·atirms made at Boston. 

h + k 

p 

g.8fi93TI 
9. e;.JG1~5 

.0431-!8 

Lat. 4!2 21 00 h. m. s. 
Lun~.-71 03 39.1=-'1 41 11.6 

T 
Sin. cs-am)+ P sin. 

217 

Zeeb 

~---- i-~~~~~~~~-~~-~-

_s_e_c_._(_'_-_"_"_')_ \ Co>ec. l'' + P 

\ 

I 

h. 
3 50 

4 00 

4 10 

4 SlO 
4 30 

4 40 

Gr. sid. time. ! 

h. m. 
3 50 

4 00 
4 10 

4 20 
4 30 

4 40 

h. 
3 .50 

4 00 

4 10 

4 20 

4 30 

40 

- 66 16 12.3 

- 64 22 37.4 

- 61 59 02.6 

- 59 35 27.9 
- 57 IL 5:1.3 

- 54 48 18.8 

Tan. u .C.?ra 

3.4J2672 
3.424735 

3.41581\2 

3.406010 

3.395136 

3.38:1183 

9.63'2115 

9.67:lo!05 

9.70979!) 

9. 742850 

9. 7i2859 

9.800218 

3.466949 

3.4670! 6 

3.46i082 

3 .4G'14G 

3.1G7:JL) 

3.467282 

I 

4.5 07 .99 

44 lB.97 

43 25.19 

42 2tl.7G 

41 23.80 

40 15.33 

9.963'J8~1l 

9. 9~J504'.2n 

9.i.145871 11 

9,9j57:26n 

9,9!2456:in 

9.91232711 

22 34.U 

g~ 09.5 

Qi 42.6 

21 13.4 

20 41.9 

!10 08,2 

.404039 

.3fi40Gi 

.3281U·I 

.99.")705 

.:l6£::il3 

.239308 

--------·-~--1~--------

60 45 57. 7 

64 46 12.7 

62 51 33.2 

61 (];~ 01.5 

59 2U 36.2 

57 1.J 12.5 

,()313677 

.043311 

.05il6&·l 

.057%9 

.!165381 

.072833 

l 847l76 

1.847409 

1.847:143 

l .~·-17:2i7 

H-17:21() 

I.fl-1:7143 

- 67 08 46.3 

- 64 44 1G.9 

- fi2 2(1 45.2 

- 59 56 41.3 

- 57 32 35.2 

- 55 08 27.0 

42 29 50.4 

40 27 27.9 

3tl 31 11.l 

~l6 41 o~ 3 

34 57 uo.~ 

33 l9 00.l 

2.2:>15l:=i 

2.~.H 14~-6 

2.14:.'!98<? 

2.l l~li:l3 

2.lHl6-l~i l 

H.3t:5~2:1t5 

0.6~mo-t8 

9.Gfit}f)4.:J 

9. 599094 

B. 7~!:1703 

!l. 757003 

~i.·1".!0:1:m 

:JA2'1077 

:i.1:m ;:i 
:L+1i.t.l·1 

:3.-1:1.S";)~ 

:J.4,lG:!tJ-! 

Sin. 

2441 

.000009 

.000lJ09 

.OUUtl09 

.000tli!8 

.000008 

.00001)7 

9 .i329G6l 

9 8l~IG9 

9. 70-13:!8 

9. ;~·6266 

9. (;)~i).-)0 

9 .739733 

=========================cc===c..=======-c"--'=--=----.... _. ______ . -·--
Gr. sid. time. 

h. m. 
3 50 
4 uo 
4 10 

4 20 
4 30 

4 40 

Gr. sid. time. 

h . .... 
3 50 

00 

10 

4 20 

30 

40 

Sec. (~-/J rn) 

.13'2350 

.118681 

.100575 

.0958.57 

.086:J71 

.077817 

a'm 

53 57 41.18 

54 03 17.23 
54 08 48.64 

M l4 15 . .52 

54 19 37 .96 

54 \H 56.116 

28 

Co.i'ec.111 + Q 
i m ! . " 
! Sec. c~-{3 ) ....;- Q sin. Jt. : Zech I Tan a (j ! 

-------- -----~-~- -------- ------

l ,8941il6 

l.8ti.7:H~ 

l.&<0252 
l .8i~!J73 

l.865:"i.S7 

L!<."'8161 

{3' m 

:.LO-J6J36 

2.006029 

1.986827 

l .96dt330 

l .Y.'il95B 

1.936038 

\______:~:__ 
__ 23_'_4_7--12-.-5"-.-\ ;2 d9 4;,112 

23 49 32.8:1 40 56 39.9 

2~J !ii 52 13 38 S9 41.1 

23 54 10.38 37 08 51.l 

23 56 27.51 35 24 OB.7 

23 58 43.45 3:l ~5 29.1 

4105 

430'1 

4500 

4691 

48;8 

50fil 

Corr.L 

4089 

42:59 

44l-l5 

4fi77 

1 
3 .~143.):)0 n 

:·L2:1.'J011 11 

3.:!2-240:.1 11 

;~.~ll76G 11 
:..i.20110 . .;;: 11 

2.~Ji966 

2.rn.1~140 

2.mis:ion 
2. 9Y~-l7J 

2.99~~11 

2 .9~H:!l!H 

- 2!l 5L7l 

- 2!J 12.0'2 

- 2~ ;m_o2 

- 27 4t-'.79 

- 27 Oti.40 

- 26 :i~.Yl 

a' -a" 
m • 

- 3'.2 04.40 

- 26 2(-\,ij;j 

- 20 56.!l4 

- 15 30.0fi 

IO 07.6.:.! 

- 4 ·Hl.52 



 

218 REPORT OF THE SlIPERINTENDENT OF 

Crmq11itat;on rzlthc ohsf'n•ationg made at Boston-Continued. 

I,, 

00 

rn 
20 

J~} 

40 

a ~a~ 
' Ill $ 

10 47.t)6 

1:1 07. 94 

1.5 :27 .2.:t 

17 4J.49 

20 02.62 

~ 18 56 

4-l 

4:J 

40 

39 

40 

40 

Si11.· 1 

a 2i:'.J.290n 

3. ~l!0!:.14911 
:.t m~g~.211 
2. 008510n 

2. 783()-32n 

2.461679n 

9.961446 

9 9Gl31o 

9 .9511t'6 

9.961058 

9 ,9609<!9 

Y.YC0~02 

3. 2~.5780 

3.162:100 

3.060538 

2.929607 

2.7H6Ul 

2.4:2:l521 

I z 

---- !------

.5172 

.3504 

.1489 

9.9852 

9 .. 5153 

8.871~ 

i 
Gr.~itl.tilllL'·! Sin. c/3-/3~) 

I m s 

Sm.• (fi-W) \. -
1

1 

\m 11 I Zech Ym Ex -Eym Exm -Eym 

"'" Z ! , l ___ m--------------1-----
'"" m 

It. 1'.l'I. 

;:) 50 

4 o; 
10 

4 :JO 

4 30 

4 40 

- ' i Gr. s1d. tuue.
1 

2.811347 

2 8V64Y.2 

2. 9Gi'191 

3.0:27s.31 

3,0t0126 

3. 1'16661 

2.:D-l_l __ ---2201 I 2.813.W-2 • 

:2.5461 

.::l.14-l4 

:J.5648 

4.2.~55 

3J;J 

118 

24 

2.897767 

I 

2.967~67 

3 .080-284 

e.;,200 

tl.4::165 

8.3:H6 

8.2038 

8.0188 

7 .tiY67 

8.0878 .03 

8.172:J .03 

e.2421 .02 

8.3021 .02 

8.3.545 .01 

8-4009 .oo 

.01 

.01 

.02 
,Cl2 

.Cl2 

.03 

- 1761.07 

- l45:l,l2 

- 1149.57 
850.:~5 

555.37 

264.53 

-----·-----

,, . ,, . ,, I 
__ A_t_Y_m ___ A_t_Y,_n_,, __ A_t _Y_rn ______ :!:_, ______ :!:_, __ ~t 1:,, 

h. m. 
3 50 307 ,U5 

3U:~.55 

- 4.40 .07 

.09 

.10 

651.04 

790.28 

928. 75 
l{lfifi.:16 

1203.06 

J::S38.8;j 

139.24 .00 
.05 

0" 

2.998010 

2.998182 

2.99tl349 
2. ~)98514 

2. Ufl&l75 

2. D!:l8834 

995.43 

995.82 

996.20 

Y'JG .. "l 

996 95 

997 .32 

I
I .39 

4 00 

4 JO 

- 4.:J.l 13M.47 .38 

29~.22 - 4.24 137.61 

131i.70 

l:l.;, 77 

I 
.38 

.37 :io 
4 30 

4 40 

".2Y4.Y8 

2~0.H 

- 4.14 

Star. 

2 ............................... . 

1 .............................. .. 

4 ............................ .. 

11 ............................ ···-

I 
Do:-;toi: m. s. t. i Gr.m. s.t. 

------·-----

Ti. m. s, 
1CJ 5<l 06,UO 

11 01 4:L27 

11 12 36.43 

11 2~ .'ll"!98 I 

It. m. s. 
15 37 21.50 

};) 4.'l 59.87 

15 56 51 .03 

16 1;1 13.58 

I 
------------

Gr. sid. time. 

h. ·m;. s. 
3 5d 21.13 

01 m.9"2 

17 53.86 

:i4 19. 10 

- 1503 56 

- 12.19. 72 

91-2.91 

- 42.q_25 

.37 

------ ----------~----

767 .39 

887 .51 

1037 .51 

1261.80 

"'• 

- 2143.43 

- 2-208.22 

- 1882_ 7,; 

-1372.17 

--~--~~~~=~'-~----- I -=--=-=-=~~=====-=-=~~~=-=-=-=-=-=-~~~~=-=--=-=--=-=--=-==·=1~===~~~~=1=-=-~-------------

1! :r:-:r'I Y-!1' 1 
I p CO::!! (} p sin. e I' tau. () I Sec. or coscc (J St;i.r. Y, 

S Ill 5 lU 

----------------1----------1 I I 
I .. ' " I I 

2 .•••••.•.••••••••• •••••••••• •••. j 
1. ••... ----·· .................... : 

4 ............................... ! 
11. ........ . 

4.19 

f137.8.'l 

1281.01 

9":!8.2-2 

I - 6W.87 ' - 763.20 2.806092n 2.8826380 .076546 

- 958.50 - 249.66 2.m'lilOOn 2.397~9n 9.411249 

- 959.84 243.50 2.986700n 2.386499 9,:J9979911 , 

- 942.91 - 333.58 2.9744700 2.a;J;li!Olln 9.548730 I 
I 

.115597 

.013970 

.013276 

.IJ'255U7 

___ :-:-.=__ __________ -·- _:-_________ -=-==-=-=--==-~-=-~-:..=--=-=-=--===--------------~----------

II P :E, :E.-p e h' I Star. p 6-hi 

\ I 

2 ............... . 

1 ........................ --·· .. .. 
4 ............................... , 

11 ...... •••••• ·····- •••••••••• ·-··' 

----,---- 1,-.-,-i--, -
................. 2.99S2J.> I 995.94 !l9::i.76 0.18 23001.4 1349.0 I 21622.4 

3.000070 I IOUO.lfi 996.09 - 4.07 194 27.3 I 13 47.2 li!O 4U.l 

2.99H976 j 999.94 99b.50 - 3.44 165 M.3 , 13 44.9 152 09.4 

3.000077 I 1000.18 997.ll _ 3.07 l!l!J 29.0 13 41.4 185 47.6 



 

THE UNITED STATES COAST SL"RVEY. 

Cmnputation ef oh8f'1Tations made at Boston-Continnr,d. 

Star. Co~. (0-h') Cu-s. h n,. P n, P 

' ' 

2 ............ . 

J ······-··-········ •••••••••••• ' 
4 •••••••.••••••••.•••••••••.• -·-

11 .............................. . 

------------ --------------- ---

9.905\)n 

0 OOOOn 

9,fJ.lilGn 

9. 99iDn 

!J.~1984 

g_!j984 

~ !J'Jf54 

9 .~98·~ 

9. 9048 

9.9~H 

9.9150 

9.9962 

9.7818 

f}, 7t-ti' 

9. 1~r:· 
9.~e4& 

9.6FOI 

9. 7E3l 

U./:]~l 

!J.~sos 

219 

nt r ll,\ p 

' ----!---

.S-0:2 

.\H.tfl 

.ES! 

.L'HH 

.-tt:!l 

,607 

.GO! 

SOLUTION or· THE EWL\TIOXS FOR THE ccmm:cTION OF 1!11:: :\100:\"'S l'L.\Cl:, A-SD OF THE In-;-;'GJ"IT!JE. 

Eq1tations,for t11c correction r;_f t11c moon's place. 

Place. 

G ree1nvich ••••• u ....... . 

Cambridge ................ . 

Ashurst ..................... .. 

Su1n ............... . 

Star. 

ll 

4 

II 

l 

ll 

.479 

.479 

.9:Jb 

.558 

.546 

.94:J 

.615 

.9-23 

.540 

' ' 

op 

0.11 

0.04 

- 2 ~Kl 

0.21 

- 1.11 
-3.87 

·- 0.49 

- 0.33 

- 4.28 

- 0.27 

, ................. · ............ . 

k 

.5 

.5 

-~ 
,6 

.. 5 

.9 

.6 

.5 
,9 

.':Ji30 

.t--487 

.:3fi80 

.2265 

.!3307 

.:l~OO 

k li fl 

.055 
,o:w 

- 2,G37 

.l:.?G 

- 3.4ti-3 

- .2\c4 

- .10:-1 

- 3.8J:2 

- .13:1 
, ______ ------

4 .4669 -10.9-20 

( ti }' ) ~ 

----- ----- -----

1 

J, 17 

l.l"i 

;l.:l7 

1.36 
I 3; 

2.3l 

].[>0 

1.1 l 

2.25 

l.32 

1··"-•"'"" 

] 2l 

- \l.61) 

l .~Ji 

0 .2:1 

- I 06 

1.01 

(: .78 

- 2.03 

l.05 

l.M 
l.4fi 

0.41 

2.46 

o o;) 
l. 1'? 

}.[);.:! 

U.lll 

4.12 

l.10 

14.0~ 

22.71 

36,i3 

----~-----~-----------------~------···- ----- --------------·- --------- ----·----·- - -

Equatirmsfar tl1c correction rf' tl1e 1m1gtt1)(fr 'if A111crica. 

Plaec. srar. I .£111 -n p ,~ >.. ,~· p 

I : " I 
,--- --·---·------
I 

''' ashing:ton •••••••. \ 2 

11 

Philadelphia....... 2 

I 

I 

2 

2 

2 

4 I I IL 

..... . ... ·I 
ll 

ll 

I! 

I l; 
Suu1 •••••••. 1 .•••••• 

i 

- 2.32 

- 2.10 
- 1.9;) 

- :1.45 

- 0.37 

- 2.0t-t 

~ 0.97 I 

- 0 49 

- :1.ll 

- 3.44 

- 4.39 

- :l.14 

-2.65 

- 2,89 

-3,2.'") 

- 2.81 

- 3.15 

- ;:j,{)2 

- 2.9'.? 

0, 18 

- 4.07 

- 3.44 

- :J.07 

2.l13 

2.·H 

2.D9 

2.13 

2.0l 

2.01 

2.0l 

2.01 

2.44 

2.44 

2.44 

2.44 

2.JI 

~-11 

2.11 

2.11 

2.4:l 

2.43 

2.43 

l.00 

2.44 

2.15 

2.42 

-o.'.m \ 
0.3-1' 

0.11 

I - 0.()::2, 

1.64 

- 0.07 

l.04 ' 

l .5:J ' 

i - 0.01 l 
- I.OU ' 
- 1.9:1; 

I - 0. iO ~ 

- 0.54: 

- 0.itl I 

- l.14' 

- 0 70 I 

- U.7'2 

- 0.5.l) 

- 0.4B 1 

2.14 I 
- I 63 

- l.!1\l 

- 0.6.J' 

1·············· ........ . 

k' n.\ I' }.: (~' JI 

---- ---- ---------- -----: ------ ----

,505 

.607 

.520 
1.2 

,606 1.2 

.500 

.500 

.500 

.500 

.607 1.2 

.607 1.2 

.607 1.2 

.fiOi L~ 

.52.5 

,52.-'l 

.52.3 

.525 

.605 1.2 

.fiO;l 1.2 

,605 1.2 

.48.9 

.607 Lil 

.536 l.l 

.fll)4 I.~ 

.72~4 

. 7284 

.7284 

. 7284 

•. '12.'JO 

.5250 

.7260 

• 7260 

.7260 

.48Yli 

.72!'.'l-t 

.f~9t:I 

.7:.!11; 

- 0.2!0 

0.40<' 

0.140 

- 0.024 

l .fi.10 

- U.()70 

1.040 

l .• J2D 

- !1.t<lM 

- 1.20{) 

- 2.:H-0 

- 0.840 

- 0.54-0 

- 0,";'!-'0 

- 1.140 

- 0.700 

- 0.8G4 

- 0.'701' 

- o .. 51'.58 

~- \40 

- J ,"!.J;-µ; 

- l.4l'.) 

-0 .• )l':Ul 

0,2" 

,:J;J 

.21' 

.:i1 

.27 

.27 

.:27 

.27 

.33 

.33 

.:J:l 

.:i:l 

.29 

-~ 

.29 

.;J!l 

.:J:l 

.33 

.33 

- 0 OJ 0.00 

0 67 0 .45 

0.4:2 0. ]~ 

0.31 0.10 

1.91 3.6.; 

0 20 0.01 

l.31 

1.79 

- 0.34 

- 0.67 

- 1.0:2 

- 0.31 

- 0 z.·, 
- OA9 

- O.t<.\ 

- 0.41 

- o.a~ 

- O.'..!I) 

- H.lfi 

2.4 I 

-1 ;11) 

- l.W 

0.14 

0.06 

0 :!l 

(),7:} 

Cl.Vi 

0.1.i 

(Lfi'l 

~2.71 
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E'i11atio11sfor tlw corrcdioii qf tlw lo11git1ulc ef America-Oontimwd. 

4.4669 

-10.820 

,! .\_:c__-2' 1 .41 

0. 5;_;1111:11) 

l.U3::-'..:2:!:~n 

o. 3ae~1111 

14.2040 1.152411 

- 7.7ti5 fl.~H5&2 

0 A =Os.55 9.737171 

h. m. 
As.sumed longitude of Wa~hington -5 8 12.00 

J l 0.55 

:16. 7-3 

31 

t (14.2040) 

Con~tant. 

o.~7fl 

Corrcctt>d longitudl' of \·Yashin~ton - 5 8 l 1. 45 ±Os .D76 or::_-Os .310 

Corrected longitude ofCambrid,::c -4 44 29. 91 

l.5651 

l. 4914 

U.0737 

0.8514 

9.2J2:J 

E.5112 

E.6290 

9.440'..! 

Tho difference betffeen these results and those obtained from tlie reduction of the same 
ob,.;erYatio11s liy J\fr. Sears C. V\'nlker, and which are pnhlished in the proceedings of tho 
Philo,.;opl1ical Society of Pbiladt.:lpbia, {vol. i, p. 232,) is mainly due to the improved lunar 
parallax given hy tl1e tables of Hausen. The im portauce of this clement i;; indicated by Mr. 
\Valker in tlw Coast Survey Report of 1851. The results, now given, are to be taken as a 
fir::<t approximation, and are liablo to correction for lunar parallax, the places of the stars, and 
the ineqnalit.ies of the lunar disc. It is easy to ascertain the ultimate reduction of proba1i1e 
error which could possibly be obtained from those corrections, and hence to infer the iinal 
accuracy of tliis method of ascertaining the long;itudo. Thus the occultations of each star 
observed in England may be sul1jocted to a <.:orumon corredion, aIHl the same system of 
correction may be applied to the American observations. The following table contains the 
8overnl steps of tho process, and the reduced probable error is found to be about 0.17s. of 
time in the longitude of vYashing:ton. It may then be inferred that the probable error of the 
longi tndc which will ro;;ult from all the occultations of the Pleiades will_ not exceed 0. 05s. of 
time. But this e~timate docs not include the probable enor arising from the error of the 
con:rnmt portion of the lunar parallax. The actual probable error of this constant cannot be 
as1<11med to l•c k"s than 0.''1 of arc, ·which corresponds to 0. J.5s. of time in the longitude of 
Amcrir,a.-(Sc'e p. 480 of Walker's report in the Coast Survey Report of 1851.) But I 
am c1uite confident that the occnltatiom; of the Pleiades will correct this constant, 80 that its 
probable crrnr will Le reduced by one-half its present amount, so that it is reasonable to 
conclude that the J7robalilP errnr qf tlie final lonyitude resultin[J from all the occultations qf tlte 
Plcicu1es will not e;x:ceerl one·te11th ef a secoud qf time. 

'l'lie computatic>11s have been performed in duplicate by Mr. Charles S. Peirce, who has 
detected r;omP sma1l errors, which will be introduced into the future computations. 

Place. 

t' p 

--;wr ~~-St-ar-2-. -I -S-ta~-. -:-s-:~- -8-ta-r -l.--S-ta_r_2_ • ..--S-ta_r_4_. 'l_s_t-ar_l_I_. -,-S-ta_r_l_. ""''1,:--sta_r_2_._l,...s--t-ar-4-. ..--S-ta_r_ll. 

: 1 l I 1 ------------ _________ , ______ , _________ ! _____ _ 

: ,, II " /! I II I /! II 1· II I " /I I '' " 
GreeJl\.,1ch ............... 1 1.28 -0.tit.5 

1 
1.57 0.40 0.54 0.36 I .16 .35 .13 

GrN•nwwh ............ I l .21 I 0.23 I .05 
Cambmlgc .••••••••.••• : 0.23 -1.U6 I.01 : -0.55 0.19 I -0.00 ,30 .04 .04 
.Ashur;r ....•••.••.••.•• ' 0.78 -~.o~ I 0.5 -0.IO -0.78 I -0.lfl 

1 
.01 .61 .03 

Washington •••••••••• , I O.f,7 -0.01 O. 41 0.31 J.27 -1.26 O. 8.J / 0.47 I 1.61 I 59 . 72 .22 

JJoston .•••••.••.••••. i -1.:J<J ' 2.41 -1.-00 -0.32 -0. 70 1.14 -0.53 f -0.16 / ,49 1.30 .32 .03 

Philadelphia, W .••••••. I -0.34 1.91 -0.25 -0.39 0.25 U.&I 0.18 

1

1 -0.23 .07 .41 .63 .05 

PhiladPlphia, K .. .•.•... , -0.6"1 0 .20 -0.49 -0.07 -1.07 -0.06 O. 1.14 0, 
PhiladPlphia,R .••••••... i -J.62 l.31 -0.85 -J.02 0.-04 I -0.42 I -0.10 1.04 0. .18 .OJ 

Philadelphia, M ••.••.••. 1 -0.:17 l.79 -0.41 0.23 0.52 /, -0.42 / O. i .05 .27 f 0. O. 
' I I 

Sum .••••••••••.. · l········J:_..~-~------ ____ ... ±d=J·········· ~i~I~~ 
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Ill II ff 

(} = () - mean of' iJ for 11lacc >J.ud :star. p p p 

-----~-~----- - ·----

Place. 

l~I 
Mean uf o 

p 

. I .. 
Europe ................... O.f8 11.'J.5 1 .U.51~ 

l~urnpc ..••••••.•••. , ••. 4 -1.25 31 I.4!H4 

J .0.512 

24 ] .:J:WJ;J 

Eurof1e ..•••..••••..•••. 11 J.21 Y.5.;>98 H.G710 

j cocff. ,8514 .N">l·! 

8.708·! E.8196 

Auierica .•••• -0.60 9.:"4~ .......... 9 .4098 

.America .• 2 1.27 Const 9.f.2}0 ............. 9.~:!90 

Arncriea ................. 4 -0.43 0' .15~ 9.lta-2 0' .16~ !.!.~JBS 

.Anl('riea .••••• •••u .... 11 -0.16 

All of 'Yhich is respectfully submitted by 
HE~JAMIN PEIRCE. 

Prof. A. D. HACH.le, LL.D., F. R. S., Supe)·intemlent U.S. Cwst Surn:y. 

APPEXDIX Ko. 18. 
ABSTRACT OF THE REPORT OF DR. B. A GOCLD, ASSISTANT COAST sn:YEY, ON THE DETEm1H-L\TIOX OF 

LONGITUDE AT ALBANY, N. Y .. HY THE TELE<iRAPHIC METHOD. 

CA~rBHIDGE, April 4, 18Gl. 
DEAR Sm: In conformity with yonr wi8lieR, I have the honor to submit ~m abstract of my 

report upon the difference of l011gitnde of t.110 cities of Albany and X ew Ymk, as deduced from 
the observations made for the purpose ill 1S5S. 

The observers were 1\IesRrE<. George W. Dean and Edward Goo<lf'ellow. assisted by 1\Ie;:srs. 
A. E. "\V'inslow and A. T. Mosman, and the plall of ob~crvation and modes of reduction and 
computation have been, in all respecfa, ac'.cordiug to the u,.;ual pradice of the Coast ::-\urvey for 
telegraphic measurements of longitude. 

The station point in Albany was in a small 'vooden building erected for the purpose in tho 
grounds of the Dudley Observatory, the block on which the transit ini'trumeut re8ted beiIJ~ 
35.075 feet to the eastward of the meridian circle. The Nc.rn- York station wa.~ in the private 
observatory of Lewis l\L Rutherford, esq., at the corner of Second avenue and l~leventh street, 
and two feet eleven inches east of the point oceupied by Mr. Walker in tile longitude deter
minat;ons made by him for the Coast 8urvey in 18±8. 

For transit instruments the two portable instruments of the Coast Survey, Nos. 4 and G, 
were employed; the former at Albany, the latter at New York. They are essentially similar, 
each haviug a clear aperture of about twenty-eight Paris lines, and a focal length of fort;v-six 
inches, and being used with an eye-piece magni(1ing about 100 times. Their diaphragm,- were 
provided 'vi th five equidistant "tallies," each consistini.:· of five vertical threads at intervals 
of 2s.5 equatorial time, the spaces between the nearest threads of the adjacent tallie,; bning 
about 5s. 

In Albany the transit instrument wa,.; mounted in the ordinary way, its iron frnme resting 
upon a granite block tl1ree feet wide and one foot thick, which was im bedded in the ground to 
the depth of three feet, and rose to a height of thirty inches above the fiooriug. lu New York 
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thif' mode of mounting was impracticah1e; and by permi;;,;ion of Mr. Rutherford the Y plates 
of his own tra11sit in~trnment were cnt. away somc,Yhat and readjusted for tlic recqltion of our 
telescupc, whi<.:11 wa8 then swnug between 11is t\YO freestone piers. 

The Hardy clock of tl1e Com;t Survey was SU>'pe11det1 upou tlle brick foundt1t ion wall of 
the K'\Y. lia;,;eme11t room of the Dudley Observatory, this position :,:eeming to afford the best 
i"Ccnrity again,.;t smlcleu or cxtreme variatious of temperature. A pair of in~nlelted copper 
wires, ria,.;~ing' from the clock to the station, connected in one galvauic circuit the clock, the 
t"-D oli,;ervi11s- key::; at the transit inRtrument, a commub1tor or circuit changer, aud two 
clHouogrnphs- the one a ;-;pring governor aud the other an ordinary telcgn1ph regii'ter. The 
Kes~d' s clock was l1m1g upon .Mr. Rutherford" s clock-pier, and was included in a galvanic 
circuit E<imilar in all respects to that at Albany. 

The ground com1exion at each station was formed by a large copper plate buried some feet 
deep in ihe eartli, a!ld \\'W' eo1mederl witb tlw office of the Xew York, Alliany. and 13uffolo 
Tekgrnph Company b:· a tcmpnrar; line of ~o. lJ irou wire, aliuut a quart.er of a mile bci11g 
pnt lip ,;peciall,Y fur the p1irp""e in Allian:-, and about three miles in New York. The compm1:
V<'ry libc~rally placecl their bc,;t wires at our clit'posal after ~) o'clock every evening, and throngh 
tlic olili~·i11g courtesy of ,fames D. Heid, et<q., tlie general Rnpcriuteuclent, and of l\fcsHs. Cutler 
a]l(l \Yhiting:, the local supcrintemlent,.;, every dc:'ired focility was afforded us. The wires 
l'llJ!'lo:·cd were thc,;:e dc>signatcd in the office as X us. 5 an cl G. The latter, No, 6, weighs 400 
r10111Hb to the mile, and passing up the w·est bank of the Hudson to Troy. wbern it crosses the 
river on the bridge, descen1ls the ri,-er on the cast l'ide, follcl\\·ing tlie high road to Kew York. 
Its entire le11gLli behn•e11 tl1e t\\·o ~tations, as nearly a;:; I can estimate, is 119 miles. "rire 
::\o. :) pas8es dcnn1 the wt,st Ride of the: ri\-er to a point 7 miles below Newburgh, ·where it 
crosses by a rrnbmerged cable. It is at least 25 miles shorter than the other, hut is much 
smalkr, weighing ollly 2;)0 pound:" to the mile. Its length from ,;tation to station may he esti
mated as 103 miles. 

The vrogramme 11dopted for the work, after the instrument,; harl been Ratisfactoril.Y adjrn°ted, 
contemplah'cl, in the first place. observations for determiniug the error;; of a;i;imuth, collimatiou, 
and clod.;: time at each station, 011 every clenr evening till the telegraphic exchang·es of star 
;;ig11ab :'1wuld l>e cornpletetl; a11d l1otl1 before and after these exdianges on the niglitf< when 
they wen' made. Secondl:·, a satisfactory series of star transits telegraphically exchanged on 
three ni;!hts in tlio fir"t poHition of ob;;cn-ers, vi;i;: \\'ith :Mr. Dean in Alhany and lfr. Good
fellow in New York, together "IYith observations on two 11ights for determining the personal 
equation. Thinll,,·, a similnr set of obsern1tio11s 011 tlircc night8 fm; longitude f'ignals, and two 
for personal cq nation in the second position of olJf'ervers, viz: with Mr. Goodfellow at AllHmy 
aiHl lh. Dc•an at New York. Aud, finally, a sufficient num her of obsen·ations on circumpolar 
and other star,; over all the twenty-five threads of the diaphragm, to determine the intervals 
of these thread,; as perfectly as posi,iible, In addition to this general programme it was ar
nrngc•d that all the circumstances of the obRervations should be varied as much as posl'ihlc; 
sometimes the full streugth of the batteries, and sometimes yery few cups being employed, 
and tlie direction of the current being reversed from time to time. During the first part of 
each night's work the signals were to be recorded by means of the Hardy clock, at Albany; 
and during the last part hy means of the Kessel' s clock, at New York. And aR usual, abo, in 
all our telegraphic longitude determinations reversals of each transit instrument and readings 
of the etlier level were to be made alternately with the observations of transit:,1. The exchange 
of star signah; was to lie reganled as satisfactory when the tram;it of tl1e star over not less than 
fit'tccu tlueads was obsern•tl at C<LCh station, aud well recorded upon both chronograph1c 
ruµ:isters at l1oth stations. The minimum 1111mher of such exchan~eR required in each position 
of ub,;ervers was ~.ixty, or a11 average of twenty stars a night. 

This programme was thurougbly carried out iu all points, notwithstanding various obstacles 
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·which embarrassed our operations to an extraordinary def!:rce Allll tlie ~::c1wral principle wa>: 
carefully followed, that 110 opportunit.'· tJlt011ld l.1c lo:'t of var:·ing the i11vi<kntal circumstances 
of the olrncrvations as often mid as much H;< Jl"""ililc. For iu~tanec, the E<trcn~·th uf tlic µ:;d,·ani<· 
current wa~ variL•d from the maximum to t1H· mi11i111111n amount <·ou"idcni \1·ith <'OJIYl'llienc·l~ of 
tclcgrapl1ic commuuieatiou: tlie diffL'l'Cllt win> were oftc11 iuterchnn;;cd, &c. lt i" nee elk~~ to 

add that special care was takeu tliat tl1e positions of tlie oh"erYi11g keys should be such as to 
avoitl unneces~ary fatigue of the olicervcr'~ lrnud or anu. 

The experie11ce of previou,; )·ears ha.d :-howll tliat tl1e mo,-t de:.;iralile magnitUL1c for si;;nal
stars is between the fifth antl sixth dcgrne. lu :selectillg tlte li:.;t of stars to lw l'm)'loyc<l, this 
was kept in n1i11d; yet st an of all mag11itulle;; l•l'twee11 tl1l' ,-ccPnd and i"CYell th 11·ere i11clmh•cl 
in the list. The mean magnitude of all the sigllal ~tan< oJ.,.;eTved was 5.:J )L, accortling to the 
estim;1tes carefully made for anotlier purpose, unckr my direction. 

All preliminary work haYi11g been Clllrlj•letcd, tlic regular ,;cries of olJ8en·atic>ns "'a,; begun 
:May 12, and continued until June 18. l>uring this period, tltere were urndl! for the detenui
nation of time and illstrurncntal c·orreetiou!'- at Alb;rn:· HG ob~crYnti011,; of cirnnnpolar, a11d J :is 
of zenithal and eqnatorial "tar,;, the aYerag:c 11u111bcr of tlircacb llC•tcd at eacl1 obsernttio11 
ueing· 21; and at New York 50 Ctl1sen·atious of circnmpolar, aiid 18;) of otlH'r -;tars. each o,·er 
18 threads upon a11 average. 0 f con r,:e, tlie telesco1' e was uniform] y reYers1"d 11 u riug t rausi ts 
of circumpolars, to eliminate and determine the error of c:ollituation, c:xce11tillg in tl10se c·1~es 
where the o\Jservations were iulentled for the determination of the tlirea1l intervals of tbe 
diaphragm. 

Exc1rnngos of star trancits by tolegrnph lietween the stations were made in the fiL"t pof'ition 
of observers, :May 24, 28, June 2, and iu the seeom1 position, ,Tune 8. 17, lb. rpo11 tliesp six 
nights 180 complete observations were telcgTa plwd frnm .All>aTJy to ~cw York a1Hl :?.O;j from 
NL'\Y Yurk to Albany, e<1ch olisern1.tion cunsi,;ting 11pm1 tlie aYeragc· of trau~its over UJ threatl,;. 
The 1rnmlJer of uiffo1·e11t :;tars wlwl'e trarrnib were Urn,; l'xcliaugl'd wa:- 5::!. The total m1mher 
of olJservatious satisfactorily exc:hm1gecl, aud for wl1id1 thl' f:'ig11al,; from end1 pLice \H'rc' well 
recorded upon both regi8ters at l•oth stutio11s, i~ 151, aud the average uumber of tlirl•ad;; ai 
each station for those ob,.:ervations is 18. 

Tiu: cornparif:.011,.; for personal e11uatiou het1Yel'n ~lc>,;"r~. Dl'au and Goo1lfellow were made 
ou the nig-hi:s of Juue 5, G, 19, :20, complete obt<ervations beiug obtained on SG star,;. For 
each of these stars one oLservcr uutecl the transits over tbc bt, ;;,J, and 5th talli1~s. "·hile tl1c• 
other tuok tlie intermediate ones, the 2L1 a]](l 4th; and siucL' the~· alternated in tbis arra1q.!:•'11Hmt, 
the mean re~ult of' each suece1;sive pair of starn is derived from twm1ty-five taps by eacl1 uL1,.,cr
ver, and is free from any error originating in the telescope ibelf. Ohservatio11,; were made in 
like manner for redetermining the personal differences l1etween .Mcssrt<. Dean and Goodfellow 
antl myself. 

The stars observed for instrumental corrections aml local time "·ere selectetl from the listt< 
of 48 circurnpolars and 132 "timEHitars,'' specially prepared by me, heretofore, for the use of 
the Coast Survey. The observations of each niglit, aud, when needful, for the different parto: 
of each night, were combined according to the method of lea;;t squares. The following table 
gives the results for the corrections due to the instrument in af.imutl1 aud collimation, and for 
the clock correction, from l\fay 22 to J uue 18. The column s. shows the number of star~ em
ployed in the determination, arnl the "probable error" of t;ach determination is al\ix1;d. 
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InstrumPntal corrections nccdt'd at Albany. 

Date. T1mP. I c. a. tl t. 

-------- --------- 1-------- ----- ----- ---------~-----------

May 

Jnne 

Date. 

l\fay 

June 

h. m. 
22 u 3() 
24 • 13 0 

2i 15 0 
28 13 0 

18 0 

29 

1 
2 

4 
i 

8 

10 

lG 

17 

18 

14 0 

13 15 

13 15 

18 15 
13 30 

14 0 
14 0 

18 30 
If> O 

14 15 

14 40 

19 0 
14 30 

19 0 

s. 
+o. oi.1 
+o. 059 

+o. 029 

+o. o4s 

+o. 034 

+o. 04-5 
+o. 039 

+o. ()55 

+o. ()37 

-0. 104 

+0.0:;1 

+0.011 
-0. 022 
+o.oos 
+o. 006 

+o. 006 

~. 8. 

-0. 189 ±0. 046 

-0.308 0.030 

-0. 174 

-0. 258 
-0.242 

+o. 03s 
+0.1;;;; 
-0. 059 

+o. 124 

+o. 167 

+o. 021 
+o. 198 

+o. 263 

-0.051 

-0.053 

0.013 

0.013 
0.018 

0.020 
0.015 

0.029 

0.018 

0.024 

o. 021 

0.013 

0. 011 

0.025 

0.032 

-0.1(){) o. 028 

-0. 090 0. 017 

-0.016 ±0.019 

s. 8. 

-1.591 :±:0.034 

-5.077 0.043 

-11. 933 

-14. 380 

-14. 924 

+s. 532 

+s. 569 

+3. 515 

+s. 209 
+I. 834 

-0. 847 

-1. 952 

-2.259 

-5.116 

-24.283 
-28. 198 

-28.84-G 
-31. 679 

0.025 

0.022 

0.020 

0.028 

0.024 

0.049 

0.023 

0.06i 

o. 032 

0.022 

0.016 

0. 011 

0.029 

0. 042 
o. 024 

0.028 
-32.285 ±0.016 

Instrumental corrcdi011s needed at 1'.~cw rork. 

Time. 

h. m. 
22 12 30 
24 13 0 

17 0 

28 i 13 0 

18 0 

30 13 0 

l 13 30 

2 13 0 

18 0 
3 13 45 

7 

8 

10 

1i 

18 

14 0 

14 0 

19 0 

13 :rn 
14 0 

18 30 

14 0 

19 15 

c. 

'· -0. 255 

-0. 218 
-0. 190 

-0.077 
-0.096 

-0. 094 

+0.039 
+0.025 

+0.042 
+0.026 
+0.004 

+o. 026 

+o. 020 

+o. 034 

+0.010 
+o. 012 

------------~--

a. 

8. 8. 
+I.982 ::b0.024 
+2.278 0.045 
-1-2. 521 

-0.281 

-0.204 

+ 1. 725 
-0. 457 

-0.085 
+o. 149 

+o. 196 

-0.029 
+o. 256 

+o. os2 
--0.216 

-0.198 

-0. 210 

-0.231 

0.005 

0. 032 
0.042 

0.009 

0.027 

o. 0.17 

0.023 

0.012 
0.025 
0.028 
0.019 

0.021 

o. 017 

o. 081 

0. 016 
-0. 100 :±:0.021 

tl i. 

8. 8, 

-0.965 :±:0.024 

-0.952 0.045 

I 
-1. 0()4 0.010 

I
. -5. 518 o. 024 

-5.859 0.033 

1------------
-2. 556 0.023 
-1. 942 

-2.459 

-2.815 

-1. 124 

-2. 774 
-2.603 

-2.726 
-2.655 
-4.498 
-4.764 
-4.319 

0.027 
o. 027 
o. o:n 
0.016 

0.014 

0.018 

0.019 
0.020 

0. OUl 

0.053 

0.015 
-4.380 :±:0.022 

8. 

7 

11 

15 
10 
11 

11 

9 

12 
12 

4 
9 

11 

4 

9 

13 
10 

9 
16 

11 

.. 
10 

9 
7 

10 

7 

10 

12 

10 

8 

4 
9 
6 

1-0 
10 
12 
5 

12 
11 
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The horizontal lines inclicate an intentional change macle in the a<ljustrnent of tlw instru
ment or of the clock. 

It will Le seen that the amount of motion in azimntl1 is qnite consideraLle on some niglits. 
In Alliany this St>em;; to he due to !'Orne extent to tlte motion of tlie hill on which the observa
tory stan<ls, a motion of which the exi:;tcrlt'e is almnda11tly ronfirmed h;.· otlter observations, 
and which I found very manifest in the great merirlia11 circle of tlw ohservator:» Iu Xew 
York, the motion, though often greater, wa;;: less regular, ;md indeed Jes~ capable of measure
ment, by reason of the proximity of the instrument to the paved thoroughfares and massive 
mason work of the city. A i·cgular increase of the azimuthal correction during the evening 
was indicated, the effect corresponding to a motion of the western end of the axis in a wutberly 
direction. 

The values of the corrections in collimation and azimuth, and of the clock rateR deduced from 
the tables already given and employN1 in the reduction of the longitude flignals, on the six 
"telegraph nights," are as followg. They were. assumed as constant duriug the exchange of 
Rignals, except the azimuth of the transit instrument in New York, which bas licen assumed as 
varying proportionally to the time on four of the nights. 

Collimation and azimutli corrrctio11s, and h.ourly clock rate. 

ALBA:'\Y. 

Datt~. I Time. 

I h. m. 

?>lily 24 i l" () 

2s I 
,y 

Ii\ 15 

c. a. ! Hourly rate. Date. Time. c. a. .I. Huudy mte. 
------

J 

I I s. .. s. h. m.1 3. s . 

+o. 05 I -0.30 I -0. 072 June 8 16 0 +0.05 +o. io -0. OGO 

+o. o5 I -f..25 i ·-0. 110 li 17 0 +n.05 -0.06 -0. 150 I 

June 21 15 45 +o. 05 i +o.ot> -0. 040 18 lfi 45 +0.05 -(1.08 ·-0. 135 
I 
I 

Collimation and azimuth r·o1-rt'ctirms anrl 11our1y duclc-rate. 

K.:w YoRK. 

D:ite. Time. c. (J, HonrJy rat~. 

-----
h. "" .. .>;. . . 

May 24 l::i {) +2. ~78 
-0.19 -0.030 

17 0 +2. 521 

w 15 15 -0. 03 -0.2i">O -0.0GO 
June 2 1.3 0 -0.085 

+0.03 -0.050 

18 0 +o.149 

8 14 0 +o. 2:.6 

+0.02 -0. 020 
19 () +o. 082 

17 lG 0 +!).03 -0. 200 -0. O.'\O 

lB 14 0 -0. 231 

+0.04 -0.020 

l~ 15 -0.IM 

For the telegraphic Rignals of transits of stars exchanged for longitude, the rcrords upon 
each of the four chronographs have been independent!;- read off by two different at:si:o;tants, 
and all cases where the discordance between the two readings exceeded Os. 02 have been exam-

29 
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ined and corrected. The means of the two readings furnish the data emplo}'ed. There are 
thus at onr di:'<posal four complE'te records of every telegraphic signal made during- the obser
vation, each sig11al g;ivillg the time of au ol1served transit over a single thread, and the number 
of such signal~ averng:ing. a~ already 13(aLL'd, 18 at ead1 station for each star exchanged. The 
record,; of the Mor,;e register, aud of the Rpring governor at each station, are usually accord
ant within narrow aml well established limits, depelldiug upon the amount of irregularity in the 
motion of the oue or the other of these two chronographs between two successive clock-boats. 
vVhen their discrepancy has exceeded a prescTibed limit of permissible discordance, the records 
have been again examined and one OT uoth values rejected, if the circumstanceR of the case 
seemed to require it. The mean between the readings of the spring governor sheets aml the 
Mor:-<e Tegister fillets waR then m1optec1 af' the record of the transit at. tlrnt station. The records 
at the twl) ;;tations differ from each other theoretically only by the iuterval of time rnquired by 
the telegraphic sig11al for tru\·ersing the wire once in each direction; for the clock signals, 
"·hich mark the Leginuiug of each sccoud, are recorded oarlieT at the station where the clock 
itself is, while the observation signals, given by the observeT at the other station, are recorded 
later on tlic same Tcgistcr, nn<l 1'ice ve•·sa. A mean between the times recorded at tho two 
:-taticms will thus ]ip free from the effect of their delay in trn11smission, while the difference 
l1etween them will afford a mea,.;ure of its amount. 

The moments of ob,;erved trau;.;it over the several tliread;;, being thus determined, Lave 
been reduced to the corresponding time for the mean of all the threads, to permit the applica
tio11 of Peirce's criterion, which has Leen employed in every case to exdude had ob;;ervatious 
and to g:uard agai11t;t unauthot·ize<l rejections. 

Finally, the mean of the several thre11d8 corrected for errors of azimuth and collimation was 
adopted as the time of tnrnsit, and the interval Let ween the times for the two f'tations afforded 
the de,.ired rnea:rnrement of the longitude. 

The followiug" table exl1ibit8 the values furnished by different stars aud on different nights. 
The stars are dl·Bignate<l by their numbers in the Catalogue of the British A,;sociation, from 
which the list was selected. The values rejected by the criterion, and therefore not incorpo
rated into the result, are inclosed in brackets. 

lurlin;clual meas1trr111ents r!f hngitudr. 

------------------~-------------

Jnne 2. I June 8. .Jnnc 17. ~tar. May 24. 

s. 
4141- ..••..•• --------------------- ._ ________ _ 
4768 _____________________________ _ 

4783M------------------------•••••• 
4797 _____________________ . _____ ·-· 

4BlG ...... ···-----·---------------· 
4841.----------------------·------4R70 ______________________________ . 

4897 _______________________ ·--·----

4 942 - - - - - - - - - - - - - - - - •. - - - - - . - - - . - - . 

4974.--------------------·-· -----· 4991 _____________________________ _ 

f>026 ••• -----------·-· ---- ·-·. -----· 
5048 _____________ -·-· ---- .... -----

57.568 

.493 

. 540 

. 532 

6075 ...... -------··--------- --------- -----·------

5092. --- --- -- ------ -- ---- ·- - • -- - --· ··-- --"'----· J 

fi 122. - - - - - - - - - - - - - - - - - - - - • - - - . - - - - - - - .- ~; ~ - - - · 1 6143 ______________________________ _ 

May 28. 

8. 

57.507 
.IJU 

• 493 

. 417 
• 3;-)7 

• 6G3 

. 513 

• 228 

• 425 

• 506 

. :no 

• 4!10 
• 428 

. 570 

. 412 

. 403 

-----_": _. --. I . ----~·~ -~ --. I - - - - • :: - • - -

:~:~~::::::-/ :::::~:::: :::::~::::: 

57.457 
• 539 

. 454 
. 482 

. 370 

. 496 

. 532 

! ----.·~:.~---- :::::::::::: ·:::::::::: 
.:.iO ,----------- 67.449 

.Tune rn. 

s. 
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I11diridual mr·ru111"t:menls '!f lo11gituil1:.-Coutiurn·c1. 

Star. )lay 24-. 

I s. 
5178 _____________________ ---------- 57. lil 

5192 _____ . ____ . ___ • ___ • __________ • _' . 51a 

5236. ---- ---- -- -· --· - -- -· - --- - ----

525~- -------- --- ---- --------------: - ;;70 

5302. ---- -------- ·------------·---- . 47;i 

531 6 .. - - - - - - - - . - .. - - - - . - - - - - - - . - - - . ' - - - - - - - •. - - -

5348 _______ -------- ·-·------------- ·--- ---- ----
53R5 _______________________________ . ,382 

5432. ---------- --------------------' 57. 353 
5444 __________________________________________ _ 

5480 ______________________________ _ 

5496 - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - -
5535 ____________________________ _ 

5346 _________ -------- ---- ---------- -----------· 

55\!6 - - - - - - - - - - - • - • - - • - - ••• - - - - - - - - - - - - • - - - - - - -

5Gli •....•••••.. ------------------- -----------·· 

5644. --- --- --· --- ---- --------- ----- ---- - --------: 

5 714 ... ......... - ..... - ..... - - - - ... - - - - - - - - - . - - - - - - - - - - - - - - - - _ j 
5731_ ______________________________ ------------: 

5775 _______________________ -------- ------------' 

5795 _______________________________ -----------· 

?ll"v 28. 

.s. 
.5i. 2(i7 

• 4 i Ii 

. :;71 

.445 

.48x 

. 542 

• f>lil) 

. 4f.-! 

- 377 

. 26~ 

.5RO 

.67G 
• 29!1 

• 4 9 l 

. 442 

• 661) 

. 318 

. 5!l8 

- 621 

57. G22 

5834 .. - - - - - ••• - - - . - - - - - - - - - • - - - . - - . - - - - • - - - - - - - ' - - - • - - - - - - - -

584 7 .• - •• - - • - - - - - - - - - - - - - - - - - .• - - - • - - - - • - - - - - - . - - - • - - - • - - -

5874. - - - --- - -- • ---- -- -- ----. --- -- •• ------ ----- - .. --- -- -----. 

Jn11l' 2. 

s. 
57. 443 

. 3~8 

I . 481i 

I . 5;,3 

t------ ............ . 
. • ~90 

. 5:l9 

.460 

. :ms 

[. 9 72] 

. G41; 

. 72.'\ 

• 589 

.458 

.4i-! 

. 5ll 

• 4,-.7 
I I 

589:'> ................ -- ............................................. -----. ---- ---- ----!---- ------- ! 

5922 •• - • --- --- • ---- -------- -- -- --- - ------ ------

5044. - - - . - - - - - - - - - - - - - - - . - - - - - - - - - •. - - - - - - - - - -

.U6 

57. 4.)9 

,Jtan_• 8. 

s. 

57.252 
. 2;.i 

. 42~• 

. 4;,~ 

[. 141•] 
• (i8~ 

• (,{5 

[. llliR] 

• I :>3 

• tiO:i 

• 277 

. HS 

• 61i0 

• 2!l2 

.us 

. 42! 

. 388 

598() - - - - - - - - • - • - • - - - • - - - - - - - - - •• - - • - - - - - - - - - - - .• - • - - - - - - - - i. --. - .. - -- - - -- -- .... --. -' 
I 6005 _______________________________ ------------'-----· ------,--···------- .572 

6o:i3 _______ • _____________ • ________ . _______ • _ _ _ 1 . __ • ________ i _ .....• ___ . • 4 2 !! 

:~:::: :: : ::: : ~: :: :::: :::~:::: :::::: :::: :: :~:::T::: :::::::: \ :: : : : ::: :::: ---. ·_ ~~~ ---. 
:~~~:: :: : : : : : : ::: :: : : ::::: :: : : :: :: : ::: : ~:::::: J::: :: :::::: ! : : : : :::::::: --;,~ _-;,~~. --. 
6178 _______________________________ ------------1------------1----------·-:···-------·-

JllllL' l i. 

8. 

... >7. ii:J 

f>i. :J(J9 

[!">8. 144] 

:>7. 544 

• 4:10 

• HG 

. :i1 I 

• [11)9 

. 280 

• C:Jll 

. 1~9 

• tHi2 

• 55() 

- 537 

. 372 

& 6;-:3 

- 700 

. 21rn 

• 594 

• 51)5 

• :159 

• 305 

• s.-16 

. 418 

- 421 

• 374 

51. 475 

227 

Jm:1· 18. 

8 • 

()7. 20i 

• 4-:>H 

.442 

. 310 

. 513 

. 4135 

. 22~ 

• 35G 

. 471 

. :ao 

.. 1114 

. :l.~ll 

. 42;") 

. 427 

. 528 

. 2G4 

[ •l l~J 

. ,rn:i 

. 377 

[. 1 iO J 

. 31i 

. 525 

. 31"7 

. 279 

[- tl!li j 
. 4!11 

. 459 

57. 224 

---------·---·--·----·--------------'------'-.. _______ .. __________ , --·-----

From these several determinations we find the folkrn·ing nwan Yalues 

Firot position of o\Jscn·ern. Second po13ition of ob~crvcrs. 

Muy 24.. May 28. Jmie 2. June 8. Juue Ji. Jm1c 18. 
, ______ 

I 

Mean value of difference of Iongitnd e. i 57.430 ii7. 472 57. 50;) [1i. 434 57.464 57. 8.~.'l 

Mea.n error of one measurem-en t. ~ . __ . ±0. 109 ±0. llH ±0.0!l!l ±0. JRG ±0. IM ±0. 0!18 

Mean error of result .• _____ ---··---- ±0.031 ±0. 020 ±n.orn :±-0. 04:; ±o. o:J~ ±0. 020 

Corresponding weight __ •• _. ______ •. 80 1;-,0 277 IHl l2rl 2.50 
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And combining the several me1m values of the longitnde according to their respective 
wc:ights-

:Mean difference of longitude, first position..... . . . . . . . . . . . . . . . . . . 57''.481 
:Mean difference of longitude, second posit.ion ..... · . . . . . . . . . . . . . . . . 57 11.414 

Both...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 57 11• 448 
Had we employed the fi,-e additional measurements which were excluded by the criterion, 

this value would have been increased by 0''.003. 
A tlioroug·b discm;:sion of the observations for personal equation gives us the followiug 

results for the interval by \\'bich ~Ir. Goo<lfollow tapped later than Mr. Dean. 

Date. ::\o. star~. G-D. 

---- ----
June 5 I 26 +o. 043 

[j 22 0.016 

HI I 20 o. 104 

20 ' 20 +o. os1 I 

Mean of 4 ui;:;h ts .•••. +o. oia 

}llt>an of 88 stars .••••. i +o. 059 

Or rejecting four very discordant stars, and three which were discredited by the observer 
at the time, the remainder give-

Date. Nu. i-;tan;. G-D. 

June 5 2.1) +'J. 0~5 
20 0.009 

l!l rn I o. os2 
2u 1 is I +o. 057 

1--i--
:\te,m of fi"t 2 nighls •. i +o. 021 

I--
Mean of la.st 2 ni['bts •• ; +o. Ofi!l 

Mm'1 of all 4 nights ••. /~. 045 
i 

We may by various modes of arranging and classifyiug the stars observed arrive at some 
conclusions, positive or negative, regarding the source of the marked difference between the 
personal equation of one or both ob8ervers on June 5 and 6, and that existing June rn and 20. 

The mean of the equatorial reductions to the mean for the fifteen 1.hreads of tallie's 1, 3, 5, 
in the New York tran,;it, No. G, lamp west, with which instrument and in which position all 
four series of obsenmtions were made, is - 08. 012. For the ten threads of tallies, 2 and 4, the 
reduction is+ 0.01~; so that the value of G-D should be increased when Mr. Dean led, and 
decreased when Mr. Goodfellow led, by Os.030 sec. b. Tbe smallest value of sec. /J for any 



 

THE UKITED STATES COAST SCRYEY. 

of the stars is 1.0'i; the largest value, 1.31: the; mean Yalne, 1.1.J-: so tliat the eorrectiou fur 
inequality of diaphragm is ± Os.03±. A11plying tl1is eorrec:tion m: iim1-

D. htl. G. led. 

Jl,1te. ------ --~----- ;'\lean. 

G D. Ko. G- I>. :--; 0 

-- ------

s. 

June 5 +11.021; rn +n. 0:;~1 I~ +o.n:J:; 
(), 010 Ill 0. 01:7 JO {I. 01!!, 

]~ 0. 092 2 n. 11•2 ]II 0. (!~2 

20 +1" o;,1 9 +u. 1,01 10 +·•. 0.)6 

---- --·-·--- -------
o. (lj;) 0. U43 0. 045 

The ahsolute ar·conbnee of the means is of cour;-;c purely accidl'Iital, lint it "liow:< clearly 
that the small nervou>' dititm·li:mcc ineiclent to tl1e leading; uml to the ol1sen·atiiJ1J of Li tl1reads 
rather than l 0 did Hot affect the amount of persoual difference. 

N'ext, di\·iding the stars oliserved for personal difforeuee imo t\\'o cla>"se", aC'cordi11g to 
tl1eir brightness, t.he 1irst cla;.;,.. including all liri1:d1ter tlia11 the 5th rnasuitmle, aml the seeoud 
all fainter than thi,; limit, we fiud for the values of' G-D-

Cla~o II. 

l.Jnfo. 

G-D. 1' o. G-D. ~lJ. 

June 5 +o.fi211 l:l +o. (1;,i ]~ 

+n.ot4 12 0. l>lltl JO 

l!J +11.0H lO 0. U.i 8 

20 +u. 0:>1i i +o. uc,i; 12 
------ -----

I\f t.•1 n . - - +n. o;,4 +o.1;i:o 

Tho merest glance at those values shmrn that for the stars brighter than the fifth maf!nitude 
the personal equation is much sm.aller and very much mon~ constant thau for the f;1inter f'tars. 
A.s already stated, tho mean magnitude of tlie "'i.a;nal stars exehanp:(•d wa1' 5rn,;;; so that the cor
rei-<ponclillg personal difference wonld be decidedl,;- below the vah1e + Os.04."1 fonnrl as the rneau 
of all. 

It th0refore t:eems the more jmlieiou!" course to take the Rimple mean between the ref'ults 
ol1taim~d in tlie two positions of the uhc;erverc;, or, in othlT "·ords, to adopt tlie vaJm, + Os.0~1:35 
which these results indicate, and to reµ:ard tho perf:01ial Pq11ation as thus entirel:•• elimiuatl'd. 
The resultant value for the lonµ:itnde will rliffl'r h.•• only 0.dHlcl from that uhtai1wd L;· appl:inµ: 
the peri"onal equation+ Os.040 to each i11divitlual dotermi1iation. The vahH' adopted it', tlil're
fore, Albany, east of New York, 57s.45, which camtot, I thiuk, diITer rnure tliau DJJC or t\ro 
hundredths of a second from the truth. 

If instead of coml1ining our results aC'cording to tlit'ir dates we include in om• r-eril's all 
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tlie measurements m~de in each po,;ition of ohservern, the values declnced will differ very 
slightly from the preceding. T!tc figures will then he-

All ol>~eryations. Applyin1' criterion. 

Ko. ~tars. I Diff. Long. No. stars. Diff. Long. 

s. 8. 

In first po;;ition ------ --·. 

In second position--------'. 

76 

78 

57. 484 ±(). 010 

57. 417 ±0. 012 
75 
72 

57. 477 ±0. 009 

57.428 :+:O.Oll 

,----1--------· 
:Mean---------------' 154 57. 450 ±0. 008 147 57. 453 ±0. 008 

The measurements by the respective clocks are-________________ ,, ____________________________ _ 
I position. II position. Mean. 

Clock. 

---------- No. star:· Diff. long. 1 No. st:.rs. \ Ditf Ione:. No. stars. Diff. long. 

A_l_l>_a_ny-cl-o-ck ___ -_-_·________________________ 43 57
8 
•. 462 36 I i'iis .. 421 7~ i 57~·444 

New York clock .• ----------------------- 32 I 57.497 I 36 ' 57.435 68 I 57.464 ----!----·----------- ____ , ___ _ 
Mean 1n· '\Vts --------------------- 75 I 57. 477 72 ! 57. 428 147 I 57. 453 

I , 
The observations in the firnt and second position differ theoretically by twice the amount 

of the personal equations. 
A. strong corroboration of our adopted value is fornis1ied by an independent subsidiary dis

cu;.;sion of the rig ht ascens:ons of the Rtan; employed. The observations made at the station 
whose dock is graduating the record give for each star a value L!. a= L!. t- w, but observations 
made by means of the clock at the other station furnish the analogous quantities i. ± L::. a= L::. t-w, 
the upper sign applying "'hen the eastern clock is in circuit. Inasmuch as every exchange of 
star trausits thuR gives one value of L!. a and one of ) ± L::. a, we may combine the mean of the 
values outained for the frirmer with the mean of each of the latter, and so obtain a value for 
the longitude, which, although not derived from data strictly independent, may yet be fairly 
regarded as an iudependent determination. Of course such a value is inferior in precision to 
that which is free from the influence of errors in the adopted clock correction and personal 
equation; f'till the following table ,;hows how fully this mode of determination corroborates the 
previout< re1<ult. The values of i. ± 6. a are corrected for personal equation, by substracting, 
on the fifft three nights, and adding on the la8t three, the quantity Os. 034. 

Smr. 

B.A.C. 

4741 

4758 

478~ 

4797 

4816 

----"----------------------.----~------------

Albany clock.. N. Y. clock. 

Alb obs. N. Y.ohs. 

------------1~--------------

Alb. obs. I __ N_. _Y_. _ol~'s_._ 1 

>.+A a I No. 
! I 

\-Aa 1 No.! ..1a 'No. 

Mean 
Aa 

Alb. obs. 

I 
! Wt. 

N. Y.obs. 

-l-

1w1 . 
---- -- ----- -------- --

s. .. 8. s. 8. $ . 

+o. o:Hi +:,;. 50fl 
__ .. _______ 

-- -- ---- ---- - . -· - +o. o:lli 1::::::::::::::: 57.473 6 

+o.Ollf> &7. r,Ht> ..... .. -....... -- -- ----- ...... --- . +o. 005 • 590 6 
I 

+0.026 ;, j. 4~5 ................ ---, -· ---- --.... - .. --- +o. 02(; -- ...... - I- -- --- • 45!l 6 

+o.521' 57. 91 l ---- ------ ---. ---· - ... +o. 52S ---- ---- :------ • 383 6 

+o. 17 6 1 57.499 i ---·!-···--··· +~. 1 i6 
_______ ,,.! ______ • 323 6 , ..................... 
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T,\.13LE-Continne<l. 

Ali.m:iy clock. ;\. Y. cluck. 

Star. ·------- ------- llf .. an N. Y. ohs. 

.A.Ill. ohs. N. i'. obs. Alb. ol>s. ::\. Y. o!Js. 

B. A. C. No. >-+ j.a ~o. A-j. a No. L>.a No. Wt. Wt. 

---- ------------ -------- -----·-- -·------

484L 

4870 

4897 

4942 

4974 

4991 

5026 

50-18 
5075 

5092 
5122 
5143 I 

517ti 

51\12 

5!36 

5259 

5302 
5316 
5318 

5385 

5432 

MU 
5480 

519G 

5535 

5546 

5a!l6 

5617 

56H 

57H 

5731 

5775 

5795 

• 
-0. 163 

+o. 175 
-0. 768 
-0. 127 
+o.531 

+o.o7i 

+o. 11~ 
-0.022 
-0.02\1 

+0.053 

+o. 152 

-0.001 

-0.356 

+0.082 
-0. 536 

+o. 105 

2 

2 

2 

;) 

3 
2 

3 

2 

2 

4 
4 

5 

4 

6 

-0. ovo 5 

+o.33! 
-0. 141 2 

-0. HS 2 

-0. 070 2 

+o. 2ur> l 

+o. 050 1 3 

--0, 140 3 I 

-0. OH 2 
-0. 266 2 

+o. 198 s 

8. 

+:>7. 4CiG 
57. G82 

56.541 

57. 321 

57. 981 
57.504 

57. 411 

57.450 

54. 417 
57.599 
57.683 

57. 44 l 

57.040 
57.473 

5u. 724 

56. 560 
57. 3~!) 

57.511 

57.205 

57.-111 

57. -191 

57.528 
57. 352 

57.490 

57. 452 
56.g54 

57.456 

-0. 172 I 3 57.126 

-o. 060 I 2 +51. 462 

s. s. 
1 ---------- ---- -------·- ·---

2 ---------· ---- ·-------- ----
2 --- ------ ---- ----- ___ .. ___ _ 

2 

:1 ·--------· ---- -----. -·- ----
3 

2 --·------- ----

3 ---------- ---· 
2 

1 -----·-·-- ---- ·---- ---- ----
2 

4 --·--·---- ---· --·-·-·-

1 ---------- ---· ----- ·--

5 :----------.---- --·------

4 1---·-- ... ---i-- .. - ---------
6 : _________ .. ; 

5 :+ 57. 57\l 

1 57.337 

2 57.780 

2 57.474 

2 57. 32i 

1 ·-···-----
3 57.490 

3 57. 378 

2 57. 574 

2 57.810 

3 

2 

2 

2 
2 

2 

2 

1 

-0. 12:, 1 
+0.111 1 
-0.185 2 

-0. 047 2 

+o. 001 2 

-0. 160 2 

+o. 05G 2 

+o. OG8 l 

3 57. 520 

.5 7 . .52!\ 

57.4FS 

57 . .n~ 

~::::::::1::1::::::::: ::::; [,7. 523 

.57. G20 
b7. 55; 

2 

2 

2 
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These results <liffer l>y tl1e sum of the transmission time in the two directions, which, from 
thi8 ronµ·h dckrmination, would seem tn be Os.052. or almut half this amount in each direction. 
Their half ;;nm give:<, a,.; tlie l>PRt value ohtni11uhle from this rnode of combination, 57s.454 from 
152 ob,,crvation:o. 

In tl1is abstract of our result" I have not entered upon the quei-'tion of velocity of the tele· 
graphic signals. This has hee11 thoroughly discnssficl, and the resnlts by the two wires com· 
pared. but it has 110 hearillg upon the purpo"e of the present report, inasmuch as the time of 
transmiFsion has been c·ompletely elimi11ated. The a'\'erage time of transmistiion of a signal 
·was three bumlrr~dtl1~ of a second. 

Finally. the indivirlnal determinations classified according to stars, give, as the mean re
sult, 57s.44G ± 08.012 from 52 different stars. 

The thorough accordance of our final values, no matter what the principle adopted in their 
comhiuation, rcmlers it -vcr;' improliable in my judgment that the adopted result can be in error 
by more than the hundredth part of a second. 

The longitude of the station point in New York, as determined by Mr. Walker, was-
0/i. 12m. 15s.4.7 eas {, from W ashiugton, (Observatory.) 
0 11 26s.07 west from Cambridge, (ObserYatory dome.) 

Hence, we have for the longitude of the station point in ~Ubany
Oh. Om. 578.45 east from New York. 
0 13 12s.92 east from Washington. 
0 10 28s. G2 Wetlt from CarnLridge. 

The geodetic reduction to the meridian circle of the Dudley Observatory is Os.034, and 
to tho centre of the dome the reduction is - 08.051. 

'T er:· respectfully, your obedient serYant, 
B. A. GOULD. 

Prnfessor A. D. BACHE, 

S1tpf'rintrndmt Unifrrl States Coast Survey. 

APPENDIX No. 19. 

OD8ERYATIONS OF TIIE SOLAR ECLH'SE OF 1860, JULY 18, MADE AT THE COASr SURVEY STATION, CUNSTOCK 
MOUNTAIN, NEW IIAMPSHIIlE, BY PHOFES~OR A. D. BACHE, SUPERINTENDENT UNITED STA.TES COAST 
SUiffEY. 

L Coast Survey station Gurrntock is in the township of Guilford, Belknap county, New 
Hampshire, latitude 41° 31' 03" N., longitude 7P 21' 50 11 (4h. 45m. 27s.4) approximate, west of 
Gree11wid1; and ha;; an elevation of about 2,440 feet above the mean level of the sea. 

The instruments having been carefully readjm1ted for the purpose, hourly observations of 
magnetic declination and horizontal force, in connexion with reg,1lar meteorological observa
tions, were made two days before, and (except the observations of the horizontal force*) 
continued for two clay;; after the eclipHe. 

On these four days during the t'nl hours next preceding the time of beginning, and the 
two following that of the eud of the eclipse, the magnetic and meteorological observations were 
made half-hourly, and during the times cone><pouding with that of the eclip>ie they were made 
every two minute;;, aucl during the eclipse itself observations of the temperature of the air and 
solar radiation were made every half minute. So f11r as practicable, all these observations 
were made simult.a neously with similar ones which were assigned for the party sent to Cape 
Clrnd1eigh, Labrador, nuder :he charge of Professor Alexander. 

<>In a violent storm on the morning of the l!lth the bifilar tent was blown down, deranging the instruments to such an 
extent ao to prevent furthe1· oLservationH uf horiwnt.al fore!!. 
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During the mornings of July 16 and 17, at times correr;ponding witl1 tl1at of tlie eclipr<e 
on the 18th, obr<ervations of the tranr;its of solar spot;;, and <lnrn·ing;s of the same. were made 
in cmmexion with the r.lrill practice of the aid,; in couuting: aud nu ti Ilg" time: expcriuH:nts were 
a eo made with screens of different coiors, kc .• &e. 

Tlic weather on the morning of the 18t!t prnvl'rl rernarkal>l,\- favor:1],]r;, Frnm snnri,-p 

until 10 a. rn. scarce1y a cloud olJseured tlw sky. the temperature of tl1e air ran;,:·i11;; frurn ;)[!

to 65° Fahr., with a lig·ht breeze from the southwest at 110 time exceeding two mile~ an hour. 
The i11strumen t >vl1id1 I used was a Dollond telel'.<cope of six feet focal length and aperture 

of four inches, (C. S. No. I,) equatorially mounted, and proYidcd with a dark box for projecting 
the image of the sun upon a screen. After some experiments the mag:nifyinf! power of G4 was 
selected for observing the times; but for making drawi11g" of the 8pols the power 1:31 was used. 
With the power 64, the diameter of the sun's projected image wao; 5. 7 inches. The tr>rn:-lits 
were observed upon a white screen, with parallds in red. 

2 . . First contact.-The minute,;, second:-;, and iiali' seconds, were eounted alom1 by ~Ir. 

Toomer, who was stationed at the chronometer. 
h. m. .. 

First contact of an elevation on moon's limb . - ..... · · · · · . - .. · · · · 7 :22 46.1 
First contact of true line of limb ............................. . 48.1 
Disk fully on (bvo accordant ohsen·ations) · · .... · . · · · ·. · · .. · · · · 7 :!2 51.6 

The point of contact agreed preC'isely, as observed, with previous computation. The 
elevation referred to above was the western of two which were noticed shortly afterward. 
Contact had certainly not taken place at 45s., and probauly not at 48s. Tho sun's limb wns 
well defined, with but little tremulous rnotio11. 

lJir. 11lcDonnell, who observed the contaet8 \Yitl1 n Fraunl10for telc:<cope of 4G ind1cs focaJ 
length and an aperture of three ind1es, with a power of 8-1, uoted the time of di,J;: fully 011 as 
7h. 22rn. 51s.6. 

1J1r. Dean observed the contacts with the telescope of the 30-inch theodolite, (No. 1, C. S .. ) 
having a focal length of 46 inches and aperture of three illches, aud using a power of u1out 
115, with the darkest shade of London smoke. This irn;trument being at wme distance from 
the others, he noted the time from a siclereRl clironometer.-(Hntton, No. 20~.) The oliservcd 
time of disk fully on was 7h. 22rn. 53s. 7 Gunstock mean time; but Mr. Dt.!au remarks that 
this is perhaps two seconds too late. 

When the moon's limb had fully passed, I noticed two prominences near the point of 
beginning, the westerly one havinp; made the first contact. This cPrtainly had uot occurred at 
4Is., and probably not at 44s. The edge of the moon was well defined, nnd had hut little 
apparent motion. 

3. Position qf 8pol'l'.--T1rn adopted nomr.nclatnrn denotes groups of 8pot,.: hy capit;il letter~, 
.A, B, C, D, &c., and in in di vidnal mem lie rs of grnups by tlw 8mall letter", a, b, c, d, &c. 
The field of the telescope was divided into oetants by four spi<ler-li11et:, and the eiµ:ht radii 
distinguished by numerals 0 to 7, 0 denoting the north, 2 the east, -! tbe 1>outh, aud 6 the west 
lines, respectively. The following four sets of transit obsern1tionH \Yere made, 011 tho 17th and 
18th July, to determine tho position of tho spoti;. 
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4. Occnltatinn of .~pnts.-From '7h 3im. till 871. 20m. observations were made of the pas;,;age 
of the moon's limb over these spots, as aho the third of the preceding series of spot transits. 
'l'hc moment of greatest olrncurat.ion passed while I wmi thus eugaged, but frurn 8h. 24m. to Sh. 
25111. mea:iures of the degree of ob,;curntion were taken. Subtiequcntly the emersions of tlie 
spots were noted. 

The following are the observed contacts with other spots: 

DISAPPEARANCES. 
Name of Rpot. 

Ad ...... .................. . 

Ag·············································· ............... . 
Ac ............................................................. . 
A (first contact of penumbra). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . 
Ab ( firRt contact) . . • . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
Ab ( c·nmplete clisappearnnce) ..........................•.............. 
A ( cr1ge of black part) ........•................................ 
A (com1llete dieap1learnnce of penumbra) .............................. . 
E (first contact of penumbra) ....................................... . 
E (fir~t e<lge of black part) ..•..................................••.. 
E (complete di~afiJearancc of penumbra) .....•....•.................... 
Fa (fir~t cclgc-gray) .............................................. . 
Fa (second contact) ...........•..................................... 
Fb (fir"t cdgr)......... . ......................................... . 

REAPPEARAXCES. 

A (first appearance of penumbra). . . . . . . . . . . . .........•.............. 
AJ, ............................................................. . 
Ab (first appearance of black 1mrt).. . . . . . . . . ..................... . 
Ali (white crPvicP) ...............................................•. 
A (corn11lete a1)pearancP of penumbra) ................................ . 
Ad (first Pog<') ................................•................... 
Atl (last edge) .................................................... . 
Fb ............................................................ . 

Mea.n time. 
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39 
40 

8 15 
16 

17 

8 19 

h. 

8 29 

;_-HJ 

31 

9 10 

40.3 
4\).:J 

10.0 
38.3 

25.8 
02.7 
12.4 
45.8"' 
28.5 
04.8 
25.0 
28.7 
43.2* 

01.St 

.. 
21.st 
38.2 

13.0"' 
28.9§ 
25.3 
38.0§ 

50.H§ 

48.:l§ 
Fa.............................................................. 09 11 

E (firf't part oflargf' ~pot).... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 55.2 
E (seroml part of' large ~pot)...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17 13.9 
E (small s11ot). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . • 26.3 

The black part of spot E was double, the larger part preceding, and the longer diameter 
of each portion running from northwest to Routheast. The wl1ite crevice in s~)ot A was first 
seen on the 18th, being on the southeast side. 

5. Last contact.-I,imbR apparently in contact.· ... · · · · · · 
Separation supposed to have occurred· · · • · · ·. · 
Separa.tion certa,inly had occurred · . · .. · · · . · . · · 

h. 111. 8. 

9 3{) 49.9 
50.6 

9 30 53.6 
The second of the above was made a frac.:tion of a second later by an independent obser

vation. The point of contact was, as in the ingress, exactly accordant with computation. A 
power of 64 was used, as at tJ1e beginning, a higher power being found to be no improvement. 
'!'he first and last contact were observed on yellow paper; the transits of spots on white. 

Mr. McDonndl, observing with the Fraunhofer telescope, noted the last contact a fraction 
of a second later. 

Mr. Dean, using the theodolite and sidereal chronometer, as before, observed it at 
97t. 30m. 49s.2. 

" U nccrt&in. t Somewhat uncertain. t Too late. §Good. II Within about ao •. 
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Tlie errors and rates of the chronometers were well determined by JJir. Toomer, on tbe 
nights before and after the eclipse, with a 2G-inch transit instrument, Ly "'\Yurdemann, nhserving 
nine zenith and circumpolar stars (with rn·crRal of instrument) on eacl1 night. The chrouometcr 
corrccti'.ms have Leen applied to the times as giYon al1ove. 

G. Pltcnome1m. -The moon'~ 1 i '.Hb waf' freq uontly ob,.;crvcd to be quite irre~ular; at 811. 40in. 
and 9'1. it had the appearance of cxtendf1d tal1le-la11ds, separated by deep valleys aud l1iµ·l1 
mountain peaks. At 971. 20m. tlie outliue was obl'erYed to dmnge cuusideraLly, particularly 
near the we8tern cusp, where the di,.;k apparently becllIHe "uddenl_y elongated. 

At about Sh. 20m. an appearance v,·as remarked iu the southeast limb which looked upon 
the screen like a mn.ss of cumulus douds; the top:; illuminated, the bases gray in shadow, and 
the dark line appeariJJg like the shapes of their bases. The shape and degree of illumination 
seemed to vary rapidly; this was, however, probably an illusion, as the dark lines >Yero 
stationary, and their forms persistent under the l1e~t illmnination. They were re1watedly 
noticed during the eclipse, and were quite noticcal;]e at lh., and, thongh le,.;s marked, were 
quite well seen at llt. 30m. p. m. The next day the dark lim hs had opened out into spots. 

APPENDIX No. 20. 
OBSERVATIONS OF THE SOLAR ECLIPSE OF .TULY 18, 1860, UADE AT THE COAST 8URYEY OFFICE, WASH· 

IN'GTON, D. C., BY CRAHLES A. SCHOTT, ASSISTANT UNITED STATES COA~'T SUR\'EY.-iSKETcll Xo. 2\J i 

The observations were made at a station in the vicinit.Y of the Coast Snrvey oflice, in lati
tude 38° 53' 03".8 N.; longitude 77° 00 1 07".8 "'\Y. from Greeirwich; these values being derived 
by direct measurement from the trigonoruetrical station at one of tl1e oftice linil<liugs. 

The telescope was the one ordinarily used hy me for olisen·ing solar l'jJOis, (Frauubofer and 
Utzschneider, C. S., No. 12,) of four feet focal length, and equatorially mounted. A. power of 
55 was used, and the sun's image projected a).!:ainst a screen in a dark box. The last contact, 
and tbe contacts with the solar :>pot~, were ohserved with a power of about 175. The local 
time was determined ·with a Gambey sextant, from observations of equal altitudes of the sun, 
using a mean time chronometer, (Kessels, No. 1287.) 

Both before and after the eclipse two sets of observations of the solar spots were taken, 
according to the mode of observation employed b:;· Mr. Carrington. 

About 4k a. m. the sky was clear, but gradually n haze J"Oi'P oYer the river, and interfered 
in some degree with the observations of the first contact. These were-

Chron. time. OhsPrVt'L 

1 lh. 26m. 09.2s.-ls.5.... . · .... · ..... ·Chas. A. Schott.* } 
09.5 . · .. · · · - · · · · · · · ······A. S. Vl'ad1'wortb. Same tele;;cope. 
06.5 · ·. · · · · · · · · · · · · · · · - · · J. H. Patton. 

Mean ..... 11 26 
-4 29 

07. 6 · · · · .. · · · · · · · · · · .. · .. L. F. Pourtale;,;. t 
. · .... · · ...... · · .. ·. · W. L. Nicholson.:): 

07.8 
40.8 chron. correction. 

July, 17d. 18h. 56m. 2'1'.0s. mean time of first contact. 

OThe correction b.5 is from a close estimate of tlic intcnal of tlw same limit of prnjediou at last contact, ("llowing for 
difference in power of telescope,) the moon producing a sensilile indentation at 9s 2. The exact point of conta"t wa~ mark cd 
by a spider line. 

tObserved with a smaller t.elescope (C. S., No. 27) direct, with a red sbadc·glar;s, the pocket "lironometcr l.ocing com
pared with No. 1287 Defore and after the obserrntiou. 

t Obserya.tion not satisfactory, the telescope being too small. 
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At 12h. 29m. OSs. ( chrnn. time) the spot marked 241, accompanied by a smaller one, seemed 
to slide down a slope on the moon's limb, and gradually disappear. It was only on this part 
of the limb that the lnnar outline was irregular. 

Chron. time. 
The small spot north of 23G reappeared.·············· · · · · ·. · · · ......... 1211. 19m. 30s. 
Spot 23fl, first contact·•···· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · .. · ·... 12 21 02 
Spot 23!), last conhict · · · · · · · · · · · · · • · · · · · · · · · · · · · · · · · · · · · · · · · · . . . . . . . 12 21 53 
Spot 242 reappeared, (Wad:nvorth obs.)·· .. ·· · · · · .... · · · .............. 12 49 15 
Spot 241 do. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 12 50 39 
Spot 23!) do. penumbra · · · · · · · · · · · · · · · · · · · · · · · · · · ·... . . . . . . . . . . 1 03 02 

do. small nucleus· · · · · · · · · · · · · · · · · · · · · · · · . . . . . . . . . . . . . I 03 29 
do. large and 2d nucleus· · · · · · · · · · · · · · · · · · · . · . · . . . . . . . . I 04 03.5 
do. second limb· · · · .... · ... · . · · - · · · · · · · · . . . . . . . . . . . . . . I 04 16 
do. last contact penumbra.· · · · . · · · · . · . · · · . . . . . . . . . . . . . . 1 04 50 

Assistant Wadsworth remarked a perceptible change of ontline on spot 23!) as it dis>1p· 
peared behind a lunar elevation. I saw neither change of color nor of outline in any spot. 
Upon the opposite (or western) cusp there was a remarkable chaugo in tho moon's outline. 
This was noticed towards the close of the eclipse. About this time the undulation of the 
moon~ s limb increased, and remained so until tho eclipse was over. 

Observations of "last contact. 
Chron. time. Observer. 

lh. 20,in. 46. 5s. · · · · · · · · · · · · · · · · · · · · · · Chas. A. Schott. 
47.3 ........... . · · · · · · · · · · A. S. Wadsworth. 
47.5 ........... . · · · · · · . . . · · · · J. H. Patton. 
45.3 ........... . · · · · · · · · · · · · · · L. F. Pourtales. 

lh. 20m. 44. 5s.+ 1s. 0 · ......... ·. · · · · · · · · · · · · · · W. L. Nicholson. 
~--~~--~~~ 

Mean . · · . . . 1 20 46.4 
-4 i9 41. G ohron. correction. 

July, 17d. 20/i. 5lm. 04.Ss. mean time of last ooqtact. 
The following observations were taken for position of solar spots, according to Mr. Car-

rington' s method: 
Jul.1J 18, a. m., chronometer 1287.-Bifore tlie eclipse. 

- --
I I /_ 

I s. _I W. I s. w. 
I 

----1---

I h. m. • ~- h. m. .. .. I 

0u 

I 
10 24 02.5 -02. 3 0u 10 28 l~.2 17 9 

0l 06. 2 -06. 0 0l 19. 0 18.8 

236 u I 44. 8 44.8 236 u 59. 2 68.9 

237 l i 25 04. 7 04.5 236 u 29 45.7 4:). 5 
I 

238 l I o~.o -07. 8 240 l JO 04.0 04.0 

236 u 31. 0 3-0. 8 241., 28.8 28. 5 

240 l 50. l 49.9 239 u 28.8 2-. 5 

24.l u 26 12. l 12.0 242 u 31. 7 31. 8 

239 u 12. l 12. 0 241 u 31:'. 5 37. 2 

2!2 u 17. 1 17. 1 242 u 40. 1 4-0. 0 

2.U u 24 0 24.0 239 u 53.5 63.4 

U2u 25.2 21>.0 240 l 1>8. 8 68. 5 

239 u 41. 6 41. .~ 0l 31 29. l 28.9 
2Hl l 44. 0 44.0 0u 31. 8 31. 8 

0l 27 13. 5 13. 5 .. .. -- ........ ·····---·--· ......... .................... 

0u 19.8 Ill. 8 ---- ......... ~--·-----···-----· ................... 

NOTK--u indiCllt.eB upper tran~it. l indicates lower transit in reference to centre of wires. Observations marked S, taken 
by myself. Obs,.rvatlolll! Dlft.rked W, taken by AASil!tn.nt Wa.dsworth. Contacts called out by Mr. Patt.on. Observations 
are somewhat affocled by the wind. Thin clouds near the eastern horizon. 

o Mr. Nicholson observed with a larger telescope than before, and is ~rtain of having ftllticipated the last. contact by h. 
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A.fler the eclipse. 

s. I W. :1 I s. i 
:! 1V. 

h. m. .. .. h . m. .. . . 
0l 1 58 24. 1 24.0 01 2 02 16. 0 15.9 
0u 26.2 26.0 0u 16. 0 15.9 
236 u 59 05.5 05. 0 236 u 56.5 56.5 
237 l 21. 2 21. 0 237 l 3 15. 0 15.0 
238 l 24.2 23. 7 !i 238 l 18.0 17. 0 
237 l 42.5 42.7 237 l 32.8 32.5 
236" 47. 0 47.0 236 u 40.7 40.5 
238 l 54. 1 54. 0 2:J8 l 45.4 45.3 
240 l 2 00 05. 7 05.7 : 240 l 58.0 58. 0 
241" 35. 1 35.0 

l' 
241 u 4 27. 1 26. 8 

239" :l5. 1 35.0 239 u 27. 1 26.8 
241" 40. 2 40.0 241 u 31. 7 31.5 
239" 57. 0 57.0 239 u 48.5 48.3 
240 l 01 06.8 06.8 !i 240 l 58.0 58.0 
0u 37. 0 37.0 01 5 29.5 29.5 
0l 37.3 37.3 i 0u 29.5 29.5 

i 

The following table shows the heliographic positions of the spots: 

Spot, No. .Astronomical date. Latitude. Longitude. 

d. 0 0 . 
236 July 17 . 823 N. 19 30 254 36 
237 • 897 s. 5 57 245 45 
238 • 897 s . 9 05 239 00 
239 . 32:i N. 16 50 178 45 
240 • 823 s. 18 35 184 30 
2U • 823 N. 9 25 188 14 
242 • 749 N. B 35 184 05 

Respectfully submitted, 

CHAS. A. SCHOTT, A.ssi.stant U. S. 0. S, 
Prof. A. D. BACHE, Superintendent United States Ooa..st Survey. 

APPEN'DIX No. 21. 

241 

OBSERVATIONS OF THE SOLAR ECLIPSE OF JULY 18, 1860, MADE AT CAMBRIDGE, MASSACHUSETTS, BY B. 
A. GOULD, ASSISTANT UNITED STATES COAST SURVEY. 

The eclipse was observed very satisfactorily at the Cloverden station of the Coast Survey. 
All the observations were made by Mr. Searle, except the beginning, which was observed by 
me. The telescope has an aperture of 4. 6 inches, and a magnifying power of about 80 times 
was employed. The error and rat.e of the chronometer were thoroughly determined by a series 
of transit observations on several successive nights before and after the eclipse; so that no error 
except that of the observers' perception need be apprehended. 

31 
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Cloverden S. T. M. T. 

Beginning of eclipse ..................... · • ·. · · .. ·. · 3h. lOm. 14s. 19h. 24m. Ols. 
Spot B,* 1st c1mtact- ...................... •· .. · .... · 3 26 22 }!) 40 06 

Spot A, 1st contact· .. ·· · ... · · .. · · · · · · · · · · · · · · · · · · .. · 3 28 07 19 41 05 
Center of large spot, 1st contact··· · · · · · · · · · · · · · · · · · · · 3 28 36 19 42 20 
Double spot 0, (together,) 1st contact. · · · · .. · · · · .... · · 4 04 20 20 17 58 
Spot D, 1st contact·· · · · · · · · · · · · · · · · · .. · · · · · · · · .. · ·. · 4 07 04 20 20 42 
Large spot. Complete emersion of black portion· . . . . . . 4 14 01 20 27 37 
Spot B, 2d contact .. · .. · .. · ·. · .. · .. · · ... ·. . .. . . . .. . . 4 15 42 20 29 18 
Spot D, 2d contact···.· · . · · · · · · · · · · · · · · · ·. • · · · ·. · ·.. 4 53 13 21 06 43 
Double spot C, (I,) 2d contact.·· .... · ·. · · . · · ·........ 5 01 51 21 15 20 
Double spot C, (II,) 2d contact ....... · .. · ·. · ·........ 5 02 17 21 15 45 

End of eclipse· · ·. · · · · · . · · · · · ·. · · · · · · · · · · · · · · · · · · · · 5 16 37 21 30 03 
The observations were in sidereal time, and the limit of probable error is estimated, both 

by Mr. Searle and by me, as not exceeding three seconds. 
Respectfully submitted by 

B. A. GOULD. 
CAMBRIDGE, July 23, 1860. 

APPENDIX No. 22. 
DISCUSSION OF THE RECULAR CIIA~GE OF THE MAGNETIC INTENRITY (HORIZONTAL AND TOTAL) ON TRE 

ATLANTIC, GULF, AND PACIFIC COASTS OF THE UNITED STATES.-BY ASSISTANT CHARLES A. SCHOTT. 

COMPUTING DIVISION, COAST SURVEY, Janua,ry 19, 1861. 

DEAR Sm: In conformity with the Superintendent's directions, the secufar change of the 
magnetic declination and inclination for stations in the vicinity of the coast of the United 
States bas been investigated, and in order to complete these papers there remained the discus
sion of the magnetic intensity. I herewith respectfully submit so much of this investigation 
as the present state of the material will permit, thinking that a collection of the observations, 
reduced to the same absolute r;cale, would be of advantage at this time for the purposes of 
comparison or discussion. The table of re~mlts for horizontal and total intensity, here given, 
should therefore he considered as preliminary to the investigation of the secular change which 
it is proposed to resume hereafter. 

The collection of magnetic iutensities embraces stations on the Atlantic, Gulf, and Pacific 
coasts, aud a few inland and foreign stations, and is believed to contain all observations, taken 
a suflicient number of years apart, for the recognition of changes of intensity. It includes 
hori:wntal as well as total intensity (with but a few exceptions) at 36 stations, for which the 
total number of observations is over 270. 

The earlier observations, before the introduction of Gauss's method of expressing the 
force in absolute value are imperfect, and should be considered as subject to slight corrections. 
They involve the secular change of the total force at the base stations, Woolwich or Toronto, 
of which we have as yet but a very imperfect knowledge. It may be considered as fortunate 
that the total force at Woolwich has apparently undergone little or no change since absolute 
determinations were made. Dr. Lamont, in his discussion and delineation of isomagnetic 
lines in central Europe, arrives at the same conclusion. At Toronto, also, the secular change 
is very small. In the conversion of the relative into absolute numbers, the value 10.388 for 
total intensity at Woolwich, in absolute scale, corresponding to 1.372 of the arbitrary scale, 
bas been u~ed and is considered as constant in the conversion of the earlier observations. The 

~The letters are not the same for the sa.me i;pots, as in the paper, Appendix No. 20. 
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results given by General Sabine, in the volume for 184G of the Philosophical Transactions of 
the Royal Society, were of the greatest advantage in the conversion of the various relative 
numbers; the determinations at many statiom; depending, either directly or indirectly, on the 
value for Toronto. 'l'he total intensity at this station, iu the arbitrary scale, is 1. 83() between 
1842 and 1846; and the total intensity, in absolute measure, may be taken as 13.Hl, answer
ing very nearly for the years between 1845 and l 851. The connexion with Toronto is particu
larly valuable for the extensive series of Dr. Locke, for which purpose the intensity at Cin
cinnati had to be carefully discussed. General Sabine adopts 13.G9 for the total force in abso
lute measure, (l.795 in arbitrary scale,) answering between the years 1838 and 18-1±. For that 
period the horizontal intensity at Cincinnati may be taken equal to 4.548, Toronto being 3.540 
(nearly.) From the observed total intensity and dip the horizontal intensity is obtained by 
meami of the relation X = <p cos.O. The magnetic observations of the U. S. Coast Survey 
were commenced in 1844, and with some exceptions, in the earlier yean;, the absolute hori
zontal iutensity was observed at each station. The total intensity was deduced from the 
observed dip. 

The intensity is expressed in English units (grain aud foot.) For the conversion of the 
intensitieR exp essed in French units (millimeter and milligramme) the multiplier 2 .1G95 was 
used. For the conversion of relative results into absolute the necessary information is given 
in tho notes appended to the tables. 

The localities are arranged in geographical order, commencing in the northeast, proceed
ing to the southward and westward, and terminating with the station:,; on the Pacific coast. 

The first column for eacl1 8tation contains the reference number; the second, the date 
arranged chronologically; the third, the name of the observer; the fourth, the reference to the 
observations; the fifth, the locality; and the sixth and seventh, the horizontal (X) and total 'f, 
magnetic intensity, expressed in absolute measure. 

1 
2 

3 

1842.7 
1845.5 
1859.£ 

Qrrn1rnc, CANAl)A. 

Latitude 460 48'; longitude 710 14/. 

Lefroy ----------- ------ Phil. Tra.ns. R. S., 1846 ___ I Roy. Art. Barra.cks ----------·--! 
Youngbusband---------- .••• do •••••••• dO--------: Wolf's Monument----------·-·-f 
Schott •• --- - ·--- --- --- . U.S. C. S ----- _ ---- _ ----l---- •• dv ••••• ---- •. ___ • ____ •••• i I . I 

' ' 

PORTLAND, MAINE. 

Latitude 430 39'; longitude 700 16'. 

-~------------~---- ·----·- -- ----------------·-------

1 1845. 5 

2 1851. 7 
9 1859. 6 

------

Locke. ____ • _____ ------· Phil. Trans. R. S. , 1846 - --1---- ------------ ---- -----.. -.. -' 
Hilga.rd ____ • --- ---- •••• U.S. C. S •• ----· ____ •••• 

1 

Bowdoin hill.---- -- --- • ___ •• __ .: 
Schott. _______ •• -- __ ---- _ -- .do._. --- -- _____ ----· \ .• __ •• do _______ --- • ___ ---- ____ -\ 

PORTSMOUTH. 

Latitude 430 05'; longitude 700 "3'. 

x I "' 3. 040 13. 78 

3. 0321' 13. 63 
2.991 13.60 

I 

3. 430 • 13. u 
3. 450 I 13. 54-
3. 456 I 13. 30 

__ I ___ _ 

1 
2 

1850.7 I llilgard ________________ I u.s.c.s _______________ I Kittery Point .----~=~=--~-1~-;-500 j 13.48 

1859.6 Schott-·--------------- •••• dO--·-····-·--------j·------------·--------------·-· 3.496 I 13 67 
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1 
2 

1850.7 
1859.6 
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NEWBCRYPORT. 

Latitude 420 48'; longitude 7(}0 49'. 

Hilgard ---·---·-------.I U.S. C. S --------------- Plum island-----------···--··· 
Schott •••••••••. ------·i·--·do .•••.. ------------ .••••. dO-------- -------- ·----·· 

I 

GLO'CCESTER, CAPE .ANN. 

Latitude 42° 36' ; longitude 7-0° 38'. 

x 
3.530 
3.528 

<P 

13.56 
13.53 

l 

2 

1849. 7 

1859. 6 
Keelr------------------1 U.S. C.S ••••••••••••••. f Beacon hill, on Eastern Point -···13. 618113. 48 
Schott .•• --------------· 1----do .••••.••••••••.•• +--·-·do ........... do ...••••••.. 3. 645 13. 86 

SALEM. 

Latitude 42° 32'; longitude 70° 52'. 

I I . 1849.7 I Keely __________________ : u. s. c. s _______________ , Fort Lee. _____________________ _ 

2 1855. 7 I Schott •••• _. ___ •••••••. ·I-... do •••••••••••••• --- .
1 

.••• do. - • - ------ ---- ----. ---·-· 

1 1839. 5 

2 184.2. 5 

3 1846. 8 
41 

I 
1855. 7 

1846.6 

2 1855.7 

BosToN. 

Latitude 42° 20' ; longitude 71° 02'. 

I 

LoomiB----------··-·--·I Am. Phil. Soc., vol. VIII •. i .•••••••••••••••••••••••••••••• 
Locke ••••• -- ••••••• -- --1 I'hil. Trans. R. S., 1846 •••..••• _____ •• ----- _ •••••••• __ --·· 

I 

Lee •••••••••••••••••••. 

1

1 G.S.C.S ••••••.•••••••. South Boston heights----·-····-
Schott ---- __ ••••••••••••••• do .•••••••••••••••• -1 · ... do •••••••• do •••• _ •••••••••• 

NANTUCKET. 

Latitude 41° 17'; longitude 100 06'. 

Lee •••••••••••• ---- -- • · 1' U.S. C. S ••• - • • • •••• •• • . On North Beach, west of and near 
harbor light. 

&hott •••••••••• ---- ••• 1--- .do •• __ •••••••••••••. 
1 

•••••• do •••••••••••••••• do ••••• 

CAMBRIDGE, liASS. 

Latitude 420 23'; longitude 7Jo 07'. 

1 I 1842. 51 Locke •••••••••••••••••• Phil.Trans. R. S., 184'6 ••• B's Mag. Obs'y ••••••••••••••••• 

: ~:::::I~~:_::::=====::::::::::::::::::::::::=====-==::::::::::::::::::::::::::::::: 
4 1856. 6

1 

Friesa.ch •••• -----------· 1 Ac~:~·.Vienua,vol. XXIX, 

1 

_____ -------- -- . - -- .. -----····· 

1 11835. 0 
2 1839. 6 

3 i 1842. 7 

4, 11855. 6 

Bache and Courtenay •••• .I 
Loomis---· •••••••• --··· 
Lefroy ••••••••••••••••• 
Schott ••• __ •• _ ••••• _ •••. 

PROVIDENCE, R. I. 

Latitude 410 60'; longitude 710 24!. 

. I 
Aw. Phil. Soc., vol. V, 18371 North of Brown Un!vel'l!ity ••••••. 

Aw. Phil. Soc.,voJ. VIII •• -········-···········---····--· 
Phil. Trans. R.8.,1846 ••• -·······················-······ 
U.S. C. S •••••• ··--·---- Univeralty grounds ••••••••.•••• 

3. 4871------
3. 489 14. 04 

I 
3. 658 i 13. 39 
3. 664 ! 13. 37 

3. 587113. 18 
3. 544 18. 26 

3.653 

3.626 

3.657 
3.665 

3.618 

3.542 

3.770 
3. 726 
3.715 
8. 611(} 

13. 05 

13.16 

13.47 
13. 5/i 
13. 39 
13. 01 

13. 72 
18. 41 
13. 48 
13.24 
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2 

1 
2 
3 

4 

5 

1 
2 

3 

4 
5 
6 
7 
8 

9 

1 

2 
3 
4 
5 
6 

7 

1835.0 
1859.6 

1839. 5 
1S42. 5 

1842.8 

1844.7 

1847. 'T 
1848.7 

1848.7 

1848.7 

1855.7 

1842.7 

1843.3 
1843. 6 
1845. 5 

1859. 6 

THE UNITED ST.A.TES COAST SURVEY. 

SPRINGFIELD, MASS. 

Latitude 42° 06'; longitude 720 32'. 

I j 

Bache and Courtenay ____ _ Am. Phil. Soc., vol. V, 1837! Rear of Pinchyn house ____ --- -- - .1 
u.s.c.s _______________ 

1

, Comer Chesnut and East Worth-1, 

ington streets. 
Schott-·--·------------

NEW HAVE;\'. 

Latitude 410 17'; longitnile 720 55'. 

i 
Loomis-·-··-·-···------ Am. Phil. Soc., vol. VIII __ ! ____ ·--------------------------! 
Locke •• _ ••••••• -··-·--· Phil. Trans. R. S., 1846 • - . :-- --·- --------·--- -- -----· - ·---1 
I.efroY----------------- ----do ________ do----··-·I Grove street .·---------------·-I 
Renwick. _________ .·-··· U.S. C. S _______ ··-- -- •. i Yale College ___________ - ----···1 
Fauntleroy •••••••••• ________ do •••• ·-·-··-----··· Fort Wooster-----------------· 

Ruth------------------ ·--.d<>---·-··· -------·-· Pavillion---------------------· 

Ruth----·-·········-··· .••. do ••••••••••• ·--··--' Fort ·woo~ter ··-----------·--·-[ 
Ruth ••••••••••••••••••••••• do .••• _ •• _.......... Oyster l'ornt ••••••••••••• ---·.·I 
Schott-------·····----- •••• do •••••••••••.•••••. 

1
• _____ do ••••••••••••••••••••••• J 

! ' 

:MONTREAL, CANADA. 

Latitude 45° 30' ; longitude 73<' 35'. 

l ! I 

Lefroy ·-··•·-····--·--·! Phil. Trans. R. S., 1846 .•. j St. Helen's------·--·······--- ·1 

Lefroy ••• -----·- ••• __ • .I._ .. do •••••••• do •••••••..••••• do ••••••••••••••••••••••. 

Bache ______ --- __ .···-··ii Manuscript discus. 1861- _. i ··----dO---- ------ ----·- -------! 
Younghusband __________ Phil. Trans. R. S., 1846 .. ·J On mountain ___________________ ] 

Schott _________________ u.s.c.s _______________ I McGill University --------------1 
TORONTO. 

Latitude 430 39'; longitude 790 21'. 

1843. 0 I Lefroy and Younghusba.ndl Phil. Trane. R. S., 1846 ---1 Magnetic Observat.ory __________ _ 

1845. 5 Lefroy ----- •••••••• ---· Toronto Obs., vols.II and Uii .••••• do •• ---------- ••••••••••• 
1846. 5 i· ... do .• _. -- •••••••••••••••• do ••••••• -------····!-·· ... do ••••••••••• __ •••••• --- . 

1847.5 
1 

____ do ••••••••••••••••••.••• do ••••••••••• -----··1····--d0 --···-··--·-----···----

1848. 5 •••• do.-····--------·-·· •••• do ••••••••••••••••• ___ ••• do ••••••• --- ••••••••••••• 
1849. 5 •••• do •••••••••••••••••••••• do •••••••• _ ••••••••••••••• do •••• _ •••••••••••••••• --

::2: : : : : E:: ::: : : : : ::: :::::: :::£::: ::::::::::::::1: :: : : :::::: ::: : :::::: ::: : : ::: 

1835.0 

1842.8 

184'.5 

184'. 5 
1855.6 
1856.7 

1858.4 

ALBANY. 

La.titude .1,20 39'; longitude 730 43'. 

Bache and Courtenay ••• • Am. Phil. Soc., vol. V, 1837 Yard, Franklin house, State street. 

Lefroy ••••••••••••••••• Phil. Trans.R. S., 1847 •••• ···--·-----------··-····------· 

Locke •••••••••••••••••••••• do •••••••••••••••••• ···--··-··-··---···-·····--·--· 
----do •••••••••••••••••.•••• do •••••••••••••••••• Greenbush-·-·······-----······ 
Schott................. U.S. C. S ---····· •••••••.. ____ .do .•.••...• ---- ••.••.•••. 
Friesach.------------··- Ac. Sci. Vi.,nna., volume 

XXIX, 1858----------
Dea.n -----------------· u. s.c. s ______________ _ ···-··-------------------------1 

Dudley Obi!ervatory. -----------·! 

x 
3. 721 

3. 691 

245 

</> 

13. 65 

13. 60 

3. 832113. 35 
3. 813 13. u 
3. 821 I 13. 42 

3. 818 113. 33 

3. 667 13. 53 
3. 768 u:. 29 

3.609 

3.761 

3.690 

13. 26 

13.28 

13. 18 

3. 064 ! 13. 78 
s. os3 I 13. 80 

3. 109113. 62 

3. Oll 1· 13. 53 
3. 111 13. 68 

i 
3. 537 I rn. 90 
3. 544 113. 93 
3. 538 . 13. 90 

3. 534113. 88 
3. 530 13. 92 
3. 537 I 13. 95 
s. 532 13. 95 
3. 530 13. 9.5 

3. 515 13. 89 

3. 578 ! 13 . .53 
3. 579 13. 60 

3.58Z 13.56 
3. 571 13. 55 
3. 587 14. 03 

3. 575 H. 00 
3. 574 13. 74 
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2 

l 
2 

3 
4 

6 

6 
7 

8 

9 

10 

11 
12 

13 
14 

1 
2 

1 

2 

3 

4 

1835.0 

1842. 5 

1822.5 
1835.0 

1841. 5 

1841.5 
1842.7 
1844. 5 
1844. 5 

lSH. 5 
1846.3 

1846.4 
1855. 7 
1855.7 

1855. 7 
1860.8 

184-<i. 7 
1855.7 

1839.5 
1840.5 

1842.8 

184'4. 5 

REPORT OF THE SUPERINTENDENT OF 

WEST POINT. 

Latitude .no 23'; longitude 730 571 • 

I ' I Bache and Courtenay •••• -: Am. Phil. Soc., vol. V, 1837

1 

Mil. ~cahd , rear of Prof. Courte. 

I nays ouse •••••••••••••••••• 1 
, Lefroy ••••••••••••••••. , Phil. Trans. R. S., 1846 .•••.•••••••••••••••••••••••••••••• 1 

f J
1 i 

NEW YORK. 

Lfltitnde .mo 431 ; longitude 74° 00'. 

I ! ' I I Sabine ••••••••••••••••• 

1

1 Brit.Ass. Report, 1838 .••. i Columbia College ••••••••••••••• 

I Bache and Courtenay ••••. , Manuscriptdiscussion, 1861 '.-····-do .•••••••••••••••••••••. 
Locke ••••• _ ••••••••••• • [ Phil. Trans. R. s., 1846 •••• ; •••••• do •• __ ••••• ------ •••• ___ _ 

--- .d'.l ••••••• ----- ••••••.••. do. --- •••••••••••••• i Lunatic Asylum •••••••••••••••• 
Lefroy ••••••••••••••••••••. do •••••••••••••••••• [ •••••• do ••••••••••••••••••••••• 
Locke ••••••••••••••••••••.• do •••••••••••••••••• i Columbia College ••••••.••.••••• 

..•. do •••••••••••••••••. ___ .do ..••. -----_ .••• ···i Lunatic Asylum •••••••••••••••. 
I Renwick ................ , U.S. C. S ••••••••••••••• : Columbia College ••••••••••••••• 

Locke •••••••••••.•• ----1----do •••••••.••..•..•• _
1

i Bloom. Asylum ••••••••••••• ----
•••• do ••••••••••••••••• -1--- .do •••••••••••••••••. 

1 
Mount Prospect •••••••••••••••. 

Schott ••••••••••••••••. J .... do .•••••••••••••• - --1 Redloe'e island.--------· - --- • -·1 
- - •• do •••.• - --·----. --- -1----do ••.••••••••••••• --1: Governor's island .•••.•••••••••. 
•••• do •••••••••••••••.•.•••• do.................. Receiving Reservoir. --- - •••• ----1 

1 
.... do ••• - •• --- ••••••• --1----do .•.• ---- •••••••• ··I Mount Prospect ____ •••••••••••. 

SANDY HooK, NEw YoRK BAY. 

Latitude 400 28'; longitude 740 00'. 

I 

I 
Renwick •••••••••••••••. U.S. C. S............. Near light-honse ••••••••••••••. 

Schott .••••••••••••••••..••••• do •••••••••••••••••••••• do ••••••••••••••••••••••. 

PRINCETON. 

Latitude 40° 21'; longitude 740 40.' 

Loomis •••••••••••• •••• Am. Phil. Soc., vol. VIII.-!-- ••••••••••••••••.•••.••••.••• 
Locke .••••••••.•••••••• Phil. Trans. R. S., 1846 •••• ! .•••••••..••••••••••••••.•..... 
Lefroy ••••••••••••••••••••• do •••••••••••••••••• [ Near college ••••••••••••••••••• 

I 
Locke ••••••••••.••••••.•••. do.................. Pott's wood •••••••••••••••••••• 

I 

PHILADELPHIA. 

Latitude 390 58'; longitude 750 10'. 

1 1835. 0 Bache and Courtenay ••••. Am. Phil. Soc., vol. V, 1837 Yard, Professor Bache's dwelling, 

Chestnut street. 
2 1836. 7 Bache •••••••••••••••••• Manuscrlptdiseussion, 1861 Yard, Professor Bache's dwelling, 

Chestnut street. 
3 1839.5 Loomis •••••••••..•••••• Am.Phil.Soc.,vol. VIII ••••••••••••••••••••••••••••••••• 

4 I 1841.5 
I 

6 1· 1842. 5 
6 1842. 8 

711843. 6 
8 1844. 5 
9 1846. 4 

JO . 1855. 7 

Locke.................. Phil. Trans. R. S., 1846 • •• Gira.rd College ••••••••••••••••• 
•••• do •••••••••••••••••••••• do ••••••••••••••••••.••••• do ••••••••••••••••••••••• 

Lefroy ••••••••••••••••.•••• do •••••••••••••••••••••••• do ••••••••••••••••••••••• 

Bache.................. Manuscriptdiscnssion, 1861 .••••• do .•••••••••••••••••••••• 
Locke.................. Phil. Tra11s. R. S., 18o&6 •••••••••• do ••••••••••••••••••••••• 

•••• do •••••••••••••••••. U.S. C. S ••••••••••••••••••••• do ••••••••••••••••••••••• 
Schott •••••••••••••••••.••• do ••••••.••••••••••••••••• do ••••••••••••••••.•••••• 

• D-etermin&ti<>n made wben this report was in preu : 

x 

3.866 

3.881 

3. 981 

3.973 

4.018 
.4, 015 

4.008 
4.010 
4.007 

4.071 
4. 009 

4.053 
3.920 

3. 926 
3. 938 
4.052 

4.077 
3. 917 

4.041 
4. 018 
4.009 

4.013 

4.195 

4.159 

4.149 
4.172 

4; 174 

4.176 
4. 172 

4. 162 
4.143 
4.226 

11 I 18112.6 I_ 8cbott .......................... ! Manu•crlpttlioc1118ion ........ [ GirardConece .......................... ] 4.IJ6S ! 

¢ 

13. 71 
13.67 

13.62 
13.48 

13.51 
13.48 
13.49 
13. 51 

13. 48 
13.64 

l:J.U 
13. 45 
13.40 
13. 25 

13. 27 
13. 61 

13.66 
13. 3() 

13.55 
13. 48 
13.50 

13.49 

13.58 

13.46 

13.41 
13.51 
13.52 
13,50 

13.46 
13.47 
13.42 
18.89 

13.30 



 

l 
2 

2 

3 

4 
5 

I 

2 
3 

4 
5 

6 
7 

8 
9 

10 
11 
12 

13 

2 

1 

2 

1846. 5 
1855.7 

1840.7 
1841. 5 

1841. 5 

1842.8 
1856. 7 

1842.5 
1844. 5 
l8H.!\ 

1844.5 
1845. 2 
1845.9 
1851. 5 
1855.7 
1855.7 
1856.7 
1856.7 
1859.6 
1860.7 

1839.5 

1856.8 

1847. 5 

1855.0 

TIIE UNITED STATES COAST SERVEY. 

CAPE 1tiAY, x. J. 

Latitude 380 56 1 ; longitude 740 57'. 

Locke _____________ •• __ _ 

Schott-----------------

. I u. s. c. s _____________ . ____ ____ _ I 

- - __ do •• ------- •••• --- _. Lig~~-~~use _ ::: : _ :~:::~::::::::. 

BALTIMORE. 

Latitude 390 16'; longitude 760 35'. 

I I Bache _________________ -1 l!:a.nuscript discussion, 1861 

Locke ________ ----------. Phil. Trans.RS., 1846. __ · 
Near Washington monument _____ I 
St. Mary's--------------------

CitY--------------------------1 
1 
____ do __________________ 1 ____ do _________________ _ 

Lefroy _____________ - _ - -1- _ -_do ___ • __ ••• ____ ••• __ Washington monument __________ j 

Schott _______ • _____ • - - -I L". S. C. S ____ • _________ . I 
Fort McHenry-----------------[ 

I 

'VASHINGTON.* 

Latitude 390 53' ; longitude 770 00'. 

. Lefroy ---- --------. ____ j Phil. Tram. R. S., 1846. ___ 11 Capitol grounds ______ ---- _____ J-
I Locke [ do Georgetown ... -----------------! I_ - - .do_--__ --__ -_-_-_--_-_-_-_------ -- -- _-II_--__ --_ --- - -- -- ---- -- - - - . i . , do __________________ : Capitol grounds----------------! 
1 d d I M ' 1 1 ; ____ 0------------------ ____ 0------------------1 ag. Observatory, Capito -------1 
I Lee·-------------------: U.S. C-S---------------1 Coast Survey office ______________ . 

! I , 1----do __________________ : ____ do __________________ , ______ do ..•• -------------------1 

I 
Dean ---- ---- ---- ____ --1----do. --- ___ - _________ . [ Georgetown, Causten ______ -- ___ ., 

Schott ---- __ -----. __ ••• ! ____ do _________ --- __ ----1 Smithsonian grounds ____ ---- --- . I 
I . I 

:::::::::: ::: :::::::: ::: i :::::::::: :: : : : :: : : ::: ::1 ~=~~~~;.:~ ~;;:~~~=:: ::::::::: 
. ____ do _____________ , ----!----dO------------------! Capitol grounds---------------·: 

I
--- .do ____ -------- ••• ---1----do_ ----- __ •• -- __ .--·I Coast Survey office _____ .---- -- •.. 

_---.do •••••• -- ---- •••••• 1----do ______ --- • --- • __ --_1 =-=~~~~- .. ----------- .... ! 
ST. LoF!S, MISSOURI. 

Latit11de 380 37'; longitude 900 15'. 

Trans. Am. Phil. Soc , vol. I- --- -- .. --- ------------ -------' 
A:.~~i-~i::na, vol.XX.IX, 1-. -. ------------------- -------- \ 

1858. I , 

Locke _________________ _ 

EAST p ASCAGOULA. 

Latitude 300 21'; longitude sso 32'. 

Ruth •••••••• -------··· U.S. C. 8 ••••••••••••••• 

Hilgard ------------ ---- ----dO------·-··--···-·· 

I 
One mile east of the Yivcr in the I 
--~~~~~~-- -- ---- ----- --- - ----·· 1 

• Determlnati-on ma-de wheu thls report wu in press:. 

x 

4.255 

4. 182 

4. 265 
4.261 
4.238 
4. 238 
4.203 

4.347 
4.282 
4.313 
4. 282 I 

4,240 
4.233 
4.229 
4.338 
4.250 
4.309 
4.308 
4.307 
4.319 

4.705 

4.927 

247 

13. 36 

13.23 

13. 49 
13.47 
13.50 
13.49 
13.43 

13. 51 
13. 38 

13.42 
13. 62 
13.41 
13.38 
13.20 
13.64 
13. 40 
13.48 
13.46 
13. 51 
13.45 

13.45 

13. 15 

6. 220 12. 61 

I 6.1741------

14 11862.6 I Scbott .......................... j Manuscriptdiscuosion •••••••·I Coa•tSurveyoftice ...................... 1 4.25.5 I Ul8 



 

24S 

1 1857.0 

REPORT OF THE SUPERINTENDENT OF 

NEW ORLEANS. 

Latitude 290 57'; longitude 9•)0 04!. 

Friesach •••••••• ---- ••• . Ac. Sci.Vienna,vol.XXIX, 
1858. 

x 
6. 352 

<f> 

12. 52 

2 1858.3 Dean ---·-------·······i U.S.C.S •••.••••••••••. Publicsq.,Basinst •••••••••••••. 6.286 12.49 

HAVANA, 01'.BA. 

Latitude 230 09'; longitude 820 22'. 

1 

2 

3 

' I I I I 
1801.0 II Humboldt .•••••.••••••• 

1

. Brit.Ass.Report, 1838 ..•• 1------·-------·-·-------·-···- (6.104)? [(10.23)? 
1822.5 Sabine & Hansteen •••••••.••• do .••••••. do .••••••. J ..........•...•..........••••• -~------! 11.30 

1857.0 I Frie.iach •••••••••••••••• 

1 

Ac~:;~.Vienna,volXXIX,1-·······-·-··········-········ 6.923 111.25 

I 1803.9 

2 1856. 9 

1 1839.5 

2 1853. 8 

Humboldt··············! 
Sonntag--·- •••••••••••. 

I 

Belcher ••••••••••••••••• I 
Trowbridge ••••• ---··---/ 

MEXICO (CITY.) 

Latitude 190 26'; longitude 99° 05'. 

Becquerel ••••••.••••••• _ Convent San Augustin •••••••••• 

Smith' n Cont'ns to Know., .••••• do •••••• do •••••••••••••• 
vol. XI. 

SAN Drnao. 

Latitude 320 42' ; longitude u 70 13'. 

~~~: ~.r~n~~ ~·-~~· _i_s_4_3_ ~ ~: / Tongue on eastern side •••••••••• 

Plow.a near custom-house ••••• ···-

' 

SAN PEDRO. 

Latitude 330 46'; longitude nso 16'. 

' I 

1 I' 1839.8 Belcher ••••••••••••••••• Phil.Trans, R.S., 1843 ••• Onasmallisland3milesN.of Sa.n 

' ~-
2 \ 1853.9 f Trowbridge ••••••••••••• U.S.C.S ••••••••••••••••.•••••••••••••••••••••••••••••• 

l I 

SANTA BARBARA. 

Latitude 340 25'; longitude 1190 40'. 

1 

1

11831.51 Douglas •••••••••••••••• I Rer~3~:·it. Ass., vol. VI, ••••••••••••••••••••••••••••••• 

2 1889. 8 i Belcher ••••••••••••••••• 
1 

Phil. Trans. R. S., 1843 •••• .A.t landing place •••••••••••••••. 

SAN Luis OBISPO. 

Latitude 350 11'; longitude 1200 44'. 

1 1831. 5 Douglas •••••••••••••••. \ Rep. Brit. Ass, vol. VI, 
.. -·--· _______________________ .. _ 

1838. 

2 1854. l Trowbridge ••••••••••••• u. s. c. s -·--- -·----- --- At the ca.ve near the landing ••••• 

(6.686)? I< 9.96)! 
7.576 

I 
11.45 

I 

6. 142 11. 32 
6.271 11. 72 

5.913 11.28 

6. 114 12. 12 

6. 861 11. 96 

5. 925 11.48 

5.754 11. 96 

6.002 I 11. 90 



 

1 

2 

1 
2 

3 

1831. u I 
1839. s j 

1829. [) 

1831. 2 
1839,8 

THE l}"NITED STATES COAST SURYEY. 

l\foXTEREY. 

Latitude, 3GO 38'; longitude, 12F· 54. 

Douglas-----·----······ I 
Belcher ----------------1 

Rep. Brit. Ass., voLYI, 1838 Near 1".ndin~ plat:e .• ____ -- - - ___ . 

Phil.Trans. B. S. 1843 ____ , ______ do_----------------------: 
. I 

SA:\' FRA;'\<:ISCO. 

Latihule, 37° 4B'; longitmle, 1220 27'. 

Enrnm -----· - ------ ··--: Rep. Brit. As8.,vol YI, 183F, ·--·-· -·-- •• _. ---- _. ___ . _ --- ••. 

}. 

5. 629 

5. 66G 

])<)ug-las ____ -------- ---- ___ .do ____ ---- __ do.----.:-------~--·-_ .................... --------- ... -: 5. 4f)5 

llelcher ---------------·, Pltil. Trans. R. 8. 1843 ---·, Yerl1a Du01rn island ____ --------. .'.i. 524 

FORT VA1H'Ol:VER. 

Lntitncfo, 450 37'; Jongituclc, 1220 30'. 

--!-- -
1830. 8 i Douglas ________________ I Rep. Brit. Ass.,w1l VI,1R3~.-------------------------------i 4. ·H2 

2 1839.7 
1 

Belcher----------------! Phil.Trans. T:.S.1843 ____ H.oom arnlg:uden _______________ l 4.-17.) 

c.~PE D1sA1·rm:\'·n1ExT. 

Latitu<le, 4GO 17'; longitude, 124° 02' 

249 

<P 

12.04 

11. 71 

12.00 
12.09 
11. 81 

12. 78 

12.H 

1830. H Douglas ________________ Rep. Hrit. Ass.,vol.YI,l83H ··-·····--·· ------------ ·-----· 4. 436 12. Go 
2 1839. 8 i Bdeher -------- -----·- Phil. TranB. n. K 1841-'43 Baker's!"')', l:mdinp; plac"------· 4. :i\14 12. C.2 

NOTES TO THE PHECEDfNG ABSTUACT OF MAGNETT(' INTENSITIES. 

A. Yon Humboldt'8 results in 1801 and 1803 depend on an ws,;umed Yalul' for "'ooh,id1, 
10.39; General Sabine's result of 11':.!:2 depends upon the same value. For wa11t of a kll\J\\·l
edge of the l'eeular chang-e these early results arc extremely doubtfuL 

Mr. Douglas's observations on the Western Coast in 1830 and 1831 wero reduced to ab;.;o
]ute measure by assuming Woolwich 10. 39, and his result~ for l1orizontal intensity at San Luis 
Obispo and Santa Bcirlmra in ] 8:-11 depend on )iouterey, .5. G:29. 

Professor Bache' sand Professor Courteuey' s results in 1835 awl 183G depend on Dublin and 
Edinburg and New York.-(See Trans. Amer. Phil. Society, Philadelphia, vol. vii, new se1·ieR, 
part i, 18-!0 ; afoo, vol. v, part iii, 1837.) 

Professor Loomis's results in 1839 depenr'! on New York, 4.012 and 1 ~.!i2. 
Profes,.,or Bache' s result8 of 1~40 depend on Philadelphia, 4. lGO. 
Dr. Locke's results in 1841 aucl 1842 depend on Toronto. 3.540, a11d those 111 11'4-5 on 

Toronto, 3.544 ; see, also, the adopted values for Cincinnati in t.hc preface. 
Professor Bache' s results of 18-!3 depend on Toronto. 
Professor Renwick's results in 1844 are given aR published by General S11bine in the Pliil. 

Transactions for 1846-(from a communication by Professor Bache, Superintendt>nt cuitl'd 
States Coast Survey.) His results for Columbia College, New York, Sandy Houk, aud Yale 
College (New Haven) were made to depend on tho same scrim;. 

Dr. Locke's results in 1846 depend on Cincinnati, 4 .. 5!i0, Hdnpted iu 185G. Hi,.; reBults in 

Coast Survey annual report of that year are based upon the same value. 
32 
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Tlie total force at Toronto was computed from tho horizontal force and the dip, given in 
vol. iii of the Toronto ~fagnetical and :Meteorological Observatiom. 

Tlie secular change of the intensity can liest be ascertained from observations taken at 
the same station and with the same instrument as at Toronto, for instance. In the present 
case, however, we have in general neither of these essential conditions, and the results dedu
cible dependiug on various observers, insfruments, and localities, cannot claim to be more 
tlurn approximations, particularly when we consider the comparatively short interval of time 
elapsed since measures of the intensity were first taken. 

'l'he comparison of ti1e results, inter se, at any one station shows, iIJ the differences, the com
bined effect of the error of observation and instrumental constants, of local deviation, of dis
turbances at the time of observation, and of errors due to regulrtr variations in the intensity, 
if not allowed for. Tbe secular change of the intensity, in its total effect, is small, compared 
with the above irregnlaritieF, an<l it can, therefore, be ascertained only by a combination of 
results at a number of stations. For tl1is purpose I have formed two nearly equal groups of 
the obf'ervccl horizontal intensities at eacb station and compared their resulting mean, from 
which the annual effect of the change is made out. For 'l'oronto the annual decrease of force 
is 0.0026, in vol. ii; it is changed to 0. 0037 ±0. 0009 in vol. iii. The first value, however, is hero 
preferred. 

Two groups bave been formf~d, one for the Atlantic, the otl1er for the Pacific coast, and a 
few stations were omitted on account of uncertainty in the earlier dct.crminations. 

In the following tables, showiug the results for each locality, the column headed 1j_ con-. x 

tains the annual change in parts of the foree, a minus sign indicating decrease of horizontal 
force ; the colunm headed i contains the interval of time expressed m years Letweeu the two 
groups, and tho last column contuius the number of observations: 

Atlantic group. 

I 

Locality. 
_ f __ l __ i _l_n_i _____ L_o_c-ality. 

Quebec·----··-·····---------· 
Portland----· •. - - -- •. ··--· --- . 

Portsmouth .••• - ·-·--- ---· ---· 

Newburyport •••• ··---· - ·----· 
(i-louee~ter ----· ..... _ ................. . 

S.clem -----· •••. ·----- -·-- ---· 
J~t)f.:ton ·----- ------ ...................... . 

-0.001 

+0.0004 
-0.0001 

-0. 0001 

+o. ooos 
+o. 0001 
-0.003 

-0.COI 
-0. 003 

-0.002 

-0.-001 
-0. 005 

15. 5 I 3 
ll. 0 I 3 : 

2 ! 8.9 

8. 9 

9. 9 
G.O 

10. 2 

!l. 1 

8.4 

12.0 

24, 6 

7. 5 

2 

2 

2 

4 

2 

4 

Montreal·----··-··--·-··---· 
Toronto·----···---·-···.·--· 
Alban}'.-----·----·-···-·---· 
West. Point·----·--·---··---· 

New York .• _,··-------·-----
Sanrly Hook--------·--· ____ _ 
Princt:'ton ______ ....... ------ ....... 

Philaddphia ______ -----·· -·-· 

Cape MaY--·· ··---· ·-·· ·----· 

Pacific group. 

Locality. 
y 
x I n 

i-----r--:-4 .. 3-!,.-2-1.' 
San Diego·--- ••.• ----·-·----· [ +o. 002 

l l ! ! 

San Pedro ---· ---· ---- ---- ----1 +o. 003 14. 1 2 

Santa ~arba.~a- ···-·· ·----· ----1 +o. 001 
San Luts Obispo .••••• ---· - ----1 +o. 002 

8. 3 2 

22. 6 2 

Locality. 

Monterey·-- --- _____ .. ______ _ 

San Francisco._._ ... ·- ______ . 

Fort Vancouver.·---·------·
Cape Disa.ppointment •••• _ ·-·· 

11 x n 

-0.0003 9.5 5 

-0. 0007 4. 0 9 

-0. 0001 15. 2 7 

-0. 001 7. 5 2 

-0.001 13. 2 14 

-0.003 11. 0 2 

-0. 001 :J. 7 4 
-0.0001 8. 6 l() 

-0.002 9. 2 2 
-0.001 8.2 5 

+o. 0002 12. 2 13 

-0.001 7.5 2 

-------

y I 
x I n 

+o. 001 8. 8 2 

+0.001 8. 6 3 

+o. 001 8. 9 2 
--0.001 9.0 2 

-~--·--
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Giving· weights in reference to i aud n, we find for stations belonging to the Atlantic 
group an annual decrea8e of 0. 0011, (parts of horizontal intensity,) and for stations 011 the Pacific 
coast an annnal increa8e of 0. 0015, (parb of horizontal intensity.) 

In reference to the RC('ular cl1ange in the total iutcusity, it may lrn remarked that the np:ree
rncnt in tho tabular numberr-< at each station is not as good as for the lwri:.rnutal inteu;.;ity. owing: 
to the additional uncertainty in the observed dips which were used in the computati011 of the 
greater number of results. 

Appendixes Nos. 32 and 33 of the Coast SurYey report for 18.'iG contain the di~cnssion of 
the secular change of the dip for stations on the Atlantic and Pacific coasts, and the conclu
sions reached within the t?:eographical limits of the former were, that the dip attained a 
minimum about the latter part of 184~, and that the present annual increase of the dip is about 
2:J,.'. On the Western Coast it was found that the dip was on the im:rease, (probably since 183G,) 
with an annual rate of about 2'. From the above data the secular change in the total intensity 
can be inforrcd. Thus, on the Atlantic coast, (within the limit,; of the dip discu,;sion,) at the 
present time, it is slightly on the increa8c; the amount, however, is hardly perceptible in the 
preceding abstract of results. On the Pacific coast the total intellsity is now, also, slightly 
on the increase. 

Yours, very respectfully, 
CHAS. A. SCHOTT, 

A.ss' t Coast Survey, in charge of Oomput ing Division. 
Capt. W. R. PALMER, 'l'up. Engi11een>, 

Ass't Coast Survey, in charge ef Coast Sm·oey OJ/ice. 

APPENDIX No. 23. 

NEW IHSCUSSIO~ ()l<' THE DISTHIBUTION OF THE MAGXETIC D1"CLINA.TIOX o:-< THE COA~T OF nm GULF 
OI<' MEXICO, "WITH A C!JART OP THE lt30GO~IC CURVES FOR 18ti0. I3Y A':lSISTANT CHARLES A RCHOTT. 
(8KETCII No. :JO.) 

COMPUTING DrvrsroN, Co.AST SURVEY, June 28, 18Gl. 
DEAR Sm: A new discussion of the distribution of tlw magnetic declinatiou for the coast 

of the Gulf of Mexico having been approved by you, I herewith respectfully r<uhmit tlie resnlts 
obtained hy using all the material now available, and referring the same to a common epoch, 
viz: the first of January, lSGO. This report is accompanied by a chart. fll10wi11f: tl1e 
isogonic lines for the epoch stated. For comparison, see tho c1irves obtained in your first 
discussion of 185G (improved from that of 1855) for an epoch ten years prior to that now 
adopted. 

Observations. -The list of observed magnetic declinations on and near the Gulf of Mexico, 
referred to .Janua.ry, 1 SGO, and arranged in a convenient geographieal order, has bee11 made 
up from observations by parties of the United States Coast Survey, to which a few others have 
been added from otl1cr sources. They are all of comparatively rec-ent date, tlie oldest elate 

admitted being 1840. In all cases the latitudes and longitudes arc givm1 according to the best 
authorities available; for some stations, however, the longitudes arc still vcr~· imperfrctly 
known, and may possibly bo found in error by several minutes, (of arc;) for these we have to 
wait for new determinations. 

l,P the discussions of the magnetic declinations on the Gulf (and tlie .. A.tlantic and Paeific 
coasts) for the epoch 1850, see Coast Survey rep0rts for 1855, appendix :Ko. 47, and for 185G, 
appendix No. 28, with charts, by A. .. D. Bache, Superintendent, and .J. R HilgarJ, Assistant. 
The total number of ;;tations entering in these discu~sions was 16; tlieRe have now been 
increased to 3ti. The comparatively small differenom; in the isogonic lines for the two epochs, 
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1850 and 18GO, are, therefore, not entirely due to the effect of the secular change during a 
dccennium, but depend, also, on tlie largely increased material now brought to bear on the 
ret<ult. 

Secular cl1011ue.--Thc oliscrvatiorn; of 11115 and 1857 at Havana, Cuba, indicate an annual 
chaugc of 11early +1'.5, (tlw sign+ indicates an increm;e of wet<t declination.) The formula 
011 page ;~:.!5 Coast Survey 1·eport of 1855 gives + l'. 5. The discussion of the oh,,;ervations at 
SavanuaL, Georgia, in Coast Survey report of 1859, page 300, gave +l'.8. These numbers 
have been adopted for the reduction of the :Florida observations from the date of observation 
to the epoch adopted, (lSG0.0.) The following observations were collected for Key West, viz: 
:February, 18:W. W. A. Whitehead found G0 25' east, (see map of Florida, topographical engi
lleers, 184G.) Jn 1843 the variation at the cm;torn-house is stated to be 6° 02' east, (see report 
of Com. L. M. Powell, U nitod States navy.) Comparing the mean of these observations with the 
value found in 1860, (see table further on,) the amrn::il increase seems to be as much as +3'.5-
a vahie certai11ly too great. The discus;.;ion i11 Coast Survey report, 1859, page 300, gives the 
ammal change for Mobile, Alabama, + l'. l, and from two observations at East Pascagoula, 
:Mississippi, made in June, 1847, aud January, 185G, the annual change is +o'. 5. Proceeding 
further to the westward, at New Orleans, Louisiana, from the obsern1tions of Lason, in 1806, 
(-Ss 03',) and of A.ssistant Dean, in April, 1858, (-7° 52',) the annual change appears to be 
very small, ( +o'. 2,) and will propably reach zero in \Yes tern Louisiana. Of the secular change 
on the coast of Texas we have as yet no positive information, and consequently no attempt 
has been made to refer the oht<ervations to a later epoch. This reduction, if ascertained here
after, will probably be found small, and may possibly have the opposite sign from that on the 
eastern side of the Gulf. 

LIST OF OBSERVED 11L\GXETHi DECLTXA TTOXS OK THE GULF OF "MEXTCO, AND REFJ:;RRED TO THE 

EPOCH 1860.0 

The stations are arranged in geographical order, beginning on the southeast and ending 
on tLe soutlnvest; the negative sign iudicates, in conformity with present usage, an easterly 
declination. The latitudes and longitudes arc given separately. 

-----~--·-~---------

I 
Date of 

obst!n-ation. 
No.! Locality. Reft:rence. 

_J ____ , 
I I 

1 I Havana} Cuba .•••• ~ •• • . • • • • • . • . •• • . . C .8. Reµ ... 185.5, p. 3'24, an cl l85Yt p . .3U4. ! Jan. 1857 

2 ~autl Key, Flurida Reef., ••••• , , • •• • . Coast Survey Report, 1€56, page 220 .. ·I August, 184'ij i 
~ Key \\.'~st, FJorida. Retif ..••••••••... Coast SurvPy Report, 1860 ••.•........ 1

1 

July, 1~00 · 

4 ~~orm~a.'il _Light-t1uu!:3e, Flori<l.a •••••••• , ~cport..,ofCon1. Powell, ~.s.~. :~···· 1 , 18;3 
t. C,upe Flor~da •••....••• , •••••.•.••• , · Coast Survey Ueport, 18.Xi~pa,,,e 220 .. -1 E eb. 185(1 
5· EgmuutKcy,TampaBay, ............ ReportofCom.Powell~_U .t>.N.u ...•. 

1 

184:3 

Declination (varia
tion ofma.gn~tic 

needle) observed. 

0 I 

-5 1.5 

-5 29 

-4 46 

--6 15 

-4 25 

-5 25 

-5 00 

-4 02 

Depvt Key, Cedar Keya .• ,... •• • • •• • . Coast Survey Report, lC\56, p. ~JU .••• •· J March, 1852 

8 Fernandina, Florida .•••• , •••• u •••••• Coast Survey itepon, lEUS~ page 192, ··\ April, 1857 

9 St. Mark's Ligbt, Florida .............. Coast 8urvey Report, 1856, page 220 ... 
1 

April, 1852 ! 
10 Dog Island Li~ht, Florida ...... ,....... Coast Survey Report, 18.W, page 2-:iG ... 1 April, 1853 ' 

-5 29 

51 

11 Apalachicola, Florida. • . . . • .. • .. . • . •• . Coru.t Survey Archive-~ ................ j Jan. 1860 

12 St. George's [!.'iland, Flurida ....... , ••••. Coast Survey Report, 18ffi, page 220 .•. 1 April, 1853 

13 Eufotn, Alabama .•••.•••••••••••.••.. Coast 8urvey Report, 1858, page 192, .• j April, 1850 

14 Cape St. Hlas. Florida ................. Coast Survt:y Report, 1856, pagr: 220 ••• ,' Jan. 1854 
15 St.Jo~eph's Bny, Florida............. Report of Corn. Powcll,U.S.N. .... .. 1&1-:1 

16 Hurricane Island,8t. Andrew's Bay .... Coa.."tt Survey Heport, 1856, page 2ZO ... i Feb. ISM 
17 Pem~acola,publie 8(1ua.rc ............. Ooa:-;t 8urvey Report, 1858, page 19-.l .•. [June, 1858 

18 Barkley Point, Pen~aeoJa.... •• . . . ••• . Coast Surn~s Archive.s .•••• ~ ••••••.. - ; Jan. 
19 Lower J>each Tret~, Alabama •••• ,..... Coa-:-t Survey Report, 18.58, p.1.ge 192 .•• : April, 

20 Fort Morgan, Alabama................. Coast Survey Report, I&"i6, page~ ... May, 

21 Mobile City.... •• • •. ... ••• •••.. ...... . Coa~n SurvEiy Report, 1858, (>age 192 .• Feb. 

1861 
18!;7 

1847 

1857 

22 East Pascagoula, Mississippi.... . • ... • • Coast Survey Report, 1~, page 220. ... Jan. 1855 

zi Mississippi Ciry..... •• ....... ••• • • ••• . Coast Survey Report, 1860 ••.••••••••• March, 1855 

-5 
-6 12 

-6 oz 
-5 12 

--6 07 

--6 24 

-6 12 
-6 47 

--6 42 
--6 02 

-7 04 

--6 52 

-7 09 

-7 2;! 

Red11ction to 
epO'!b, 1860.0. 

+4 
+w 
-1 

+26 
+is 
+26 
+12 
+4 
+ui 
+9 

0 

+9 
0 

+B 
+oo 
+s 
+2 
-l 

+a 
+14 
+3 
+3 
+a 

Deel lnation, 
Ja11. 1800.0. 

-5.19 
-5.22 

-4.78 

-5.82 
-4.17 

-4.98 

-5.13 

-3.97 
-5.30 
-5.70 

-6.20 
-5.88 

-5.20 
-5.98 

-ll.07 

--6.07 __ 75 

--6.72 

-5.98 

-6.83 

--6.82 

-7.lU 

-7.32 
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List ef magnetic declinations on tl1e Gu.!f qf 11fexico-Continuerl. 

No. I Locality. Reference. ll:l.tP of i O~clina~ion r Yar'.~1-
ob~ervatiou. , tl'>rl of ma;:nwllc 

n erdl t'.) ob:s<" n:1~tl 

-1----· 

24 New Orleans Cit)"., ••• , ••••••• ,...... Coast SurH!J' R.t>p{}rt, 18,:JR, pa;::c 192., April, 16:-•.'3 -7 52 
25 CuUitt, l\ljssis~ipr)i Helta .••..•..••..• , Coast Surv(~r R('port, 1 ~(iO... •• . • • . .• . . IJec. 18.)lJ -7 :u 
26 Passe a Loutre, Mi:s~issipfJi Della ..•...••• do ..••••..•. do ..... •u• •••.•••• Dec. l&'l~: -7 30 
27 Fort Li\.·iug'"-toll, Louisiana. •••.•••••... , Coast Sun·e~' Report, 18S6, pagt' 220 .•. Jan. 1~53 -· 38 
23 Isle Dcrnit!re, Lo11isianu .••••• ••••• .•. do ............ do,, .••.••.. do .•.••. F'eh. lbja -8 jg 

2Y Cote Blanche, Louisiana .••.. .. .. •. . Coast Sur\'('Y Archn.-e:;: ..••.•••...•.••. Marcil: 186U -8 2:2 

30 Gaine~'~ Fcrr.v, Babin•' Riv-er •.•••••... ' Trans. Arn. Phil. Society, 184G •••••••• ' May, 18--10 -8 41 

31 Mouth MSabine lliver ................ ' .... do ............ do .................. Jau. lk!O -S 40 

3"2 Dollar Point, Texas ................. 1 Coa>t Surve1' Report, 18:.6, paµe 220 ... A1oril, 184P -!3 ~i 

33 Ea~t Hase, Galve1"1ton hland .......... i •••• do .••••• H •••• do .•...•••.. do...... l\tarch, 18;;~ 1 -9 o,; 
34 JUf)itt!r,Texas •.•••••••.••••••.••••.. ! ..•. du .•....•••.•. do ••..•••... du ....... J\fay, lBJ.:31 -9 09 
35 Mouth ofRi-oGrande .................. [ .... do ..•........ do ••...•... do ...... No"\'. 18S:3 -Y 01 

36 Ringgold'!'! Barracks, R. G .••••••••.•. ': Majvr Emor:y, I\l~x. Boundary Rt'imrt .. ' !!l.'>3 • -9 15 

Geograpl1ical positions ef tlr(' preccdiNg map:netic statwns. 

Locality. Lo-cnlity, 

I

I I .. a.1itude. 1 Longitude west ~.1 Ne.:. 

-------- -----~:,_ ofGr~t:nwich. i _~ '. 
i : o I j :-----------

Ilavana .••••. , ••••••••.•••• , •• ··! 
2 Sand Key ..•••••••••••...•••••••• ! 
3 Key \\'est ...•••••..•••.••••....•. j 
4 ·rortugas ......................... · 1 

5 I Cupe Florida ................... "I 

19 , Lower Peach Tree., •••• 

20 Fort l\lorgan ............ , .•• , ••..•• 

21 Mobile ..•••••..••••....... , ••••.•• 

22 E'8t Paecagoula ................. .. 

23 : J\tisi:iii;;::-i ppi Ci tJ' , •••••••• , , ........ . 

24 New Orlean,;., ..••. , ..•.•.•.•••..• 

R{_•tluC"tion to 
Cjl1Jd1, 14;0 ,0, 

0 

0 

0 

+1 
+ l 

0 

31 .50.4 
:JO l:J g 

30 41. 6 

30 20. 7 

30 2-2. 9 

:29 57 .4 6 I Egmont KeJ ..................... I 

7 ! Depot Kt!y ••••••••••••••••••• ····! 
8 I Fernandina ••••.••.••••....••.••. i 

23 09 

24 ~7 .2 

24 33 

~4 38 

2.) 40.4 
27 36.l 

29 07 ,f; 

30 40.6 

30 04.4 

29 46.8 

29 43.2 

2it 35 

31 53. 7 

29 39.7 

29 52.0 

30 04.4 

30 24 0 

30 24.6 

&2 22 

81 5:2.'i 

81 48.2 

82 53 

8U 09.8 

82 45.3 

~3 02.8 

81 :27. 7 

64 10.6 
84 38 

84 .59 

85 03 

25 i Cubitt. .••. .. •. .... .... .... •••••• 29 09.9 

!I\ St. Mark's ................ , ....... I 
10 ! Dog Isla~d ..•••..• , , .............. I 
II i Apalactncola ... , ................. 

1 12 I St. George's ........ , .............. ! 

131 Eut"ala .......................... I 
14 St. Illas ......................... I 
15 I :St. J~se1>ll's_ ........ , , ••...••••.•.. ! 
16 f Hurn~ane [stand •••. , ............ j 

17 \ Pen:-0a-cola '. ....................... ~ 
18 I Barkley Pornt .................... i 

85 04. 9 

85 21. 6 

s;; 23 2 

85 39.3 

87 12.0 

87 12.0 

'J6 Passe it Loutre ..••• , • • • , , • , ••• , • 29 11 

27 ! Fort Li·yJ.ng~ton ..... , • .. .. . • .. • .. • 29 16. 7 

2~ ; Isle Demi.'..>r~ •• .. ... .. •••• •• .. .. .• •• 29 O;J.O 

29 I Cote Blanche ........... , ...... ,.. 29 44.1 

3l) 1 Gaine;::;~s Fern-·,................... 31 2:8.3 

31 ! S3!JillC Riv<>r."........ ... ••. . •• .. . . 29 43.9 

3-J : Dollar Point ............. u.. .. , . 29 26.0 

33 : East Base......................... 29 l2.9 

:i1 : Jupiter., ••.••. , .•.•• , •• , •..•• ,,., 28 5-4 .8 

36 : Rio Grande....................... 25 5~ .4 

36 i Hinggotd Barracks ........... , ...... ·I ~ :23 

253 

lh~dit1::ition, 

Jau. 18GU 0, 

-7.87 

-7.50 

-7.61 

-e.:~i 

-!:::.3i 

-8.Gt'I 

-8.6i 
-e.~.-, 

-!:l.Oll 

-H.l:'l 

-9.0'.2 

-9 ,:}.) 

i Longitudt• ,,,·est 
I of Grec11w1ch. 

87 3:.!.6 

ss m 3 

88 Ol.8 

8~ 3l. 8 

89 01. 0 

90 03.5 

89 13.6 

89 01. 0 

89 49 

90 51 

91 41.9 

93 44.6 

93 !Jl.5 

Y.J .S:J. 7 

9-1 [hl.4 

9,-, 20.l 

97 07.6 

gs 4:1 

1Jlef1wd f!l reduction.-The interpolation formula for tl1e distriliutioll of the magnetic 
declination on the Gulf is that generally used for diticussions extending oYer a considerable area 
necessarily taking in second differences. It wai;: first proposed hy the Rev. H. Lloyd in 1838.
(See the eighth report of the British Association, vol. VII, p. 91; )lagnetic Snrvcy of Great 
Britain, Ly Major Sabine, section III, Ireland, by Llte Rl'V. II. Lloyd.) H is as follows 

Z = L + 1\I x + N y + P x2 + Q xy + R y2 + &c. 
For greater convenience it may be written in the followiug form : 

where 
D = D0 + d + x d L + yd M + z d L d M +pd U + q d )p + . · · · .. 
D = resnlt.ing declination, 
D

0 
=an assumed declination for the epoch adopted, and the mean latitude and longi· 

tude, d its correction, 
d L= difference of latitude, d M = diffenmce of longitude. 
x, y, z, p, q, as well as d, a.re tu be c1ctermi11ed by application of the method of least. 

squareR from the obse1·vations themselves. 
To adapt this formula to the spberical surface, a slight ;tlteration has l>ecn introduced, by 

multiplying the terms involving d M by cos. L. --(~c ', also, Lloyd's paper in the fifth report of 
tbe British Association, 1835.) 
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The cunditioual equations assume, therefore, the form : 
0 = D 

0 
- D + d + x d L + yd M cos. L + z d L d M cos. L + pd L2 + q d M2 cos. 2 L, 

tho terms of tbe third and higher order having been omitted. Tho normal equations arc 
formed by the usual process. 

Cumbination in grmrps.-For greater convcnicncc of the determination of the values of d, 
x, y, z, p, q, in the general expression, the allove thirty-six stations have been anangefl and 
combined i11 six groups, as had heen done in 1855. 'l'he results are as follows: 

' 
Groups. I No. of stations. Mean latituue. I Mean longitude. , Mean declination, 

I 1860. o. I 

I l, 2, 3, ±, 5. --·· ·-···· ·-·· ·-·--· .••. I 
II [ 6,7,S,9 .••..••••••.• ----···-··---·i 

III I 10, 11, 12, 13, u, 15, 16, 17, 18. 19 .... i 
JV I 20,21,22,23,24,25,26,27,28,29 .••. 

v i 30, 31, 32, 33, 34. ••••••••• ···- ···--· 

YI I 35, 35 __ - ·---·. ------ --- --- - ·- ----

Mean-·····---·-----········· I 

0 

2-1.49 
29.37 
30.32 
29.80 

2!J. 71) 

26. I7 

28.32 

0 0 

81. 82 -5. Oct 

82.86 -4. 85 

85.81 -6. 05 

89.43 -7. 53 
94.55 -8. 91 
97.92 -9. 13 

88. 73 -6.92 

In forming tliese gronps we have the ad vantage of shortening the discussion by saving the 
formation of normal equations, and also, what is of special importance, we lessen the effect 
of any local deviation, which frequently affects the results injuriously. Hereafter, when a 
greakr number of observations can l>e made available, it will be proper to combine the ol>ser· 
vationi! in a greater 11umbcr of groups, making· their area and uumber of stations in each as 

1rnarl.Y equal as may be practicable. Tho present discussion should bo considered a;; a second 
approximation, the first having been published in the Coast Survey reports of 1855 and 1856. 
Equal weights lrnve been given to the result;; of each group. In the numerical computation I 
was a,-,;i8ted by Mr. \Vies8ner, of this division. 

From the above six groups, the following ret-tulting equation was deduced: 
D = - 7°.44 + 0.084 dL - 0.375 d M cos. L-0.022 dL d.M cos. L + 0.0142 dL2 

+ 0.0170 cl..M2 cos. 2 L. 
This expression will give the magnetic declination for January, 1860, expressed in degrees 

and decimals. 
dL =Lat. - 28°.3:2, and dlI =Long. - 88°.73. 

It repre::;ents the normal declinations as follows: 

Group Observed I Computed 

declination. I declination. 

Difference. 

I 
0 0 0 

I -5.04 -5. 05 +0.01 

II -4.85 -4.85 o.oo 
III -6.05 -6. 05 o.oo 
IV -7.53 -7. 53 0.0~ 

v -8.91 -8. 91 +o.oo 

VI -9.13 -9.11 -0.02 

---"--

.Applying Peirce's criterion to the differences between the observed and computed values 
for the thirty-six stations, it was found that two values were excluded, viz : the first, Havana, 
(llifference + 0°.56,) and the nine~centh, Lower peach ~ree, (diffore~ce + 0°.51.) Omitting 
the~c stations the groups and eqnat10ns were reformed with the followmg results : 



 

New 
groups. 

I 

II 
lII 

IV 
v 

VI 
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No. of stations. Me:m latitude. 
! 

Mean longitn•le. I' Mean dtcliuation, 
18(i0. 0. 

i 0 0 0 

2, 3, +, " _____________ • _. ___ - -• - -• -I 24 82 Bl. 6S -5. 00 

6, 7,8, 9--------------------------i 29.37 82.SG 
10, 11, 12, 13, 14, 15, 16, 17, 18-------i 30. 16 85. 62 

-4.85 
-li.06 

20, 21, 22, 23, 24, 2 5, 2 G, 2 7, 2 8, 2~ .•• _, 29.80 ~9.43 -7.53 
30,:!l,32, 33, 3:1. .... ---- __________ : 2fl. 75 tl4. 55 -~. 91 
35,36 ____________________________ 1 

2G. 17 g7. 02 -9. l:l 
·--------!--------------- -

Mean---- .••••.•••••. ····----' 28. 34 88. 63 -G. 91 

D = - 1c.25 + O.OHl dL - 0.377 cll'il cos. L - 0.018 dL dM cos. L - 0.026G dL2 
+ 0.0159 d~P cos.2 L. 

The coefficients of the terms d L and r.l I...2 are uece:<saril:- very uncertain. owjng to the want 
of observations in the middle of the Gulf; the small curvature of the isog;onic lines principally 
depends on these terms ; the observations, however, are nearly equally represented by either 
expression, J or If. Intersections for each line between 4° and 8° were next computed, and 
the curves plotted for each equation, when it was found that a mean curve between the two 
answered most satisfactorily. The mmm expression, or-

D = - 1°.35 + 0.052 d L - 0 . .'~7G d .M cos. L - 0.020 d L d M cot0. L - O.OOG cl L2 

+ 0. 01G5 d M2 cos. 2 L, 
dL =Lat. - 28°.33, d:M: =Lon~. - 88°.70, 

was therefore adopted. The stations 1 and lD have therefore not been entire!~· rejected, but 
received less weight, which is allowable, sinee they were near the limit of rejection in system I. 

Comparing the above expression with that <lelluced for January, 1850, with a less number 
of observations, (see Coast Survey report for 18.55, pp. 302, 303-the signs should t.liere first 
be changed to have east declination, indicated by a minus sign,) the agreement of the isogonic 
lines for the two epochs is such as to show that no important alteration was produced by the 
introduction of the new ob;,ervations. • The agreement between the observed and computed values is as follows: 

--=---~-f Declination, 1s60. o. '' 'O I 
~ ~ \------ --- ----~-- - i ] ~ ~--

Declination, 1860. 0. 

~ ~ I Observed. Computed. I Differanc:e. '.' ~ ~ I 
--l-1 -5~19 -5~63 /l __ (+()~4~ ,_1_9_/ ______ 5.-o!l-ll-: 

Observed. 

2 I -5. 22 -5. 09 -o. 13 20 -6. s3 

3 -4. 78 -5- 10 +o. 32 21 -6. s2 
4 -5. 82 -5.55 --0. 27 . !! 22 -7.10 

5 -4, 17 -4. 07 --0. 10 11 23 -7. 32 

6 
7 
8 

9 

10 
11 
12 
13 
14 

15 

16 

_i!_/ __ 

-4.98 
-5. 13 
-3.97 

-5-30 
--5. 70 

-6.20 
-5.88 
-5.20 
-5.98 
-6.07 
-6.07 
-6.75 
-6.72 

-5.03 

-4.97 

-3. 99 

-5.42 
-6. 65 

-5.81 
-6.85 

-6.71 
-5.98 
-5.96 
-6.08 
-6.69 

-6.69 

+0.05 

-0.16 

+o. 02 

+0.12 
--0. 05 

-0.39 

-0.03 
(+o. 51) 

0.00 

-0.11 

+0.01 
-0.06 

-0.03 

I' 
11 24 -7.87 
I 25 -7.53 

26 -7.50 
27 

28 
29 
30 
31 
32 
33 

34 

S5 

36 

-7.63 
-8.30 
-8.37 

-8.68 
-8. 67 

-8.95 
-9.09 
-9.15 
-9. 25 
-9.02 

-----~-------

Comrutcd. 

() 

-6. 72 

-7.02 
-7.0l 

-7.21 
-7.38 

-7. 7-t 
-7. 40 

-i. 42 
-7.68 
-8.0l 

---8.23 

--8.83 
--8. 77 
---8. !)6 

--8. 96 

-9.02 

----9. 07 

-l!.Ofi 

Difference. 

0 
(+0.74) 

+o. UI 
+o.J!I 
+0.11 

+o. 06 

-0.13 
-0.o± 
-0.08 

+o. 05 

-0. 29 

-0. l4 

+0.15 

+0.10 
+0.01 
-0. 13 
-0.VI 

-0. 18 
+0.03 
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The probable error 
~· .6 

e = o.s45 ~~=(;=G") 
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of any single representation (omitting 1, 13, and 19) is, accordingly, 

(See Coast Survey report, 1856, A.ppendix No. 59.) 

E = ± 0°.11 = ± G'.5 
In the first dieicussion (Coast Suney report, 1855, p. 303) this error is stated to be 3'. 3. 

In this case, hmvever, the number of olrnervatiom; was r<mall for the accurate determination of 
this quantity; besides, in three groups, each consisting of but one station, the error must 
necessarily be zero. 

Yours, very respectfully, 
CHAS. A. SCHOTT, 

A.ssistant U. S. Coast Survey, in charge qf Computing Divisz'.on. 
Professor A. D. BACHE, 

S11perinte11dwt U. S. Coast Su1'vey. 

APPEKDIX No. 24. 
NEW DISCUSSION OF THE DISTRIBl:TION OF THE: :MAGNETIC DECLINATION ON THE COAST OF VIRGINIA, 

NORTH CAROLINA, SOUTH CABOLINA, AND GEORGIA, WITH A CHART OF THE ISOGONIC CURVES Jl'OR 
1860. BY ASSISTANT CHARLES A SCHOTT.-(S1aan1 No. 32.) 

COMPUTING DIYISJON COAST SURVEY, July 2, 1861. 

DEAR Srn: In compliance with your desire, I have submitted the observed magnetic 
<leclinatiou along the coast of Virginia, North and South Oarolirrn, and Georgia to a uow 
discussion, and constructed a map showing the resulting isogonic lines for the epoch January, 
18GO. 

The preeent discussion may he considered as an extension of your discussions in 1855 and 
185G.-(See Coast Survey reports for 1855, Appendix No. 47, and for 185G, Appendix :r\o. 28, 
on the general distribution of terrestrial magnetism in tlw L"nited States, from olJservations 
made in the• U. S. Coast Survey and others, by A. D. Bache, Superintendent, and J. E. 
Hilgard, Assistant U. S. Coast Survey.) The epoch ii; now brought forward ten yeari;, aml 
the method of di,-cussion has been slightly changed. 

Ser:ular change.-For Section III the annual change has generally been adopted as+ 2'.5 
for thti present time. At Williamsburg, Virginia, the increase was found + 31

• 7.-(Coast 
f-:urvey report, 1859, .Appendix No. 24.) It is ouly an approximation, au<l certainly too great. 
The value + 2'.5 haoi been adopted for the coast bet,Yeen the eapeH of the Chesapeake and 
Cape Fear. At Charlef<ton the formula (Coai=t Survey report, 1859, Appendix No. 24) gives 
+ 3'.2 for 1850 anrl 1860, a value apparently one minute too high, but borne out by five 
observations as collected in the Coast Survey reports of 1855 a11d 1859. To these the 
followiflg additioual values can be added: Variation at Charleston Febrnary, 1784, 5° 15' cast, 
and in October, 1785, 5° 45' east, by Joseph Purchell, surveyor. (Both values appear to be 
somewhat too great.) In OctobiJr, 1847, it was 2° 15' east.-(See a pamphlet by Charles 
Parker, Charleston, 18±0.) Tbe latter value agrees well with those previously collected. For 
Charleston + 3'.0 has been adopted. For Savannah, Ga., we have the valuei; + l'.5 and 
+ I'.8 for the epochs 1850 and 1860, (Coast Survey report, 1859, Appendix No. 24,) which 
values have been adopted. For :Florida the value+ 1'.5 has been used.-(See preceding dis
cussion of the Gulf of Mexico magnetic declinations in .June, 1861.) 

The observaifons.-The stations selected are all of comparative recent date, and are 21 in 
number, within the geographical limits of the dit:;cuesion. The observations have all been 
made by parties of tho Coast Survey. In the following table, containing the names, reference, 
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date, and resulting declination for the epoch 1860.0, west declination, as well as westerl5' increase, 
il:l indicated by the sign +. A second table contains the latitude awl longitude of each station 
according to the latest determination. 

i nation. 
No.

1

1 Locality.. Reference. JJatP.. 
1 Ob~nvl'd decli-

----~I (Variation.) 

I I Richmond ••.•••• , ••••.• , ••• , •. ••. . Coast Survey Report, 1858, page 19'2 ... t'lept. IR:Xi , 

9 1 Petersbtt~, Ro!:!lyn •••••••••••••••••• , Coast Survey Report, 1856, 11agc-2l9 ••. Aug. 185::! i 
3 ! Cape Charles ................................ COBJ1,t 8urvey Report, 1858, page 19-2 ... :!!cpl. 1~6 1

1 

4 /Cape llenry ••••••••••••••••••••••••· ••••••• do •••••••••••••••.•••. do •.••••.••.• do .••••. 
1 

5 Old Point Comfort ............................... do ....................... do ............ do ...•. ' 

l; Norfolk ••••. •••••• ...... ••• .............. do •••••••••••.••••.••• do .••••. ' .•••. do ..••. 

Shellbank ........ •••••• •••••••••• H•• Coast Survey Report, 1856, page2i9. H March, lt147 i 
8 Stevenson's Point •• , •••••••••••••••.••••••• do ..................... do •••••• Feb. 1~47: 
9 Bodie's Islnnd .................................. do ...................... do .••••. niPc. ]840 ! 

10 Raleigh ..... •••• ........................... do ............ •••• •••. do •••••. Jan. 1854 

11 Wilmington, DeRosset ........................ do ..................... do .••••. JunP, 

12 Smithville. , •••••••••• , ....... , • 10 ..... Coa:st Survey Report, 1860 ..••• , . • • • . . 1\1 ay, 

12 Columbia .............. ,.............. Coast Survey Repo-rt, 1856, page 219. Feb. 

14 Georgetowu, Allston ................... Coil.tit SurYey Reµurt, 1855, page220,. ' Dec. 
15 Breach InJet ................................. do ....................... do ...... April, 

16 Edisto, East base ............................ do ...................... -do...... April, 
17] Port Royal ................................. Co'.lst Survey Report, 1860 .............. Feh. 

18 ! Tybee ................................. CoastSun:ey Report, 1856,page220 .•. 
1 

April, 

111 Savannah, Hutchinson's island • ....... Coast Survey Re-port, 1858, p~e lY.2 .•. , Ma~', 
. I . 

20 Fernandina .................. ,. •••••••..•••.• do ...................... do .•••• I Ap1·ll, 
~I Macon ...................................... Coast Survey Rep-<1rt, 1856,page220 ••. 

1 

Jan. 

Ueographical positions. 

18.w 

18.t)U 

1854 

1853 
INY 

1850 
18.'19 

1852 

1857 

1857 

1855 

+o 11"1 

+o 27 

+1 35 

+1 28 

+1 l.'i 

+1 36 

+1 45 

+1 40 

+1 1:1 

--0 45 

-1 14 

-0 38 

-J lJ-2 

-2 07 

-2 16 

-2 54 

-J 04 

--3 32 

-3 28 

--4 02 

--1 36 

Ueduction to 

1860.0. 

+s 
+19 

+s 
+s 

+R 
+8 

+32 

+a-2 

+33 

+15 

+14 

+ I 

+1s 

+1s 

+~n 

+24 

+2 

+13 

+4 

+4 

+8 

Deel1nation, 
1860. 

+o.38 

+o.77 
+!.72 

+l.60 

+1.38 

+t.73 
+2.28 

+2.20 

+i.77 
--0 . .50 

-l.00 

- 0.62 

-2.78 

-1.87 

-1.8'2 

-2.50 
-3.V:-i 

-3.32 

-3.40 

--3.97 

-4.47 

_N_o_.ll-----L-o_c_a_li-ty_. _____ , _ _:itude. -
Lon~itudc west ii No. i Locality. I I...atltudP-. I I.ong1tudc w:~ 
ofGreenwieh 1! j 

1

1 o• Gret•nw1ct1. 

1 Richmond .••••••••••••.•••.•.••. j 
2 reten<burg • •• • •• • • • • • • • • • •••••. ,. 
3 Cape Charles. . . • • • .. ... •• ... ... . • .. .. 

Cape Henry .......................... . 

5 Old Point Comfort .................. .. 

Cl Norfolk .................... ••••• I 
7 Sbellbank .••.••••••••.••••••••••. ! 
8 Stevenson's Point •••••••••••.•••• l 

9 Bodie'• Island .••.•••••••••.•••• "II 
!Cl Raleigh •••••••••••••.•••.•••••••. 
JI Wilmington ..................... . 

• I 

:n 31.7 

27 14.4 

37 07 .3 

:l6 M.6 
37 00.0 

36 ~1.0 

36 03 3 
:J!j 06.3 

35 47.5 

3.5 46.8 

34 14.0 

--1------------,-~-1 0 , -

12 
1 

Sn1ithvillc .............................. 

1 

33 55.0 78 00.8 

13 I Columbia..................... •••••. 34 00.0 81 02.0 

14 : Georgetown .......................... · l 33 21 7 79 12. 3 

15 i !!reach Inlet ..................... 

1

. 3-l 46.3 79 48. 7 

I~ I Edisto.•••••••••••............... 3-2 33.3 80 10.0 

J! 11 I PortRoyal ......................... Hl 32 li.7 SO 36.4 

i, 18: Tybee, .................... ···~ 3-J 01.5 80 50.6 
i.t 19 ; SavannRh. •o •••• ...... .... .... •••• .32 05. 3 81 05.2 

!i 20 / Fernandina..................... :>O 40.6 81 27 .7 

1121 
1 

Macon ..•..••.•••••••••••••••••• '. ;i-: 50, 4 B3 37 .6 

' ' i 

77 25.7 

77 23 5 
75 57.9 

76 00,l 

76 18.1 

w 17 .o 
75 43.8 

';'6 10.7 

75 31.6 
78 37.8 

77 56.5 

Method of discu.ssion.-Tbe interpolation formula, proposed by the Rev. H. Lloyd in 1838, 
(see the 8th report of the British Association; vol. vii, p. 91,) has been used in a slightly 
altered form in this discussion, as explained in my recent investigation of the magnetic decli
nation on the Gulf of Mexico in June, 1861. We have-

where, 
D = D0 + d + x d L + y d M cos. L + z d L d M cos. L +pd L!l + q d M!i cos. 2 L, 

D = resulting declination. 
D0 = an assumed declination for the epoch adopted (1860.0) and the mean latitude and 

longitude, d its correction. 
d L =difference of latitude, d M =difference of longitude. 
x, y, z, p, q, as well as d, are to be determined by application of tho method of least 

squares from the observations themselves. 
33 
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In order to lessen the effect of local deviation the observations have been combined in 
groups, suitably selected for the most reliable determination of the above six unknown quan
tities. Equal weights have been given to the mean result of each group. 

Combina
tion. 

Statians. Mean lati- Mean longi- Declination Comhina-
tude. tulle. 1860.0. tion. 

Stations. Mean la.ti- Mean l-0ngi- Declination 
tude. tude. 1860.0. 

. 
1,5! ..................... 37.38 77.41 +o.58 5 13 ..................... 34.00 81.03 -2.78 

g 3,4, 5, 6 ............. ..... 36.98 76.14 +J.61 7 14, 15, 16 .............. ai.oo 79.73 -2.06 
3 7,B, 9 ................ 35.98 75 .. 81 +2.08 B 17, 18, 19 .............. 32 14 80.85 -3.25 
4 10 ..................... 35.78 78.63 -0.:;o 9 20 ..................... 30.6B 81.46 -3.97 
5 11, 12 ..... ............... 34.07 77 .97 -0.81 IO 21. .................... 3'l.B4 83.63 -4.47 

.A. graphical construction of the isogonic lines, by means of the above ten combinations, at 
once shows that the three stations on Albemarle sound (7, 8, 9) are greatly affected by local 
deviation, the extent of which we are not able to define for want of more observations ; it is 
probable that stations 1 and 2 are affected in an opposite way ; taking a mean value, therefore, 
of the first three combinations we may hope to eliminate as much as possible the effect of these 
deflections on the general system. To simplify the process of elimination of the unknown 
quantities two other contractions of combinations were made, viz. 4 and 5, and 7 and 8, thus 
forming the following six final groups : 

-G-ro_u_p_. ~1-·--Co-~-!J-in_a_t_io~:~---·-----··- 8tatio-n:.---- ----Gr:a~ lat~ I Mean long. 
Deel. 1860.0. 

---1------------------------1-----1-----1-----
I o o o 

I 1,2,3 ••••••.•••.. 112,345 6, 7 8 9 ···----·-···········-··-·· 36.78 76.45 +l.42 

II ~.·6--__ -_-_-_·_--_·_· __ -_-_-_-_-: 11 12 ·---·-· ··-··· ----·····-···-···------· 34. 07 77. 97 I -Cl. 81 
III .. 10, 13................................... .. 34. 89 79. 83 --1. 64 
IV 7,8 .•••••••..•••. : 141516, 17lB19 •••••• ••••••••••••••••••. 32.52 80.30 -2.65 

v 9-----·---------· 20 ····---···--·------·---------··----····· ~~·. 8684 8831 •• 4636 I ~·- 4977 
VI 110 ............... ; 21........................................ ..,., -.. 

Mean_ --1. __ ........... ----1 ·-·---------·-···--------------- ·----- ...... --s3.631--19.94l--=2.()2 
The formation and solution of the six equations furnished the following expression : 

D = - 2°.02 + 0.346 d L - 0.669 d M cos. L - 0.206 d L d M cos. L - 0.0876 dL1 

- 0.0586 d M 2 cos.2 L. 
d L =lat. - 33. 0 63 and d M =long. - 79. 0 94. 

The substitution in the original equations leaves the residuals + 0. 01 in (1) and (2) and 
- 0.01 in (5) and (6), equations (3) and (4) are strictly fulfilled. 

I 

2 

3 

" 5 

6 

7 
8 

9 

10 
]l 

The observatio.are satisfied as follows : 

I 
I Declination 1860. O. i 
I 

i Observed. Computed. Difference 
i 

I 
0 0 0 

+o.38 +o.73 --0.35 

+o.77 

I 
+o.n +0.06 

+1. 72 +I.93 -0.21 
+I. 60 +1. 84 -0.24 

+1. 3S +t. 62 -0.24 
+i. 73 +I.59 +o. 14 
+2. 2S +1. 60 +o.68 
+2.20 +1. 34 (+o. 86) 

+1. 77 +L 55 +0.22 

-0.50 ·-·O. 5;1 +0.03 

-1.00 -0.69 -0.31 

I 0 . Declination 1860. 0. 
.... "' '$ .£ 
i3 ~ 
"' - Observed. Computed. Difference. :z "' 
--- -------

11 

0 0 0 

a -0.62 -0.91 +0.29 
13 -2.78 -2.62 -0.16 
H -1.87 -1. 76 -0.11 

I 15 -1.82 -1. 97 +0.15 I 
I 16 -2.50 -2.58 +0.08 

Ii 

17 -3.03 -2.89 -0.14 
18 -3.32 -3.10 -0.22 
19 -3.40 -3. 16 -0.H 

I 20 -3.97 -3.99 +0.02 

I 
21 -4.47 -4.48 +0.01 
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The probable error of any single representation (omitting the large local difference of sta
tion (8)) is= ± 0°.19 or± 11'.6. 

Owing to the scanty material, the general curvature of the isogonic lines, as computed for 
each degree of declination between + l 0 and - 4° by the above formula, seems to be some
what greater than what might have been expected from the discussion of the adjoining sec
tions, and it is therefore desirable that the formula be used only within the strict geographical 
extent of the places of observation. .A_ slight compromise has been made in the graphical 
representation of the - 4° curve as resulting from the above expression and that found in the 
discussion for the Gulf of Mexico. The + 1~ 0 + 2° + 2~ 0 and+ 3° curves have been added 
from a recent discussion of the section III magnetic observations, 44 in number. 

Whether such local deflections, extending over a considerable area, as noticed on Albemarle 
sound (stations 7, 8, 9) and elsewhere on our seacoast, are constant, or whether they are pro
duced by variations in the rate of secular change, or, in other words, whether they are station
ary or shifting with the general change of the isogonic lines, is a subject of inquiry which must 
be reserved for the future, as it can only be ascertained by repeated and careful observations. 
For the present it suffices to apply a correction to the computed values as resulting from the 
above formula, which correction is given (with the proper sign) in the column of differences in 
the preceding table. These differences may serve, hereafter, for the construction of lines of 
equal anomaly, (isabnormal lines) which will plainly exhibit the extent and centres of the 
disturbed regions, together with the amount of deflection. 

Yours, very respectfully, 

Prof. A. D. BACHE, 

CHARLES A. SCHOTT, 
.Assistant United Stales Coast Survey, in charge C. D. 

Superintendent United Slates Coast SMrvey. 

APPENDIX No. 25. 
REPORT ON OBSERVATIONS OF TIIE SOLAR SPOT3 MA.DE AT THE COAST SURVEY OFFICE, WASHHWTO~, 

D. C., FROM AUGUST, 1860, TO DECEMBER, 1861, BOTH INCLUSIVE, BY CHARLES A. SCHOTl", ASSISTANT 
UNITED STATES COA.b'T SURVEY. 

The continuation of part of the results of my observations of the ~lar spots, noticed in 
your last year's report, (1860, Appendix No. 25, pp. 324-326,) is herewith respectfully sub
mitted. The observations have been made in the same manner as explained in detail in that 
report. During my temporary absence from Washington between July 9 and October 28, 1861, 
while engaged on field duty, the observations were attended to by Assistant L. F. Pourtales. 
The interruptions of ten days in August and of nine in September are due to unfavorable 
weather. I was also assisted by Mr. J. H. Patton and by Mr. J. 'Wiessner, by the former in 
noting transits, by the latter in noting time, since May last. The observations were m·:ide gen
erally between the hours of one and two. 
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The following table contains the monthly relative numbers (according to Wolf) for the 
years 1860-' Gl, as observed at Washington, D. C.: 

Month. 1860. 1861. Month. 1860. 1861. ___________ , __________ ------------- ---- ------

January ____ ••••••••••••••••. 

FebruarJ --------------·-···· 
March ••••••••••••••••••••••. 
April. •••••••••••••••••••••• -1 
MaY---------------·-······· \ 

September.-------------- •••. 
October •••••.••••••••••••••. 
November •••.....••••••••••. 
December _____ .•••••..••• __ _ 

Annual mean---------------· 

81. 1 111. 2 
78.0 86. 7 
90. 4, 62.3 
90.0 76. 6 

83.0 85.7 
~:~;:::: :::: :::::::: :: ::: : : : I 

68.4 
n.5 
83.6 
56.3 

91. 4 
97. 6 

99.8 

86. l 

61. 6 
73. 5 
98.9 
95.2 
58.5 
83.3 
99.7 ----- ------

August •••••••••••••••••••••• 121. 5 ! No. of days of observation •••••• 233 193 

A comparison of Professor Wolf's revised numbers for 18GO (see his Mittheilungen, xii, 
pp. 69-71) with mine, shows that the factor with which the above figures 1ad been multiplied 
to refer them to the st:rndard of his telescope is 1.19. 

On two days, viz: the 11th and 12th of May, 1861, I found the sun without any spots. 
The observations for heliocentric latitudes and longitudes of spots have been continued as 

in the preceding year. 
Yours, very respectfully, 

CHAS. A. SCHOTT, 

Prof. A. D. BACHE, 
Assistant U. S. Coast Survey. 

Supe1·intendent U. S. Coast Survey . 

.APPENDIX Ko. 26. 
EXTRACTS FROM THE REPOR'l' OF SUB-ASSISTANT F. W. DORR, DESCRIBING THE GENERAL CHARACTER OF 

THE COAST OF FLORIDA, .A.BOVE ST. AUGU!>'TINE. 

Sm: 

* * * * * * 

BOSTON, February 21, 1861. 

* * * * * 
Below Diego Plains the general characteristics of the outside beach, the sand hills, and 

other surface features, are in every respect similar to the parts surveyed just ll'Jrth of St. Au
gustine.* 

The Guano river scarcely merits the name, yet it retains all the characteristics of a river 
to its head, its channel and shoals being as well defined throughout a8 those of the North river, 
of which it is only a branch. 

Six foet of water can be had in the North river up to its head in Diego Plains, up
wards of eighteen miles north of St. Augustine. At that place it divides into two large creeks. 
Above the mouth of the Guano rivet ten feet may be carried to within a mile of the head of 
the main river. The channel, however, is very intricate. * * * * 
* * * The San Pablo road, which was taken as the inland boundary of the 
plane-table work, follows the coast between the St. John's and St. Augustine, at distances 
varying between three-quarters of a mile to a mile and three quarters. The coast line above 
St. Augustine is remarkably straight. At low water a firm, level sand beach is exposed, sixty 
to ninety metres wide. Two distinct ranges of sand hills of nearly equal elevation, being from 

G Appendix No. 30, Cout Survey Report. for IB60. 
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twenty to thirty feet high, rise from the beach and again fall into a belt of woods between the 
beach and the open prairies of the interior. This belt of sand hills and woods has a breadth 
of from a quarter to a half mile. In going northward one of the ranges of sand hills disap
pears abruptly, and thence on the elevations in the other rarely exceed fifteen feet. 

The sand hills are mostly covered with scrub palmetto and with a long, stiff grass, which 
keeps them more compact than similar features on other parts of the Atlantic. 

The prairie is generally level, with occasional ponds, a few scattered pines, clumps of 
palmetto, and hummocks of small live-oak, and is backed by the sandy pine barren. * * * 

Yours, very respectfully, 
F. W. DORR. 

Prof. A. D. BACHE, 

Superintendent U. S. Coast Survey. 

APPENDIX No. 27. 

EXTRACTS FROM THE REPORT OF SUB ASSISTANT G. H. BAGWELL, RELATIVE TO THE CHAUACTER OF ST. 
JOSEPH'S BAY (SOUTH) .AND CLEARWATER HARBOR, FLORIDA. 

ONANCOCK, Virginia, March 29, 1861. 
Srn: 

* * * * * * * * * * * 
South of Anclote Keys, the western coast of the Florida peninsula is easy of access, and 

affords ample facilities for tho rapid prosecution of the survey. Bold, prominent bluffs appear 
in striking contrast with the low, swampy border of the coast above. 

Nine feet of water can be carried through Anclote inlet into St. Joseph's bay. The chan
nel is ne3rly straight, and runs about northeast, midway between South Anclote and Hog 
island. 

Anclote river, abreast of the inlet, is a small stream running back about ten miles through 
the pine barren. Its entrance is obstructed by oyster bars, affording only a narrow, crooked 
pai>s for fishing boats. There are springs of fresh water about a mile up the river. 

Clearwater inlet affords twelve feet of water (at ordinary high tide) which can be carried 
up to the landing. A reef makes out about two miles on the west side of the inlet, curving a 
little east of north. Its north point is cleared by the range of a low pine and palmetto on the 
south end of Hog island. The best water is within thirty yards of the reef, and the channel 
is plain inside of it. Not more than six feet can be carried through St. Joseph's bay. The 
channel is very crooked and badly marked, and in some places not more than forty feet wide. 
The smallest coasters rarely attempt the passage through the lower part of the bay. 

There are no settlements on the coast between Bayport and Clearwater. A post office 
has lately been established at the latter place with a weekly mail to Cedar Keys. Only three 
families reside there. * * * * * * * * 

Very respectfully, your obedient servant, 
GEORGE H. BAGWELL. 

Prof. A. D. BACHE, 

Superintendent United States Coast Survey, Washington, D. C. 
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APPENDIX No. 28. 
EXTRACTS FROM THE REPORT OF SUB-ASSISTAKT N. S. FINNEY RELATING TO THE FLORIDA COAST AND 

WATERS NEAR BAYPORT. 

BRUNSWICK, Glynn County, Ga., Apri'.l 3, 1861. 

DEAR Sm: * * * The character of the topography and the coast generally 
are the same as described in my previous reports, consisting of a belt of low, soft marsh from 
one to three miles wide, bordered on the inside by dense forests of pine, palmetto, cedar, and 
oak, and on the outside by extensive mud flats and coral and oyster reefs. These extend in 
many places several miles into the Gulf of Mexico, and are cut up by numberless small creeks 
and baJous, the whole being nearly dry at low water, and the entire surface almost overflowed 
when the tide is in. 

Bayport, the only settlement immediately on the Gulf in the range of coast between 
Clearwater harbor and Cedar Keys, is situated at the junction of the W ekawatchee and Mud 
rivers, on a point of land or hammock, which is separated, in part, from the main land of the 
peninsula by a belt of marsh. 

During the summer the village is a favorite resort for the people of the interior, on account 
of its good air and for bathing and fishing. It contains about forty houses iu all, and in ordi
nary times about as many inhabitants. For some years a considerable trade has been carried 
on in cedar wood, large quantities being exported to New York for the manufacture of lead. 
pencils. 

The harbor at Bayport is of small capacity and very shallow, not admitting craft requiring 
over four and a half feet at ordinary high water. Vessels drawing twelve feet find safe anchor· 
age, with smooth water; near Beacon Rock signal, four miles west of Bayport. 

The navigfltion of the coast of Florida near Bayport is dangerous in the extreme, by reason 
of the sharp jagged rocks and reefs so profusely scattered about. These, in many cases, lie 
just below the surface at low water, rendering it imposi;ible to see them in time to avoid 

danger. * * * * * * * * * * 
With much respect, I am, your obedient servant, 

N. S. FINNEY, U.S. Coast Survey. 
Prof. .A.. D. BACHE, 

Sup't U.S. Coast Survey, Washington, D. C. 

APPENDIX No. 29. 
EXTRACTS FROM THE REPORT OF LIEUT. GEORGE BELL, U. S. A., A<;STSTAYf COAST SURVEY, DESCRIBING 

THE COAST OF TEXAS BETWEEN THE SABINE A:SD GALVESTON BAY. 

WASHINGTON, D. C., May 1, 1861. 
Sm: * * * * * * * * * * 
East Bay (Galveston) shoals gradually for miles, and from its head, the mouth of East Bay 

bayou, to a distance of four miles to the west or southwest, a continuous soft black mud flat 
extends, covered at low tide with a few inches of water, and cut up with channels. 

The tide at the head of the bay is small, the north winds producing very low water, and 
the east and south winds high, depending upon their strength. After entering· the bayous 
over the flats a depth of from six to ten feet can be had for miles. Tho average width of these 
channels is only forty feet. 

General examinations have been made by parties interested in trade for connecting ihe 
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waters of the Sabine and East bay by a canal. The route proposed is by several bayous 
emptying into the former, and by a small cutting in the vicinity of East Bay bayou. 

The general direction of East Bay bayou is nearly parallel to the Gulf coast for about nine 
miles, and thence to the northward. Its average distance from the coast is less than three 
miles and a half. The bayou is supplied in part by others entering on both sides from the 
prairies which they drain. 

From the head of East bay to the High islands the land is low wet prairie, covered with 
pondR, and in many placeR impas;;;able for wagons. The Iligh islands are the only highlands on 
the Gulf shore, between Galveston island and the Sabine, and probably the highest on the 
coast of Texas. Some parts of them are heavily timbered, and all are susceptible of cultiva
tion. Their elevation is from eighty to one hundred and fifty feet above high water, and their 
area about two thousand acres. The central point of the islands is about a mile and a quarter 
from the Gulf shore. 

From the High io;lands to the Sabine all is prairie; in some places impenetrable marsh to 
a breadth of seven miles in wet seasons. Small bayous run through in various directions, and 
enter into lakes or ponds. Firm land, at all seasons, cannot be found short of six to nine miles 
from the Gulf, and at many places not short of fifteen or twenty miles. * * * 

After passing High islands fresh water can be had only from ponds in the prairie or from 
wells dug near the sand hills along the Gulf shore. 

In very violent southerly winds nearly all the prairie, for some distance back from the 
shore, is covered by water from the Gulf. * * * * * * 

I have the honor to be, very reflpectfully, your obedient servant, 
G. BELL, Lieut. U. S . .A., .Assist. Coast Survey. 

Prof. A. D. BACHE, 

Sup't U. S. Coast Survey. 

A P PE ND I X No. 30. 
EXTRACTS FROM A REPORT BY S"CB ASSISTANT J. S. LA.WSON, SHOWING 'l'HE GENERAL CHARACTER OF 

KOOS BAY, OREGON.-(SKETcn No. 26) 

U.S. C. S. BRIG R. H. FAUNTLEROY, Koos Bay, Oregon, &ptember 7, 1861. 
Sm: * * * * * * * * * * 
With the slight information which we had been able to pick up, before sailing from San 

Francisco, I declined to risk the vessel by entering Koos bay until some examination had been 
made of the bar and channel. This was done by the sailing master of the Fauntleroy; and in 
antiwer to the signal agreed upon, in case the depth of water should be found favorable, I ran 
the brig in. The least water we had was two and a half fathoms, it being half.flood as we 
passed in. 

Koos bay is very irregular in outline. Its general shape is somewhat like that of the 
letter U with the convexity to the northward. .A. number of sloughs make out from it, some 
of which are navigable a few miles for vessels drawing ten feet, but the passages are very 
narrow. 

Koos river empties into the head of the bay, and will admit boats to a distance of fifty 
miles from its mouth, where a small slough emptying into Coquille river is so near as to leave 
a portage of only a mile and a half between the two waters. 

Excepting the peninsula which skirts the ocean, from the entrance of the bay northward, 
the entire country is an immense forest of various species of the pine. No land for cultiva
tion is found without clearing, and even the bottom lands on Koos river, which present very 
excellent soil, have to be clearerl of the thick growth of laurel, myrtle, and maple trees. 
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The bar off the harbor lies quite close to the en'xance, and at the lowest tides has not less 
than nine or ten feet of water. It is ahont a quarter of a mile wide from north to south, but 
considerably less from east to west. Vessels going either in or out do so on the flood tide, as 
the water is smoother then than it is on the ebb. Tlie currents run with great velocity, and 
the ebb causes a heavy break unless the sea is remarkauly smooth. The bar is a shifting one, 
moving to the northward in summer and soutlnvard in winter. It has moved con:;iderably to 
ihe northward since we ar-rived, in June. 

The north point of the entrance is a low sandy flat, across wl1ich was a narrow channel 
when we reached the bay, leaving then a tolerably large iRland. So much of this is now 
washed away that only a small patch is Reen at mean high water. At spri11g tideR it is entirely 
covered. Some chauge like this takes place every year, and the constant drifting of th13 sands 
must have a great effect in altering the channel and bar. 

Tho southern shore is a precipito11s rocky bluff, extending from the iuside of the entrance 
as far as Cape Gregory. This, of course, docs not change, but the beaches around it alter 
considerably. Places in which the bed rock is at times bare will, at others, be coYcred by 
several feet of sand, always, however, presenting bold sides to the clrnnnel inside of the rock 
which lies at the south side, and which has been known to be on low water mark. 

The channel in the hay presents a good depth of water. It passes along the western 
shore, and vessel::; sl10uld be careful to avoid being ,;et near the eastern ;;i.hore, al' several reefs 
make off from the rocky bluff which forms that side, oppo.;ite to and a mile ahoni the entrance. 
There is a rock, with nine feet at low water, the po,;ition of which "'ill be accurately deter
mined and marked on the chart, if practicable, before the close of the season. 

A tugboat is employed at the entrance, saving much time in the passage of vessels in and 
out of the bay. The peninsula which separates the ba.\· from the ocea11 is composed entirely 
of sand, some of the hills on it attaining au elevation of a lmn<lred feet. The sand shifts so 

much, with strong winds, that in one case the part of a hill on which one of the signals had 
been set gained fifteen feet in height in the cour;,;e of a few weeks. 

The trade of Koos bay consist.R of lumber and coal. Of the former, the laurel, myrtle, 
&c., are extensively used on the 'Vestern Coast in the manufacture of furniture. There are at 
present two saw-mills in operation, capable of turning out about fifteen thousand feet per day. 
The coal is quite inferior a11d is not suited for steam vessels, but is much U8cd for stationary 
engines and for domestic purposes. * * * * * * * 

Very respectfully, 
JAS. S. LAWSON, Sub-Assistant. 

Prof. A. D. BACIIE," 

Sup't U. S. Coast SnrveJ/, Wcwkington, D. C. 

APJJENDIX No. 31. 
EXTRACTS FROM OFFICIAL REPORTS RELATIYE TO THE OCCUPATJO'.'< OF PORT ROYAL SOlTND, S. C, HY 

MILITARY AND NAVAL FORCES OF THE UNITED STATES, AND STATEMENT OF ASSISTANT C. 0, BOUTELLI-; 

IN REGARD Tu THE CO-OPERATION OF BIS PARTY. 

Extract from the annual report qf the Hon. Secrtfary of the Navy, lSG 1. 

* * * * * 
It was found that naval stations and harbors of refuge (on the southern coast) during the 

tempestuous seasons would be indispensable if hostil1ties were to be continued, and tbe stations 
thus secured could also be made the points of offensive military operations_ Shortly after the 
attention of government was drawn to this subject a board was conYened, under the auspices 

34 
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of the Navy Department, consisting of Captain Samuel F. DuPont and Charles H. Davis, of 
the navy, Major John G. Barnard, of the army, and Prof. Alexander D. Bache, of the Coast 
Survey, to whom a thorough investigatiou of the coast and harbors, their access and defences, 
was committed. Several elaborate and valuable reports of great interest, exhibiting, in minute 
detail, the position, advantages, and topographical pBcnliarities of almost every eligible point 
on the coast were the results of this important commission. 

Letter from tlte president ef the commission referred to by t!te Secretary of the Navy. 

WASHINGTON, October 2, 1861. 
Sm: On closing, for the present, the labors of the mixed conference, in which I have 

presided, I cannot but express the high opinion I have been led to entertain of the· usefulness 
and merit of the contributions of the Coast Survey to our knowledge of the sea-coasts, sounds, 
and bays of the Atlantic and Gulf borders of the United States, without which the deliberations 
of the conference could not have been successfully conducted. 

Very truly, your friend and obedient servant, 
S. F. DuPONT, 

Flag- Officer, President. 
C. IL DAVIS, 

Commander, Secretary. 
A. D. BAcnE, L.L.n., 

Supe.1·intendtnt U.S. Ooa8t Sitrvey, Washington, D. O. 

Extracts from the rezmrt ef Flag- Officer S. F. DitPont to the Navy Department. 

FLAG-SHIP w ABASH, OFF HILTON HEAD, 

Port Royal Harbor, S. C., November 6, 1861. 

* * * * * * 
The department is aware that all the aids to navigation had been removed, and the bar 

lies ten miles seaward, with no features on the shore-line sufficient to make any bearings 
reliable. But, by the skill of Commodore Davis, the fleet-captain, and Mr. Boutelle, the able 
Assistant of the Coast Survey, in charge of the steamer Vixen, the channel waB immediately 
found, sounded out and buoyed. * * * On the evening of Monday Captain Davis 
and Mr. Boutelle reported water enough for the Wabash to venture in. * * * * 
On the morning of Tuesday the Wabash crossed the bar. 

S. F. DuPONT, 
Fl,ag- Officer, Commanding South Atlantic Blockading Squmlron. 

Exfract from the report of Brigadier General T. W. Sherman to the War Department. 

HEADQUARTERS EXPEDITION CORPS, 

Port Royal, S. O., November 8, 1861. 

* * * * * * 
It is my duty to report the valuable servict~s of Mr. Boutelle, Assistant in the Coast Survey, 

in assisting me with his accurate and extensive knowledge of this country. His services are 
invaluable to the army as well as to tbe navy, and I earnestly recommend that important notice 
be taken of this very able and scientific officer by the War Department. 

T. W. SHERMAN, Bdgad·ier General, Commanding. 
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Report qf Assistant C. 0. Boutelle. 

"C. s. COAST SCRVF.Y STEAMER YJXEX, 
Port Royal Bay, S. C., lv~ovember 8, 18Gl. 

DEAR Sm: We arc in possession of this noule harbor, and the flag of the Union again 
floats over two places in South Caruliua. 

Commodore DuPont intended to resume the attack on Wedne,;day morning, but a violent 
gale from the westward prevailed until the afternoon of that (hty. TLe Wabash, with only 
auxiliary steam power, would have worked to great disadvantage in it., and yet, as every hour 
probably added to the strength of the enemy, whose work;; were foll iu our vim~·, to defer 
opening fire required moral courage in the commander of a higher degree than that called for 
in fighting. 

Our engine gave out on Wednesday, the 5th, in the morning, and it was not until 
near night that we were again in working order. The R. B. Forbe,,; came to me to say that 
the Augusta and D<tle, steam gunboat and sloop-of-war, were outside. I reported the fact to 
the commodore, and he expre,,;ticd KO earnest a witih to get them in before the attack that I 
determined to bring them in at ouce, t.lwugh uight lmd already come on. The Augusta draws 
13 and the Dale 16 feet. "\Ve ran down about 8 p. m., and anchored a boat, with a Fresnel 
lantern in it, at the entrance of the channel. I then went to the two vessels aml communicated 
the corumodore's orders. Botl1 captains were rea•1.Y to go in if I would take the respon"3iuility 
of leauiug them. The Augusta took the Dale in to"~, and we pasl"ed in without trouble, having 
no cast lesR than 19 feet, and I had the satisfaction of reportiug to the flag-officer their arrival 
at half past eleven o'clock p. m. Running outside again I anchored the Yixen at the mi trance, 
in readiness to bring in the Ericcson ancl the Baltic, drawing 20 and 22 feet. The former 
vessel came off the tihoal on Wednesday, after thumping heavily, and lo,;ing five horses belonging 
to the general staff. 

At sunrise we anchored 11 large Bpar buoy at the entrance of the south channel. Mr. Platt 
and Mr. Jones, 1st and 2d officers of this vessel, were theu !"eut on board of the Baltic and 
Ericc8on, respectively, and l leJ in with the Yixen at half flood. "\Ve hacl no cast less than 27 
feet, and I can say with ceTtainty that vessels drawing 25 feet may come in at all ordinary 
tides. 

The W nbnsh started for the batteries at 8. 30 a. m. She \Vas preceded by the Bienville, 
and followed by the Susquehanna, Mohican, Seminole, Pawnee, Poc-ahontas, Curle\\", Penguin, 
Augusta, Seneca, Ottawa, Unadilla, Pembina, Isaac Smith, Vandalia, (in tow of the Augusta,) 
and the R. B. Forbes. The sight was grand, and my only regret was that spw~ial duty ren· 
dered it imperative that we should not take part in the action. 

After anclioring the Baltic and Ericcson, I went on board of the Atlantic with General 
Sherman and witnessed the fight. The fleet sailed around in an ellipse, under slow steam, 
each vessel delivering its broadside as the guns were brought to bear. The Wabash, with her 
tremendous batteries of eight-inch guns on two decks, fairly reeled, as each division fired in 
succession. At the first turn tho fleet went so near that many shells passed over into the 
woods beyond. As tl1e vessels came around the second time they passed a little further out, 
and the shells went directly into and around tho works of the m10my. Gun after gun ceased 
firing on shore, until at last only one gun replied to the vessels. As the fleet was about coming 
around for the third time that gun also ceased, and the flag of the fort. came do1vn. Soon we 
saw a barge from the Wabash pulling in-shore with a flag of truce in her bow, and in a few 
minutes more the flag of the U 1Jited States was raised 011 shore. At the sight of it :-hout.,:: went 
up from the troops around us. The whole fleet of transports was soon in motion, and with 
bands playing and soldiers shouting the ves,;els passed i11to the bay aud anchored around the 
flag-ship. 
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On visiting the 'Vabash I found, to my utter surprise, that on board one man only had 
been killed and two wounded. In the entire squadron no officer was killed. The loss is about 
ten men killed and not many more wounded. 

The commodore at once sent five vessels over to Bay Point to 
tlie enemy had evacuated it in haste, leaving tents, clothing, and 
property, as well as arms and ammunition. 

engage the fort there; but 
other species of personal 

To-day I have been with General Sherman on a reconnaissance up Beaufort river and 
through Skull creek-the inland passage which leads from Port Royal sound to Savannah river· 
He does us the honor to say that a large share of the credit of the success here is due to the 
Coast Survey. 

Commodore DuPont desires mo to present his regards to you, and say that he will, as soon 
as possible, express his appreciation of our services, and thank you for the ard rendered by 
sending our party here. 

l\Ir. Platt, first officer of the Vixen, has afforded me very efficient aid in this whole matter. 
By skilful seamanship he saved the vessel from injury and probable loss in the fearful gale of 
Friday and Saturday last. By his knowledge of hydrographic work and his unceasing labor 
since we reached Port Royal, he has contributed in no small degree to our success. 

All the officers of the party in the Yixen deserve commendation for the manner in which 
each has added, in his sphere, to our successful work. I take especial ple:umre in mentioning 
the labors of .Mr. Willc11hucher, the hydrographic draughtsman of the Vixen. He made on 
the voyage three tracings of Hilton Head i~land, with the entire topography, for the generals 
of the expedition, and has sketched a view of the battle, which will be sent to you when com
pleted. 

Yours, respectfully, 
CHAS. 0. BOUTELLE, Assistant U. S. Coast Survey. 

Professor A. D. BACHE, 

Sup<,rintendent U. S. Coast Survey. 

APPENDIX No. 32. 
OFFICIAL ORDERS UNDER. WHICH THE SUitYEYING STEAMER ACTIVE AND HYDROGRAPHIC PARTY OF 

COMMANDER B. F. RA~DS, U. S. N., AS::iISTANT COAST SURVEY, WERE EMPLOYED IN AUGUST AND SEP· 
TEMBEH, 1861. 

HEADQUARTERS OF THE ARMY, 

1Vashington, June 5, 1861. 
Srn: The general-in-chief directs that you act in concert with the naval commander on the 

Pacific station in preventing, so far as your means will permit, any plans the secessionists may 
attempt to execute for subjecting or annexing Lower California to the so-called Southern Con
federacy. 

I am, sir, very respectfully, your obedient servant, 
E. D. TOWNSE:ND, 

Brigadier General SUMNER, U. S. Army, 
.Assistant Adjutant GPneral,, 

Commanding Department ef the Pacific, San Francisco, Oril. 
llndorsed.] 

Official. 

HEADQUARTERS OF THE p ACIFIC, 

San Francisco, .Augil.8t 13, 1861. 

RICH.ARD 0. DRUM, 
A.smstant .Adjutant General,. 
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COMMAXDAXT' S 0FFTCE, 

Navy Yard, JJiare Island, Gal., August 23, 1861. 

Sm: I have caUed your command to the yard for the purpose of placing the magazine, 
which is threatened by report to be attacked, under your protection. 

You will, after towing the United States ship St. Mary's to the anchorage off San Francisco, 
return to this island and anchor off the magazine, placing your command in such a position as 
to enable you to defend the public property from any attack that may be attempted. Guns 
will be placed on shore, with such officers and men as can be mustered, to co-operate with you 
in protecting the premises. A rocket, gun, or ulue light '.Vill give me warning, if exhibited in 
due time. 

Very respectfully, &c., &c., &c., 
WM. H. GARD~ER, Commandant. 

Commander B. F. SANDS, 

U. S. Steamer Active, Mare Island, Gal. 

liEADQUARTERS DEPARn.fBNT OF THE p ACIFTC, 

San Franci.sco, Californin, Ocfol!a 18, 18Gl. 

Srn: The general commanding the department ackno1Yle<lges with great pleasure the valu
able services ren<lered by the United States Coast Survey steamer Active, under your command, 
in the transportation of troops and supplieR from this city to San Pedro, California. 

Very respectfully, your obedient servant, 
RICH' D C. DRUM, Lfasistant Adjutant General. 

Commander B. F. SANDS, U. S. Navy, 
Gommandiug U. S. C. S. Steamer Active. 

APPENDIX No. 33. 
HEADQuARTERS CHEAT :MocxTAIN DrYrsro:-<, 

Philippi, December 13, 1861. 

Srn: During the campaign of 1861 in Western Virginia it was determined to construct de
fensive works on the summit of Cheat mountain. The superintendence of these works was 
assigned to Lieutenant Colonel Samuel A. Gilbert, 24th Ohio, (now colonel 44th Ohio,) under 
whose direction the works originally laid out, as well as othcrn devised by himself and Colonel 
A.mmen, were constructed. In the execution of this duty Colonel Gilbert exhibited superior 
skill and untiring industry, and I cheerfully hear testimony to his valuable services as engineer. 

Very respectfully, your obedient servant, 
J. J. REYNOLDS, 

Brigadier General Commanding Divii;ion. 
A.. D. BACHE, Superintendent U. S. Goa.st Survey. 

APPENDIX No. 34. 
LETI'ER TO THE SECRETARY OF THE TREASURY COMMUNICATING THE RESULT OF AN EXAMINATION MAllE 

WITH REFERENCE TO THE EXPEDIENCY OF ESTABLISHING A LIGHT-HOUSE AND PLACIXG BUOYS AT 
THE ENTRANCE OF GRAY'S BARBOR, W. T. ,• 

COAST SURVEY OFFICE, Augu.sl 21, 1861. 
Srn : Referring to the letter, dated April 22, from the department, directing that a pre

liminary survey should be made to ascertain the necessity for a light-house at Gray's harbor, 
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Washington Territory, or for buoys to mark the bar and channel, I have ilie honor to transmit 
in reply the following extracts from a report made by Sub-Assistant James S. Lawson. To 
these will be added the conclusions of Capt. C. P. Patterson, chief of the hydrographic office, 
whose experience and intimate acquaintance with the requirements of trade and commerce on 
the western coast are such as to entitle bis opinion to great weight in any question like the one 
now presented. 

:Mr. Lawson says : 
"The only possible good a light-house could serve at Gray's harbor would be to mark out 

its position, and this can be done well enough by the one at Shoahvater bay; but for some rea
son the light at Shoalwater has been discontinued, and possibly is not yet restored, though 
there is a much larger population there, and a great deal more trade, than at Gray's harbor. 
The mud flats are so extensive that at least nine-tenths of the bottom of the harbor is bare at 
low water. The trade merely amounts to bringing the supplies needed by a few settlers, and 
by the military post on Chehalis river. These, in all, during seven months of lai:lt year, reached 
only one hundred and twenty-five tons. There are no export.;, the difficulty of approaching 
the shores being such as to hinder the development of any trade in lumber as yet, though the 
shores arc heavily wooded. 

''The interests of settlers at Gray's harbor will be better Rerved by the placing of buoys 
to mark the bar, and the channel iuto the bay, as also that leading fro111 tho entrance of the 
harbor to Point Hanson and the north channel. I would also recommend that a buoy be placed 
on the ernl of the south spit, 1Yhere the water probaLly breaks during heavy winter weather 
as much as four and fiye miles off :,;hore. The buoys should be like those at Columbia river, 
and should be well secured.'' 

Captain Patterson remark~ as follows : 
" In regard to the question of erecting a light-house at Gray's harbor, I fully :.igree with 

the reaRons and conclusion of l\[r. Lawson. A light-house there is, at present, and will be for 
many years, totally unnecessary. Tlie interests of the small local trade will Le best securetl, 
as suggested by Mr. Lawson, by the placing of proper buoys. The buoy recommended by him 
fur the end of the south spit would be of great service to the coasting steamers." 

Fully concurring in the conclusion reached by Captain P<ttterl'1on and Mr. Lawson, that it 
is inexpedient to erect a light-house at Gray's harbor, I would respectfully rmggest that a copy 
of this communication may be furnished to the Light-House Board, so as to place on file the 
recommendations in regard to buoys. 

Very respectfully, yours, 

Hon. S. P. CHASE, 

Secretary cf tlte Treasury. 

A. D. BACHF., 
Superintendent United StatCB Coast Survey. 
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