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IN THE HoUsE OF llEPRESENTATIVES, JanuaT1f 13, 1865. 

RcsoltJcd, That there be printed three tbousanJ extra copies of the Coast Snrvey for 1864, two thousanu for the use of 

the Coast Survey 1mJ one thous11nd for the U8tJ of the House, 



 

LETTEl{ 

FROM 

THE SECRETA-RY OF THE TREASURY, 
Tll.ANSMITTING 

THE REPORT OF THE SUPERINTENDENT OF THE UNITED STATES COAST SURVF.Y. 

TREASURY DEPARTMENT, December 20, 1864. 

Sm: I have the honor to transmit, for the information of the House of Representatives, a report by 

Professor A. D. Bacl1e, Superintendent of the United States Coast Survey, showing the progress in that work 

during the year ending November 1, 1864; and also the manuscript map of progress brought up to the same 

date, as required by act of Congress, approved Mar()h 3, 1853. 

I have the honor to be, very respectfully, 

W. P. FESSENDEN. 

Secretary ef tlie Treasury. 

Hon. SCHUYLER CoLFAX, 

Epeaker ef the Ilouse ef Representatives. 
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IY, 25, :!6. 
Halter, Su/1-Assistant R. E. Services in Section II, 18; Tri­

angulation aml topography of Roanoke river and Roanoke 
island, N. C., an<l of Crol\ta.u sound, 24, 25. 

Harding, W. W. Services in Sections V, VI, 28, 30. 
Harrison, A:rsista11t A. M. Topography of shores of Narra-

ganset bay, 16. 
Hassler, (surveying schooner.) Section I, 15, 
Hatteras Inlet, N. C. Hydrography, 26. 
Hein, C. S. Services in Section I, 17. 
Hein, StLmuel. Dishursing agent, 38. 
Hergesheimer, E. Topograpl1y of Arlington heights, 23, 

service.sin Drawing Division, 37. 
Hilgard, J.E. Assistant in charge of office, 37; report on 

work in office divisions, 92, 9:~. 
Holt, S. P. Services in Section I, U; in Section VI, 29. 
Hooe, B. Drawing Division, 37. 
Hoo'Der, J. T. Services in Superintendent's party, 38. 
Ho•mer, Sub-.Assista11t C. .,ervices in Section I, 16; surveys 

for military purposes in :M.i.ssissippi, Louisiana, and Texll.ll, 
34. 

Hudson rfoer, N. Y. Topography of the vicinity of Croton, 
20. 

Huml1oldt, (surveying schooner.) Section X, 34. 
Hunt, T. J., 114. 
Hydrographic Dit1ision, 37. 
Hydrography. St. George's river, Me., 16; ;Qnohog bay, Me., 

16, 17; off Portland en*re.n<>,e, Me., 17; New Bedford har 
bor, Mass., 18; Ahsecom inlet, N. J., 21; Delaware river, 
(special examination,) 21; Trent's Reach. (James river, 
Va.,) 24; Roa.nokeRiver, N. C., 24; Croat&nsound, N. C., 
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25; Neuse river, N. C., 26; Hatt"41"a.S inlet, N.C., 26; Beau­
fort harbor, N. C., 26; Core sound, N. C., 27; Cape Look­
out shoals, 27; Bogue sound, N. C., 27; Charleston bay, 
28; light-house inlet and Folly river, 28, 20; \Vassaw 
sound, Ga., 2\J; St. John's river, Fla., 30; :Mississippi rl'Ver 
at Grand Gnlfand between Rrnlney and Palmyra Bend, 32; 
Ohio river between Cairo and Mound City, 3:~; Half Moon 
bay, Ct11., 35; near Mare Island navy yard, 35; near San 
Frnncisco, 35, 36. 

I. 

lartlella, Sub-Assistant C. T. Topograpl1y of approaches to 
Btiltimore, 22. 

Index (Ten-years) of annual reports, 18ri4 to 1863, inclnsiYe, 
13. 

Information, specially furnished from office, IO, 44-46. 

J. 

Jacksonville, Fla. Topography of vicinity, 20, 30. 
James H1ill, (surveying schooner.) Section I, 14; Sect.ion 

IV, 2'1, 26. 
Jolmstane, M. T., 38. 
Junken, Charles. Services in Section I, 17. 

K. 

Krtrcl1cr, Luuis. Draughtsman, 37. 
Kelly, C. Tid!ll obsorvations, Old Point Comfort, Va., 114. 
Key ll'est, Fla. :"llagnet.ie. oli;;ervation,, 30. 
Kiaclwloe, Sub-Assistant J. Services in Section X, :H. 
Ki11g, M. C. Tidal observations, Old l'oint Comfort, Va., 

24. 
King, V. E. Clerk in office of assistant in charge, 38, 92. 
Knight, .fohn. Engraver, 37. 
Knox.,ille, Tenn. Topography of vicinity, 31. 
Koch, D, Drawing Division, 37. 
Kondrup, J. C. Engraver, 37. 
Koos bay, Oregan. Triangulation, :l6. 
Kr~hs, C. G; Lithographing, 38. 

L. 

La'lld's Eftd, S. C. Topography, 28. 
Latitude, 11 ; determinations in West Yirginia, Ill, 112; list 

of various stations, 144-t&i. 
Lawson, Assistant J. S. Triangulation of Suisun bay, Cal., 

3il; of Koos bay, Oregon, 36. 
LtJe, Admiral S. P., 24, 25, 27. 
Ligltt·h1>1tse inlet, S. C. Sounded, 28, 29. 
Li11de•loohl, .A. Services at Clarksburg, \Vest Va., 24; in 

Drawing Division, 37; in Lithographic Division, 111. 
Lindenkt>hl, H. Draughtsman, :J7 ; lithographing, 38, 112. 
Lithographing, 37, 38, 111, 112. 
Logan, J. H. Drawing Division, 37. 
LO'll.gfdt.ow, Assi.staftt A. 117. Survey uf islands in Casco bay, 

Me., 16. 
L<mgittules, 11 ; determinations in West Virginia, 21, 22; list 

of varions stations, 144-182. 
Loolwilt mo11ntai11, Tenn. Topography of vicinity, 31. 
Lgman, S. H. Services in Section III, 21. 

M. 

Madison-cille, La. Topogrnphy, 34. 
Maerlcl, A. M. Engraver, 37. 
J.l/aeriel, .E . .A. Eup-raver, 37. 
Mue.ticl, J. If'. DrnughtHman, 37. 
Magnetism. Hemarks 011 Girard College series, 11-13; obser­

vations at Ea.<tport and Porthtnd, Me., JS: at stations in 
"\Vest Virgini "· 22 ; at Key \Yest, 30; discussion of Girard 
College serie" completed, 18:l-20G. 

Main, Jrmie8, Computing Division, 37. 
Maps and chrtrts. Remarks, r;; printing and disfribution ,38, 

111, 112; 11,1, 99-IIO. 
Marcy, (Eurveying schooner.) Se<;tion X, 3G. 
itlttre is/1uuf. Soundings in vicinity of naYy yard, 3.5. 
Mariwlin, H. /..,. Sen·ices in Section III, 2:.l; in Section IV, 

24, ·.a. 
Mathiot, George. Electrotyping and photographing, 37. 
llfcClery, M .• I. Draughtsman, :!'7. 

McCorkle, Assistant S. C. Triangulation of Pcnobsc--0t river, 
:Me., ff>. 

JJfcDrmndl, Titos. S<>rviee.s in Superintendent's party, 18. 
McMat!t, R. E. Topography uf Sbcepscot river, Me., 15; 

of ArJingtou 11eights, ~;J; services at l·-..erna.11<lina and St. 
Augustine, .Fla., :w. 

McMl<rtrie, II'. B. Drnn[':htsman, 37. 
Meigs, J. R., Lieut. V. S. A., 2:!. 
Meredith, (sun·nyiug schooner.) Section I, 16. 
Mississippi rircr. Snrveys at Grand Gulf 1tn<l I.Jet.ween Rod­

ney and Palmyra Bt·n<l, 3:!. 
ltfitchcll, Assistant H. !'pecial survey of Boston harbor, J7; 

ex:a.mimLtion of ledges in Eastport harbor, MusclP Ridge 
c.lmnnel, &.:-., ii;, :!:23-:!:25; special soundings in New lled­
for<l harbor, I ti; effoct of icll examined in Delaware river, 
21. 

, }}fo/itor, E. Litlwgrapliing, 38. 
}}Ja,gallza, La. Survey of viciuity, 34. 
Mos1nan, SubwA.s$ista11t A~ T. Sen'icc~ _in Section I, 18; iu 

Section II, 19; in Section III, 21. 

N. 

Narraganstt bay. Topography, 16. 
Na.shvillc, 

0

Tc1m. Topography of vicinity, 3L 
Natchitocltcs, La. Heconnaissunee, 33. 
Navesillk, N. J. Topography, 20. 
Ncs, Sub-Assist11nt F. ·F. Sertices in Section VIII, 3-l; com-

pilation of ten-years index, 13. 
Neuse ri11tr, N. C. Triangulation, 25, 26; hydrography, 26. 
New Bedford haTblJT, Mass. Hydrographic examination, lti. 
New Iberia, La. Survey of vicinity, 33. 
Nicholsoft, L. L. Sen·ices in Section VI, 30. 
Niwllet, J. N. Results of magnetic observations by, 13, 207-

210. 
Nulty, E. Computing Division, 37. 

0. 

Office-work. Summary of, 4; occupation, 37, 38; report of 
assist,.nt in charge, ~l'.!-114. 

Ogden, H. G. Services in Sect.ion II, 20; in Section IY, 26. 
O/Jia ri.,er. Surveyed between Cairo and JI.found <;:ity, 33. 
Ollmann•, Assistant J. G. Military service and surveys m 

Shenando&h valley, Va., 23; in Louisiana, 33. 
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P. 

Passamaquoddy bay, Topog-raphy, 14. 
P11ss Ca~ullo, Texas, examined, :14. 
Patterson, C<tpt. C. P. Hydrogrnpbic inspector, 37, 93. 
Peirce, Prof. Benj. Report on computations for longitude, 

114. 
Pelican islands, coast of Texas, 34. 
PenrllP:ttnl, F. H. Tidal Divhdon, :->7. 
Perwl1scot river, Me. Triangulation, 14 ; topography of islands 

at entrance, 14, 15. 
Perkins, F. TV. Services in Section II. lU. 
Petersen, A. Engraver. 37. 
Phelps, 1'. S., Lieut. Comdr. U. S. N. Hydrogrnphy of ap. 

proachcs to Portland harbor, 17; of Absocom inlet, N. J., 
21 ; of Lookrnit s}wals, N. C., 27. 

Phillips, W. Engraver, 37. 
Photographing. 37. 
Pinckard, G. J. Engraving Division, 37. 
Platt,jr., Frnnfdin. Sen·ices in Section IV, 26. 
Platt, Roht., Act<n.![ Master U. S. N. Services in Sections V, 

VI, 29,:Jil. 
Portltnul harbor, ,1Je. 1Iydrograpby of approachPs, 17; tidal 

and magneti~ observations, ltl .. 
Porter, Admiral D. D., 32, :::~. 
Pourtales, Assistant L. !''. CLarge of Tidal Division, 37, 93. 
Prill ting of maps and churls, 38, 112. 
l'rogreS! of th~ year, gener11l statement, 2-4. 

Q. 

Quolw~ bay, Me • . Souncfod, Hi, l7. 

Read11, 'I'. E. Tidal obsenations, Charlesfown navy yard, 
Mas"., 40. 

Rtd river, La. Local surveys, 33. 
Reports, ( annu:>I.) Distribution, S8, 11:~. 

Richartl$on, H. W. Tidal and magn~tic observations at Port· 
land, l\ie., Hi. 

Roanoke island, N. C. Topogra1iliy completed, 25. 
Roanoke rfrcr, N. C. Survey and soundings, 24. 
Rockwell, Sub-Assistant C. Topography of Hudson river, 20; 

survey at Sewall's J>oint, Va., 2:~; topography around 
Knoxville, Tonn., 31 ; of Strawberry Plains, Tenn., 31. 

Rodgers, Assistant A. F. Hydrogmµhy of Half Moon bay 
and vicinity of ]\fare island navy yard, 35. 

Rolle, A. Engraver, 37. 
R,,h/, James. Lithographing, 38. 
R,,mpf, G. Computing Division, 37. 
R.,therdale, Juhn, 38. 

s. 

Srtndy Hook. Commission, 20, 21. 
San l'rancisw bay. Special soundings, 35, 36. 
Santa lforbara chmnrnl, Cul. Triangulation, 34. 
Saxtcm, fl. C. Engraving Division, 3'1. 
Saxton, Joscpl•, 93. 
Schacjfer,jr., Geo. C. Engraving Division, 37. 

Schott, A •sistant Cl•arl'8 A,, Charge of Computing Division, 
37, 9:3; report on connexion of Epping base with the pri­
m.ary triangulation, 120-144; on the determination of geo­
detic position, I IG-119; ~icollet's magnetic obserrations, 
207-210; trajectory of ricochet gunnery, 220-222; ranges 
of shot. hi gunnery, 22:~ 

Semmesp11rt, La. Topography, 33. 
Sengtell~r, A. Eugraver, 37 ~ 
Sengteller, L. A. Services in Section I, 17; in Section V, 28. 
Scu:all's Point, Va. Special survey, ~3. 
Sheepscot river, life. Toµogrnpby, 15. 
Shenandoah fJalley, Va. Military service in, and surveys, 23. 
Sipe, E. H. Engraver, :l7. 
Sippican hnrbor, Mass., 18, 
South Edisto river, S. C. Recont>Aissance ;u; 29. 
Special sur~eys, 10. 

St. Georg•'s ri'7er, Me. Topogmphy, 15; hydroµ;rapby, lG. 
St, John's river, Fla. Hydrogrnpby, 30. 
Stuiusz, Altx. Hydrograpby of Qtrnhog bay, Mc., 16; of 

Hattems inlet, Beaufort harbor, and Neuse river, N. C., 26; 
buoys set in Raritan hay for trial L'.tlllr"e, 20. 

Struwherry Plains, Tenn. Topography, 31. 
Suisun bay, Cal. Triangulation, 35; hydrograpl1y, a6. 
Sullivan, Sub-Assistant J. A. Services in Section II, J!J. 

'l'. 

Talcott, R. H. Services in Section VIII, :Jl. 
Tax comrni.ssionersi of Florida, 30. 
Thomas, M. Tidal Division, 37. 
Thompson, J. G. Engraver, 37. 
Thompson, W. A. Engrn.ver, 37. 
Tidal observations. Eastport and Portland, Me., 18; Charles­

town navy yard, 40; New York harbor, 21; Olcl Point 
Comfort, Va., 1!4; Buy I'oint 1tml Martin's Industry, S. C., 
2'J ;. San Diego and San }'raucisco, 36; Astoria, 36; office 
report, :l7; stations oecupied, 90, 91; results of observa­
tions ut Tahiti, 91, 92. 

Tide tn/Jles, for mariners, 10, 58-00. 
Topography. P>IBoam1 .. 1noddy buy, Me, 14; islands off Pe­

nobscot entrance, 14, 15; St. George's river, Me., 15; Booth 
bay, Me., 15; Sheepscotriver, 15; Arrowsic island, near Bath, 
Me.,15; between the Kennebec and Androscoggin rivers, Me., 
16; Ca,,co b"y, 16; Narragansettbe.y, 16; Hndson"river, N.Y., 
20; NnvesinkHighlands, N. J., 20; Absecom inlet, N. J., 20; 
defences and environs of Baltimore, lid., 22; adjoining 
District of Columbia, 2-2 ; Arlington heights, 23; Bermuda 
Hundred, for military purposes, 23; Sewall's Point, Vu., 23; 
e.rmy positions in the Sh0nanc]ouh valley, 2:3; compilation 
for military map of West Virginia, 24; Roanoke river, N. C., 
24; Roanoke island, N. C., 25; Bay Point and Land's 
End, S. C., 28 ; vicinity of Jacksonville, l'la., 119, 30 ; ser­
vice for tax commlilsioners of }'lorida, 30; vicinity of Knox­
ville, Tenn., for military purposes, 31; Strawberry Plains, 
Tenn., 31; vkinity of NashviUe, Tenn., 31 ; Chattanooga 
a.nd vicinity, including Lookout mountain, 31, 32; Chicka­
mauga battle-ground, 32; shores of the Mississippi between 
Rodney and Palmyrn Bend, 32; Grand Gulf, Miss., 32, 33 ; 
Vicksburg and approaches, 33; banks of th0 Ohio river 
between Cairo and Munnd City, 33; local surveys on the 
Red river, La., 33; in Louisiana. and Texas, 3:3, 34 ; shore· 
line survey of Koos bay, Oregon, :Jll. 

Torrey, (surveying schooner.) Section I, 14. 
Totten, General J. G., 17-
Trent'a Reach, Ya. Sounded, 24. 
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Triangulation. Of Uniou Rivtlr bay, Me., 14; Penobscot 
river, 1-1; for connecting Fire Islam! base with Epping 
base, 18, 19; east of Hudson river, connecting with pri­
mary work Jn New England, 19; Barnegat bay, 20; Roan­
oke river, N. C., 24; Croatan sound, N. C., 25; Neuse 
river, N. C., 25, 26; of Chickamauga battle-ground, :32; 
coast of California, north of Monterey bay, 34; westward of 
Santa Barbara, 34; of Suisun bay, Cal., 35; of Koos bay, 
Oregon, 36. 

u. 
Uhrlandt, H. E. Tidal observations near San Francisco, 36. 
Union River bay, Me. Triangulation, 14. 

v. 
Vicksburg, Miss. Topography of vicinity, 33. 
Vix,,n, (surveying steamer.) Section V, 29; Section VI, 30. 

w. 
Walker, Samuel. Magnetic observations at Key West, Fla., 30. 

C S Ill 

Wassaw liiUrtnd, Ga. Hydrogrnphy of approache6, 29. 
Wehher, Suh-Assistant P. I'. HyJrugrnpLy of St. George's 

river, Me., Hi; of Light-house inlet, S. C., 28. 
Werner, T. W. Computing Division, 37. 
West, Assistant I'. C. F. Topography of Ii'ooth bay, Me., 

15; military reconnaissanceH, Bermuda Hundred, 23; ser­
vice with army near Chattanooga, Tenn., 31. 

West Virginia. Determination of geographical positions, 
21-23. 

We!lierill, A. M. Services in Section II, 21; in Section IV, 
26. 

Wharton, Edward. Engraving Dh·ision, 37. 
Whiting, Assistant H. L. Topography of Hudson river, 20. 
Willenhucher, E. Draughtsman, 37. 
Williams, L. D. Draughtsman, 37. 
Wilson, Louis. Tidal observa,tions at Astoria, 36. 
Wisi;assct bay, Me. Development of ledge in, 15. 

Y. 

Yeatman, A., 114. 



 

REPORT. 

CAMBRIDGE, MASS,, Octobf!r 26, 18G4. 

Sm : I have the honor to tmbmit, iu conformity wiLh the law and regulations of the Treasury Depart­
ment, the following report on tlie progress made in the survey of the coast of the United States during the 
surveying year, which will end with the present month. 

The general progress in the work under my superintendence has been summed up from time to time in 
previous reports. It. is not now needful to recapitulate in detail, as our parties on southern sections of the 
coast are yet employed in local surveys to facilitate military operations, or for the use of blocka~ing "ct uadrons, 
in accordance with the policy adopted by the department at the outset of the rebellion. The la1·ge manuscript 
map, prepared under act of Congress of l\iarch 3, 1853, and as directed by the act, preBented annually since 
that date, shows the progress up to the present time. In a gf,neral way the progress is shown alw by the 
small engraved sketch (No. 37) which accompanies this report . 

.A brief statement of the work of the present year will be given to show the adaptation of the survey in 
all parts of its organization to the present requirements of the government Eervice. 

The war has not essentially chl1nged the distribution of the working parties. .About the same number 
as were heretofore assigned to duty on the southern coast has been in surveying service with the national 
forces in the rebellious States. Four parties have acted under the orders of Admiral Lee; three, with as many 
vessels, under .Admiral Dahlgren, and two under Admiral Porter. 

For the military service in Eastern Virginia and l\farylaud six parties were employed during parts of the 
season; in West Virginia three parties, at Knoxville two parties, at Nashville two, at Chattanooga five• 
previous to and dming the movement on the rebel works at Missionary Ridge; two parties accompanied 
the army in Louisiana and Texas, and one was attached to the Florida tax commission. 

From the several officers in whose commands the parties were associated warm acknowlegments have 
been reiterated as to the importance of the services rendered, and their bearing on the success of military and 
naval operations. 'l'he body of the report will contain, as usual, notices of the work in detail. Very brief 
mention will here he made of the localities and nature of this class of operations, and after it mention of the 
advance made in the regular progress of the survey of the coast. 

SERVICE WITH ARMIES AJW DLOCKADING SQUADRONS. 

The survey has been kept in full co-operation with the blockading squadrons, and with the armies of 
the Union, as heretofore. In the vicinity of Baltimore the survey of ground connected with the defences has 
been continued by Sub-Assistant Iardella, and during part of the season by Assistant C. M. Bache. The 
topography of the approaches to the capital has been further extended beyond the northeast boundary of the 
Distri<!t of Columbia, by Sub-Assistant .E'crguson. A minute topographical survey has been made of Arlington 
Heights by Messrs. Hergesheimer and McMath for the War Department, and special determinations for the 
effective use of. heavy artillery at Washington, New York, and Boston, by Assistant Schott. Sub-Assistant 
Donn is now engaged in surveying the approaches to the fords of the Potomac above and below Harper's 
Ferry. In West Virginia the latitude and longitude have been determined at eleven military posts by 
Assistant Dean and Sub-Assistant Mosman, and the magnetic variation at most of them by Mr. S. II. Lyman. 
At Clarksburg, Virginia, Mr. Lindenkohl assisted in compiling the military map of West Virginia, and com­
puted the latitude of numerous points from the sextant obse1·vations of the late Lieutenant J. R. Meigs, 
formerly chief engineer of the department. Sub-Assfatant Rockwell, before making a plane-tnble survey of 
Strawberry Plains and of the city of Knoxville and itt:1 defensive works, in which duty lie was associated 
with Mr. R.H. Talcott, was engaged in similar service at Sewall's Point, Virginia. .Assi~tant West. after 
:reconnaissance duty, which terminated with the battle of Missionary Ridge, Tennessee, was in the same way 
employed at Bermuda Hundred, Virginia. Sub-Assistants Dorr and Donn made plane-table surveys of the 
environs and defences of Nashville and of Chattanooga, Tennessee, previous to the repulse of the enemy in 
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tlie south approach to that city; and J\fr. Donn, in conjunction witl1 J\fr. J\Iarindin, afterwards rendered similar 
service for the army near Petersburg, Yirginia. Sub-Assistant Boyd has made a complete survey of the 
battte-field of Chickamauga, Georgia, and is now under orders to rejoin tbe army at Chattanooga. 

In connexion with the North Atlantic blockading equadron, Mr. Strausz, and subsequently Mr. Cordell, 
have made resurveys of the bar and channel into Beaufort harbor, North Carolina. 'I'he last-named officer 
sounded the 11arbor, and the entire channel whi(h leads from Beuufort through t]ie straits and through Core 
sound, marking also its course by buoys and stakes. 'l'he same pai·ties reset the buoys between the bar and 
:Fort ·Macon to conform to the changes found liy the resurveys. Mr. Strausz also made a resurvey of Hatteras 
inlet, and Boumled out a Atretcb of six miles of the Neuse river below New Berne, marking the channels in 
Loth localities by buoys. The triangulation of the Neuse river was at the same time continued by Assistant 
Fairfield. Sub-Assistant Halter made a triangulation and shore line survey of Crnatan sound, and of Roanoke 
river, North Ca;olina, above and below Plymouth. These waters were thoroughly sounded by Sub-Assistant 
Bradford, and the cllllnnel through tlie latter was marked by spar-buoys. He has since sounded Trcnts' Reach, 
in James river, Virginia, and is now engaged in tl1e survey of Bogue sound. A careful reconnaissance of the 
Cape Lookout shoals has been made by Lieutenant Commander Phelps with the surveying steamer Corwin. 

Attached to tl1e South Atlantic l1lockading squadron, and for service also with the military forces, three 
partieR with the ·surveying steamer Vixen, and schooners Bailey and Caswell, wern assigned. Assistant 
Boutelle, besides the complete development of the cbannels at present leading into Charleston harbor, in which 
also Assistant Edwards was engaged during part of the season, reset the buoys, and prepared new sailing 
directions. Under his direction :Folly river and Ligl1t-house inlet have been sounded by Sub-Assistant 
VI~ c1ber; the hydrograpl1y of V\-7 assaw sound has been continued, and a resurvey made of the bar and channel 
of tbe St. J olm's river to a point near J\fayport J\Iills. As heretofore, his party in the Vixen, in charge 
of Acting }faster Platt, performed the pilot service required for the vessels of the South Atlantic squadron. 
Sub-Assistant Dennis made smveys for ddensivc wrffks at l'ilatka, Florida, extended the survey of the St 
Juhn's river above Jacksonville, and d11ring tlie military mov1ements in that vicinity made a reconnais~ance 

0 f the roads leading towards St. Augustine, Picolata, and l\fayport Mills. At Port Royal he surveyed Bay 
Point and Land's End for naval pmposes, and on Morris and Folly islands surveyed the shore lines of the 
inland passage between Light-house inlet and Folly river. J\fr. J\Icl\fath was on service with the United 
~tates tax commissioners for :Florida, at Fernandina and at St. Augustine. He also furnished for military 

use a copy of the county map, showing the int.crior of Florida beyond Jacksonville. 
In the military department of tbe Gulf, Assistant Oltmanns served on the staff of Major General Frank­

lin, and made 8urvPys aloug the route of the 19th army corps, including the environs of Vermilionville 
Opelousas, "\Vashington, and .l<'rnnklin, Louisiana. Sub-Assistant Ho6mer was present with the army detach­
ment at Aransas Pass, 'I'exas, and located the position of the rebel works on a map, after determining the 
changes that had taken place in the depth of water on the bar of that pas8. He performed similar duty at 

·Pass Cavallo, traced and marked tlie changes which had occurred at the eastern end of Matagorda island, and 
buoyed the channel into McHenry bayou. After joining the staff of Brigadier General.Grover, in January, 
Mr. Hosmer made surveys at Madisonville and Morganza, LouiBiana, and at Fort Adams, Mississippi. Both 
of these officers accompanied the army of Major General Banks through the Red river campaign. 

On the Mississippi river, and for the use of the squadron under Admiral Porter, Assistant Gerdes made a 
topographical survey of Grand Gulf and its vicinity, and sounded tbe channel abreast of that post. This was 
followed by a reconnaissance which included the shore and channel of about fifty miles _of the course of the 
Mississippi, between Rodney and Vicksburg. He made also a minute survey of the Ohio river and its 
shores from Mound City to Cairo, Illir.ois, with soundings relative to inquiries concerning a navy yard site, 
Sub-.'\Bsistant :Fendall assisted in this important survey, and was afterwards on duty with the gunboats which 
passed up Red 1·iver to act in concert with the land forces. 

'l'he tranefer of some of these parties from one locality to another, as service required, has been noticed 
in the abstract just given; the transfer of otliers therein mentioned for prosecuting the usual work of the survey 
will appear fo the short summary which follows. 

GENERAL STATEMENT OF PROGRESS. 

In connexion with the followiug summary, it should be borne in mind that many of the operations 
referred to under tlie preceding head have added to the material requisite for the usual publications of the 

survey. 
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In the northern sections of the Atlantic coast the regular operations of the survey have been continued, 
and the parties here enumerated are now at work: Sub-Assistant Dennis, in the topography of the lower part 
of Passamaquoddy bay, Mai11c; Assistaw Fairfield, in coast triangulation neat· :l\louut Desert island; and 
Assistant l\IcCorkle, in similar duty in Penobscot river, near Bangor; Sub-Assistant Dorr, in the topography 
of islands at the entrance of Penobscot bay; Sub-Assistant Ferguson, at the entrance of St. George's river, 
Maine; Assistant West, on the shores of Boothbay, l\Iaine; Mr. Mc~Iath, on the east side of the Sheepscot 
river; Assistant Adams is completing plane-table work on the shores of the water passages which enter the 
Kennebec, near Bath, Maine; Assistant R. M. Bache, on the shores of the Kennebec, above Bath; and Sub­
Assistant Longfellow, on the survey of islands on the east side of Casco bay. Sub-Ao;sistant Webber has 
sounded the St. George's i·iver, :Maine, and its approaches; Mr. Strausz, the waters of Quohog bay, M:aine; 
and Lieutenant Commander Phelps has extended the hydrography eastward of the approaches to Portland 
entrance. Assistant J\Iitchell has examined the known dangers to navigation in Eastport harbor aml ];Inscle 
Ridge channel, (Penobscot bay,) and indicated the position of desirable aids to navigation. He has also 
continued work connected with the special survey of Boston harbor for the United States commissioners. 
The detailed survey of the shores of Narragansett bay is in progress by Assistant Harrison and Sub-Assistant 
Hosmer. On the eoast of Connecticut the work of connecting the primary base lines in Sections I and II 
bas been continued by my own party:, and Assistant Blunt has extended the triangulation which connects 
the primary work with points on the Hudson river. The detailed topography of the shores of the Hudson 
has been extended by Assistant \Yhiting near Sing-Sing and Haverstraw. The hydeography near Sandy 
Hook has been re-examined by Assistant 11litchell, t11e results, as heretofore, having reference to the labors 
of the engineer department. Assistant C. M. Bache has been engaged at the highlands of Niwe~ink, New 
Jersey. The work of verification on the coast of New .Jersey hai; been extemled hy AE<ilistant Farley to 
include Absecom inlet; the shores of Absecbm harbm LavP been resurveyed by Mr. H. \V. Bitche, and the 
hydrography of the approaches and of the inlet execut;ecl hy Lieutenant Commander Phelps. Assistant 
Mitchell made a special examination relativn to the effect of the ice drift in the Delaware river dming the 
winter of 1863-'G4 for the Navy Department. 

Tidal observations have been kept up at the permanent stations, at Eastport and Portland, Maine, 
Charlestown, ~fas~achusetts, h1 New Y mk harbor, and at Old Point Comfort; and magnetic observations at 
Eastport and Kl'y We:>t. 

On the Pacific coast of the United States the triangulation along the Santa Barbara channel and betweeu 
:Monterey bay and San Francisco has been co11ti11ued, and that of Suisun bay ill in progre;;s. The topogra11hy 
and in-shore hydrography between Point San Pedro and 'I'unitas creek have been completed, and a resmvey 
has been made of :Mare Island strait, in'Huding the approaches to the navy yard. 

'I'he great enhancement of prices during the present year has unavoidably been felt in om operations. 
It is, however, a matter of gratification that the results here sketched compare favornbly with those of the 
preceding year8 of tl1e war. On the Pacific coast only has the progress of the work been sensibly rntarcled 
by the effect of the basis of curr1mcy in nse there. 

In office-work numerous direct calls have been met from generals and naval officers for tracings on the 
full scale of such sheets of the Coast Survey as were applicable to their purposes; these have been very 
generally found available in siege operations and in blockading service. Copies of maps for immediate use 
have in all cases been furnished to the naval and military commanders, to whose forces the parties have been, 
attached. The tangible evidence of utility thus presented to a class of minds eminently practical has 
continued to elicit the warm commendation which marked our first connexion with the military and naval 
forces of the government at the outset of the waL". 

Of the regular charts of the Coast Survey nearly thirty-seven thousand copies have been clistriLatcd 
during the past year. In this aggregate are included twenty-three thousand copies whicb were supplied to 
the navy. 

The compilation of maps for use in the armies and to illustrate their operations has been continued, and 
the several sheets include, on a uniform scale, by far. the greater part of the area of the States in rebellion. 
The region embraced in the great campaign of Major General Sherman beyond Chattanooga was mapped at 
the office at his request, and by diligent exertion the sheets intended for the use of his army were completed 
and forwarded before the opening of the campaign. 

The call from public officers in the civil· and military service fo1· this class of information has become 
general. Of all kinds, {excluding charts,) seventeen thousand copies have been distributed or sold during 
the, year, the sales, as heretofore, reimimrsing for. the publication. 
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'l'he descriptive memoirs of the southern coast, which were prepared at the outbreak of the rebellion, and 
iuteuded for the exclusive use of naval and military commanderH, retain tl1eir interest, and have been Empplied, 
as heretofore, when calls were made for them. 

O:fFICE-WORK. 

SECTION I. Sheet No. I, of a general chart of the Atlantic coast of the United States, scale 1:1,200,000, 
(Cape Sable to Sanely Hook,) has been drawn and engraved; a new edition of Nantucket shoals, with 
additions, has been iirepared, and Rockland harbor, as a preliminary chart, l1as been completed. The 
drawing and engraving of coast charts No. 7, (~fuscongus bay to Portland,) No. 8, (Seguin island to Kenne­
bunk1iort,) No. 10, (Cape Ann to Plymouth,) No. 11, (Plymouth to Hyannis,) have been continued; progress 
has been made in the engraving of the charts of Kennebec and Shcepscot rivers, Barnstable harbor and 
Newport liarbor. The drawing of Eastport harbor and approacheR, and the drawing and engraving of a new 
edition of Boston harbor, embrncing the resurvey for the harbor commission, have been commenced. 

SECTION 11. The drawing and engraving of a preliminary chart of Hudson river, sheet No. 3, (from 
Poughkeepsie to Troy,) have been completed; that of the finished chart of Hudson river, sheet .N"o. 1, {from 
New York to Haverstraw,) and of coast chart No. 21, New York bay and harbor, (finished topography,) have 
been continued; and the drawing of a chart of Absecorn inlet has been commenced. 

SEcTIOX III. A. chart of Hampton Roads and Elizabeth river h:1s been engraved. Progress has been 
made in the drawing and engraving of coast chart No. 28, (Cape }fay to Isle of ·w·ight;) coast chart No. 29, 
(Isle of Wight to Chincoteague inlet;) Potomac river, sheet No. l, (from the river entrance to Piney Point;) 
and Potomac river, No. 4, (from Indian Head to Little Fall:;.) 'l'he Jrnwing of the general chart of Chesa­
peake and Delaware bays bas been continued; that of a map of the approaches to Baltimore for military 
purposes has been commenced ; additions have been made to the lithographic map of Virginia and southeastern 
Virginia; and a map of part of Virginia and North Carolina, on a scale of ten miles to the inch, has been 
drawn and engraved on stone. 

l::iECTJON IV. A preliminary chart of Cape Lookout sl1oals has been drawn and engraved; the drawing 
of additional surveys on coast chart~ KoH. 40 and 41, (Albemarle sonrnl;) and a preliminary chart of the 
mouths of Roanoke river has been complet{~a and the engraving commenced. Progress has been made in the 
engraving of coast chart No. 48, (Cape Fear and approaches,) and a tinted lithographic edition of the same 
has been printed for the use of the navy. New editions of the entrances to Beaufort ha1·bor and Ilatteras 
inlet, from resurveys, have been published. 

SECTJON V. 'l'he drawing and engraving of coast chart No. 53 (from Rattlesnake shoals to St. Helena 
sound) have been continued; aud work on No. 54 (from St. H1;Jlena sound to O,;sabaw sound) has been 
commencPd. Progress has been made in the drawing and engraving of St. Helena sound, Port Royal ~ound, 
Beaufort river, South Carolina, and the inland passage from St. Helena to Port Royal sound through Harbor 
river, Stony river, and Station creek; and in the engraving of Wassaw sound, with the inland passage from 
Port Hoyal sound to 'l'ybee Roads, through Skull creek· and Calibogue sound. A new edition in tint of 
Charle~ton lrnrbor, showing the resurvey of the bar, and a sketch of Light-house inlet, have been prepared. 
A military map of iiarts of Georgia and South Carolina has been drawn and engraved on stone. 

SECTION VI. 'l'he engraving of the .Atlantic coast, sheet No. 4, (Mosquito inlet to Key West, including 
.the Bahama bankH,) of the western end of FloriJa reefs, including Tortugas islanJs, of a new edition of 
Key West harbor, and of additions to general coast chart No. X, (straits of Florida,) has been completed. 
Progn•ss has been made in the drawing and engraving of coast chart No. 69, (Florida reefs, from the Elbow 
to l\fatecumbe key,) and of No. 70, (Long key to Newfound Harbor key.) A. preliminary chart of the main 
entrance to Charlotte harbor, .Florida, has been commenced, and a military map of the northern part of 
Florida has been drawn and engraved on stone. 

SECTIONS VII, VIII, and IX. A. general chart of the Gulf coast, from Key West to the Rio Grande, 
has been drawn and engraveJ; the engraving of coast chart No. 100 (Point au Fer to .Marsh island, 
Louisiana) has been continued, and additions have 'tteen made to coast chart No. 108, (Matagorda and 
La.vacca bays, Texas.) .A. new edition of Mobile bay and approaches has been prepared in tint; maps of the 
approaches to Vicksburg and Grand Gulf, Mississippi ; and of the Mississippi river and its shores from 
Rodney to Palmyra bend; and military maps, embracing the States of Mississippi, Alabama, and part of 
Georgia, on a scale of ten miles to the inch, have been drawn and engraved. 

8ECTION8 X and XI. The drawing and engraving of 'l'omales. bay, as a finished chart, and ofHalf Moon 
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bay, as a preliminary chart, have been completed. Progress has been made in the drawing aud engraving 
of Bodega bay, upper part of San Francisco bay, and chart of the I'acific coast from Point Pinos to Ilodega 
Head. A new edition has been prepared of 1VaHl1ington sound, witlt adclitions and correclions, and additions 
have been made to the other plates previously engraved. 

MAPS AND CHARTS. 

In the regular progress of the work of publication, m1my of the early sketches and preliminary m1itiomi 
of charts, issued to make the information obtained by the survey available to the public as soon as practicable, 
are superseded by or absorbed in the more finished charts, which are prepared as the information accumulates, 
especially those which embrace the whole coast in a connected series, on a scale of R"oiuo· This process must 
be kept in mind when following the reported advance of variou3 maps and chart8 from year to year, and in 
comparing the catalogue of charts (Appendix No. 10) now issued by the Coast Survey Office to the govern­
ment vessels, or sold to the commercial marine, with annual statements of plates engraved. Thus a chart. of 
an important locality will be first published with the bare shore-line, soundings, channel curves, and sailing 
directions-an incomplete form-but still containing the information most important for the navigato1·. V\'hile 
an electrotype copy of this plate is used for printing, the engraving of the original is continued; the shoals 
are made con8picuous by sanding; other hydrographic details are added as they are developed by the survey ; 
and the outlines of the topography are engraNed, bringing the map to a second stage, in which it is again 
issued, superseding the fir8t, but titill remaining a preliminary edition. 'l'his also is 1irinted from eleetroty{le 
copies, while the original is receiving the finished representation of topography, as hills, woods, fields, marsh, 
&c., together with views, and all requisite notes and tables, so as to form at length the finished map, which 
alone is retained in the catalogue. 

Seventy-four sheets have been worked upon iu the drawing division within the past year. Fourteen of 
this number were first-class maps and charts of la1·ge size; eight first-class, and twenty-four preliminary harbor 
charts and sketches; twelve sheets were intended for engraving on stone, or for 11hntograpl1ic reduction, and 
sixteen were progress sketches. Fifty-six sheets have been completed, and eighteen are in progress. Of the 
hydrographic sheets completed, two are large charts of the coast series, and twenty-six harbor charts, most of 
which were for issue in preliminary form. 

In the engraving division two first-class maps and charts have been completed within the year. Bight 
plates of second-class charts and sketches have also been engraved, and two diagrams. Nine preliminary 
editions have been engraved preparatory to their final completion. Twenty-three plates are now in progress, 
of which five we1·e commenced within the year. This gives a total of twenty-four plates completed, and 
twenty-three in progress, or forty-seven plates worked upon during the year . 

.A.11 the details in regard to the production and distribution of maps and charts will be found in the report 
of the assistant in charge of the office. (Appendix No. 10.) , 

The following fa a lillt of charts arranged in geographical order which are either the result of the present 
season's work, or, having been heretofore prepared, have not yet appeared in any annual repo:'t, fol' reasons of 
public policy, although issued to public vessels. Such of this number as it may b.c deemed expedient to pub­
lish at the time will appear with this report, as will some others which have not heretofore been published in 
any annual report in the present finished state, viz : the three sheets of Long !'Bland sound, and the upper 
three sheets of Chesapeake bay, together with the necessary sketches, to illustrate the prugress uf the survey : 

Eastport harbor, Maine. 
Rockpol't and Camden harbors, Maine. 
St. George's river, Maine. 
Kennebec aJ:ld Sheepscot rivers, with Boothbay harbor, Maine. 
Lynn harbor, Massachusetts, resurvey of 1864. 
Boston bay and approaches, coast chart No. 1, (preliminary edition.) 
Bristol bay, Rhode Island. 
Newport harbor, Rhode Island . 
.Abseeom inlet, New Jersey. 
Potomac river, sheet No. 1, from the entrance to Piney PoiBt. 
Potomac river, sheet No. 2, from Piney Point to Lower Cedar Point. 
Potomac river, sheet No. 3, from Lower Cedar Point to Indian Head. 
Potomac river, sheet No. 4, from India.Q Head to Little l!'alls. 
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James and Appomattox rivers, from City Point to Richmond and Petersburg. 
Albemarle sound, eastern part, coast chart No. 40, (new edition.) 
Albemarle sound, western part, coast chart No. 41, (new edition.) 
Mouths of Roanoke river, Korth Carolina. 
Core sound, North Carolina. 
Cape Lookout shoals, North Carolina. 
Cape Fear and approaches, with the river to Wilmington, North Carolina, coast chart No. 48. 
Charleston bar, resurvey of 1864. . 
Light-house i11let, arnl inland passage to l<'olly river, Soutl1 Carolina. 
Stono inlet, South Carolina. 
Coast of South Carolina, from Rattlesnake shoals to St. Helena sound, coast chart No. 53. 
Coast of South Carolina and Georgia, from St. Helena sound to Ossabaw sound, coast chart No. 54. 
Beaufort river, Station creek~ Story and Harbor rivers, with inland passage between Port Royal and St. 

Helena sounds, 8outh Carolina. 
Port Hoyal entrance, South Carolina, survey of 1863. 
Calibogue sound and Skull creek, forming the inland passage between Tybee roads and Port Royal 

sound, South Carolina. 
'Vassaw sound, with 'Vilmington and Tybee rivers, Geor9ia. 
Ossabaw sound, Georgia. 
Sapelo sound, Georgia. 
Altamaha sound, Georgia. 
St. Simon's sound. Georgia. 
Charlotte harbor, Florida. 
l\fi~si~sippi river, reconnaissance from Rodney to Palmyra bend, Mississippi. 
Ohio river, from Mounfl City to Cairn. 
Western coast of the United States, from San Diego to Point Reyes. 
'Vestem coast of the United States, from San Francisco to Umpquah river. 
Western coast of the United States, north of TI mpquah river . 
. Pacific coast, from Point I'inos to Bodega Head. 
San Francisco bay, upper part. 
A list is given, at tlrn close, of such of these charts and others that are intended to accompany this report. 

ESTIMATES. 

The estimates here submitted are designed to carry forward the work required on the eastern part of the 
.Atlantic coast, and to lffovide for the progress which may be feasible on the southern part and in the Gulf; 
to continue the work on the Pacifie coast, and to provide for the assignment of special parties as heretofore, 
with the concurrence of the department, for service with the fleets and armies. 

The estimates for progress on the Atlantic, Gulf coast, 1<,lorida reefs, and western coast of the United 
States, are given, afl usual, in separate items, and are exclusive of the aid formerly, but not now, extended for 
the work, by the detail of officen1 of the anny and navy. 

Estimates in detail. 

For general expenses of all the sections, namely, rent, fuel, materials for drawing, engraving, and printing, 
and for transportation of instruments, maps, and charts; for miscellaneous office expenses, and for the purchase 
of new instruments, books, maps, and charts. • . . . • . • • . . • • . • • • • • • • • • • • • • • • • . • • . . • . • • • • • . . • $19, 000 

SECTION I. Const ef Maine, New Hampshire, Massacltusetts,and Rltode Island. FrnLD·WORK.-

To continue the triangulation of Passamaquoddy b(ly, and to extend. it so as to include the north­
eastern boundary along the St. Croix river ; to complete the secondary triangulation of the 
coast of Alaine east uf JJ!ount Desert island; to continue the topography of Pas6ama.quoddy hay 
and its dependencies ; to complete that of Prospect harbor, and com!11ence that of Goldahorougk 
bay, (coast of l\laine;) to continue that of the islands at the entrance of Penobscot bay, and the 
western shore of the bay above Camden, and that of the adjacent shores of Muscongm sound; 
to complete tl1e topography of the Damariscotta river, and of' the eastern shore of the Sluep11cot 
river, and to complete the survey of the eastern shores of Ca,,co bay,· to continue the detailed 
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.survey of the shores and islands of }larragansett bay; to continue off-shore soundings along the 

coast of Maine, and the hydrography of Passamaquodd!J bay, Frcnclunan's hay, and approaches 
of Penobscot bay, and Goldsborough, Prospect and JVinter harbors; to continue tidal and 
magnetic observations at Portland, and tidal observations in the progre~s of tbe hydrography. 
OF~'ICE-WORK.-To make the computations required fo! and reductions from the field observa­
tions; to continue the drawing of coast chart No. l, Pas.mmaq1wdJy ha.I/; to continue thfl 
drawing and engraving of coast chart No. 6, approaches of Penobscot bay; of Ko. 7, Pemaquid 
Point to Cape Elizabetli; of No. 8, approadtes to Casco bay; of No. 10, coast of ~Iassachu­
.eetts, from Cape Ann to Plymouth, and of No. 14, Jl,'arragansctt bay and approache11; to con­
tinue the drawing and engraving of general coast chart No. 1, Quoddy liead, .Ille., to Cape Cod, 
lliass.; to complete the drawing and engraving of charts of Eastport J,arbor and Rocldand 
harbor;· to continue the drawing and engraving of JVinter ltarbor, Rockport, and Camden 
liarbors, and Tennant's harbor; and of Herring Gut and St. George's rirer and apprnache8; of 
the Damariscotta river and of New J.Headow lwrbor; and to complete the di-awing and engraving 
of cliarts of the Slieepscot rfrer, ~~le., of Newport ltarbor, and of Proi;idcnce rirer, R. I., and to 
engrave the resurvey of Boston harbor, will require .•..••..•..•. _ . . . . . . • . . . . . . . . . . • . . . . • $62, 000 

SECTION IL Coast ef Connecticut, Rew York, Jl,'ew Jersey, Pennsyfrania, and part f!f Dclau·are. 
:FrnLD·WORK.-To complete the observations Tequired for connecting the Epping base, in Section 
I, with th fl Pire ].,land lia.•e, in Section II; to continue the triangulation of Connecticut ri i:er, 
between Higganam and Hartford, and that of the Tliames river, above Kew London; to con­
tinue verification work on the coast ef }{ew Jersey, south of Absecom inlet; to continue the 
topography of the shores of the Connecticut and TAames rivers, and the detailed survey of the 
shores of the Hudson, above Haverstraw; to execute sucl1 supplementary l1ydrogrnphy as may 
be required in j_Vew York bay and Delaware bay; to continue the tidal observations. OFFICE· 
WORK.-To make the computations and reductions; to continue the engraving of coast chart No. 
21, New York lwrbor, and its approaches, (new edition;) and to commence the drawing and 
engraving of coast chart No. 22, from Sandy Hook to Barnegat; to continue the drawing and 
engraving of sheet No. 2, of the chart of Hudson river, (from Haverstraw to-Poughkeepsie;) and 
of a chart of the Conneetir:ut rirer: and to complete the engraving of coast chart No. 28, from 
Cape May, N. J:, to Isle of Wight, Del., will require................................... 17, 500 

SECTION III. Coast ef part if Delaware and that ef .lUaryland, and part ef Virginia. FIELD· 
WORK.-To continue astronomical and magnetic observations in the section, and secure the 
stations of the triangulation; to miLke extensions of the triangulation for iucludiug the <1"tach<>d 
plane-table surveys in the vicinity of Was1tington city; to complete the topography near 
Washin1rton, required for defensive purposes, and continue that of the eastern shore of Virginia; 
to make 1mch detailed surveys as may be necessary at points on the Potomac, Rappahannock, 
and James rivers; and to continue the off-shore hydrography and tidal observations in the 
section. 0FFICE·WORK.-To ma,ke the computations from field-work; to draw maps of the 
approaches to Baltimore and JVasltington; to continue the engraving of coast chart No. 29, 

(from Isle ef TVight, Del., to Cliincoteague, Va.,) and of No. 30, from Chinccteague to Great 
Macltipongo inlet, Va.; to continue the engraving of coast chart No. 30 bfa, ( Chc11apeake 
entrance,) and general coast chart No. IV, (approaches to Delaware and Cltesapwke bays;) and 
to commence the drawing and engraving of a chart of James ri1wr, from ll~ewport 117ews to City 
Point, will require ....•.....•.....•........••................•... - . . . . . . . . . . . . • . . • 14, 500 

SECTION IV. Coast ef parl (Jf Virginia and part ef North Carolina. FIELD·WORK.-To com­
plete, if practicable, the primary triangulation of Pamplico sound, and make the requisite 
astronomical and magnetic observations; to continue the triangulation of Pamplico river; to 
continue the triangulation and commence the topography of the 8hores of Neuse rfrer; to com­
plete the topography of the outer coast of North Carolina, between Ilatteras inlet and Core 
sound; to continue the in-shore and off-shore hydrography in the vicinity of Cape Lookout; 
and' to execute that of Pamplico river, and such other soundings as may be rer1uit-ed in the 
waters of Pamplico or Albemarle sounds; to make observations of the tides and currents. 
OlilFICE-WORK.-To make the computations and reductions; to commence the drawing and 
engraving of ~eneral coB.flt chart No. V, from Cape henry to Gape Lookout; to continut> the 
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engraving of coast chart No. 38, (from Currituck, Va., to New inlet, N. C.;) and of coast charts 
Nos. 46 and 47, (from Cape Lookout to Barren inlet;) anil the drawing and engraving of a 
chart of the 1'.reuac ri11er; and to complete the engraving of coast chart No. 48, Cape Fear and 
approaches, will require ___ .• _ . _. _ ... - _ .. - - .... - . - . - • - •.... - - - . - - ... - . _ - __ ., .•.... _ _ $15, 000 

SEc'l'ION V. Coast ef part ef North Carolina and tliat ef South Carolina and Georgia. FIELD­
WORK .-To execute such triangulation anil topography as may be practicable in places not yet 
embraced in the survey ; to execute the hydrography that may be required, and additional 
soull(1ings in the shifting bars in this section, with tidal observations. 0FFICE-WORK.-To con­
tinue the engraving of coast chart No. 53, (from Rattlesnake shoal to Bt. Helena sound, S. C.;) 
to continue the drawing and en~raving of No. 54, (from Fripp's inlet, S. G., to Ossabaw sound, 
Ga.;) to continue the drawing of No. 57, (from Sapelo sound to St. Andrew's sound, Ga.,) and 
that of general coast chart No. VII, (from fVinyak bay. S. U., to St. John's river, Fla.,) and 
continue the engraving of the last-named chart; the resurvey of Charleston harbor entrance,, and 
the drawing and engraving of the inland passage between St. Helena and Port Royal sounds, 
S. C., and of TVassaw sound, Ga., will require ..... - - - .. - . - . - .. - - ....... - . - .. _ . _ . ____ . _ l"/, 000 

SscTJO"' VI. Coast keys and reefs ef Florida.-(Seo estimates of appropriation for these special 
objects.) 

SscTJoxs VII, VIII, and IX. Part of tlie we1dern and northern coast ef Florida and the coast ef 
.Alabama, lJiississippi, Louisiana, and Texas. FIELD-WORK.-'l'o execute such triangulation, 
topography, and hydrography, in continuation of the surveys in these sections, as may be prac­
ticable, and such special surveys as may he required for public service. 0FFICE-WORK.-To 
continue the computations anCI. reductions of previous field-work; to continue the engraving of 
coast charts Nos. 84 and 8.5, (western coast of .Florida from Ocilla river to Gape St. Bla.•;) the 
drawing of No. 96, (delta ef the Mississippi,) and that of general coast chart No. XIV, (north­
eastern coast of the Gulf ef IYiexico;) to continue the engraving of the last-named chart, and to 
commence the engraving of general coast chart No. XVI, (western coast of the Guif ef Mexico,) 
will require - • - - - - .•.•.. - . - ...• - . - - - .• - .......••.•.•...• - . - . - ..•.• - - ........ __ . • . . 36, 000 

'Total for the Atlantic coast and Gulf of Mexico. - . - .•. - . - ••.•. - ••. _ .. ___ ... _ •• _. . . . $181, 000 

The estimates for the Florida coast, keys, and reefs, and for the western coast of the United States, 
(California, Oregon, and ·w ashington Territory,) are intended to provide for the following purposes: 
SECTION VI. Coaat, keys, and reefs ef Florida. FrnLD-WORK.-To continue, if practicable, the 

survey of tl1e eastern coast of the peninsula south of the present limit at Matanzas inlet, or noi;-th 
of Indian river; to complete the triangulation of keys inside of the Florida reefs and between 
Chatham bay and Cape Sable; to continue the topography of those iu Chatham bay, and com­
plete that of Charlotte harbor; to complete the hydrography of the approaches to that harbor, 
and run off-shore lines of soundings from the reef and from the coast of this section; to continue 
magnetic observations at Key West, and such tidal obs~rvations as may be requisite. 0FFJCE­
WORK.-'l'o compute the ref!ults of field-work; to complete the drawing and engraving of coast 
charts Nos. 69 and 70, (Florida reefs, from the Elbow to Newfound Harbor keys,) and general 
coast chart No. X, (Florida reefs, from Key Biscayne to the Marquesas;) and to continue the 
drawing and engraving of a chart of the approaches to Charlotte harbor, will require. - . - . - - • $11, 000 

SECTION X. Coast ef California. FIELD-WORK.-To continue the coast triangulation southward 
of the San Pedro base, or northward of Santa Barbara, and the work for connecting the Santa 
Barbara islands by triangulation with the coast of California; to continue the triangulation 
northward from Bodega, and to execute that of Suisun bay,· to continue the topography of the 
islands in Santa Barbara channel, that of the shore of Baltia Ona, that of the coast north of 
Bodega Head, and to complete that of Suisun bay; to complete the hydrography of Suisun.bay; 
to run off-shore lines of soundings from the principal headlands of the section; to extend the 
in-shore hydrography northward of Bodega, and re-examine hars_ subject to change in San Pablo 
bay; to continue tidal observations at San Diego and San Francisco. OFFlCE-WORK.-To 
make the computations from field-work; to complete the drawing and engraving of a chart of 
Half-nwon ba:;, the engraving of the resurvey of JI.fare Is'land atraits, and of the upper sheet of 
San Francisco bay, and of a chart of Suisun hay; to continue the drawing and engravitg of a 
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general eoast ehart of the Pacific, (from San Diego to Point Conception,) aml of a cl; art of San 
Francisco bay, to he il'ltmed in one sheet. 

Also, for the operations in-
SECTION XI. Coast ef Orf'gon arid that of fVasltington Territor.lf. FIELD-WORK.-To make the 

astronomical and magnetic observations required in this section, or in Section X; to continue the 
triangulation of lVa81tington sound in connexion with former work, and to make such plane-table 
surveys in continuation of previous work as may be practicable; to continue the hydrography 
in Admiralty inlet, or execute soundings iu such special localities of Oregon or Washington 
Territories as may be called for by public interests; to continue tidal observations at Astoria, 

and make such as may be required by the hydrography. 0FJ<'LCF. WORK.-To continue the 
computations of field-work; to continue the drawing and engraving of survey>i, as far as now 
made, for charts of Koos bay, Gray's harbor, lVasltington sound, Admiralty inlet, and P1tget's 

9 

sound, will require . _ .. __ ..•.. - - - ..... - .. __ . _. - ..... _ ..... ___ ..... __ .. ___ .. _ ...•. _. $100, 000 

The two small items following are in terms and amount the same as were asked for last year, 
and the thfrd one is diminished in amount in consequence of a foss number of steamers in use: 
For publishing the observations made in the progress of the survey of the coast of the United 

States, per act of March 3, 1843 .•...•..• ___ .• _. _ .•• ___ •••. _ ...• _. _ .••. _ ... _. _...... 4, 000 

For repairs of steamers and sailing schooners used in the survey, per act of March 2, 181;3..... . 4. 000 

For pay and rations of engineers for three steamers to be used in the hydrography of the Coast 
Sm•yey, and no longer supplied by the Navy Department .. - - .. _ .. - - ..... - • - .... - - - , . . . . . 6, 000 

The amounts thus estimated for the :fiscal year 1865-'66, and the appropriations for the present year, 
are here given in parallel columns. 

• 
Object. 

Estimates 
for fiscal year 

1865-'66. 

·--·--1·----- ---·-
J<'or survey of the Athmtic and Gulf coasts of the United States, including compeus1ttion ! 

of civilians engaged in the work, per act of March 3, 1843 .... _____ .... _ ... _ .• - . _. __ .. ' 
For continuing the survey of the western coast of the United States, including compensa- · 

tion of civilians engaged in t.he work, per act of September 30, 1850 ....•..... _ .•.... __ . 
For continuing the surrny of the }'lorida reefs and keys, including compensation of civilii:ms i 

engaged in the work, per 11.ct of March 3, 1849 ... --- _ ........ ___ ... __ .... -- ..... _ ... _; 
For publishing the observations made ju tl1e progress of the survey of the eoast of the ! 

United States, including compensation of civilians engaged in the work, per act of March 

3, 1843--·--- ------ ------ ---- ----·· -·---- ---- ·--- ·-·--· ··----·--··· -·---- .... ----
For repairs of steamers and sailing schooners used in the surv<>y, per act of March 2, lff>:L.' 
For pay and rations of engineers for three steamers used in the hydrography of the Coast · 

Survey, no longer supplied by the Navy Department. ... - .... __ .......... -- ..... -- . - - , 

$181,000 

100,000 

11, 0011 

4,0110 
4, ()(}() 

6,000 

I 
i Appropriated 
1 for £seal year 

186.J-'65. 

$178, 000 

100,000 

11, 000 

4,000 
4,000 

I "9, ooo 
~~~~~~~1~~--~~~ 

Total. ____ .. ____ . ____ . _____ . ____ . ___ ..... ___ . ____ .. ______ . ___ . ____ ... __ . . . . . :~oo. ooo I 3,lfi, ooo 

*Formerly included in estima.t.es ot the N a.vy Department. 

DEVELOPMIDtrs AND DISCOVERIES. 

Under this head are include<\ the special results of hydrographic operations, and in some cases of the 
topography. The particular localities in which developments were made by the hydrographic parties within 
the present year are stated below. 'rhe items are supplementary to the general list given in Appendix No. 4, 
in which the previous developments and discoveries made in the progress of the survey are arranged in 
geographical order. 

1. Determination of the position of Birch Point ledge, with eleven feet of water in it, in Wiscasset bay 
and of a rock with only four feet, near Clou's ledge, in Sheepscot river, Maine. 

2. White Head ground, about eight miles to the eastward of Cape Elizabeth, Maine, developed in its 
general direction. 

3. .A rock in the efltra.nce of New Bedford harbor, Massachusetts, determined in position. 

2 c 8 
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4. Development of Round shoal, with eleven feet at mean low water, outside of the four-fathom curve off 
Absecom inlet, New Jersey. 

5. Hatteras inlet. The character and extent of recrmt changes in the depth of water determined by 
reBurvey. 

6. 'l'hree separate shoals developed by reconnaissance to the south and eastward of Cape Lookout, North 
Carolina. 

7. Beaufort harbor, North Carolina, re-examined, and its bydrographic changes determined. 
8. Two new channels developed, leading into Charle8ton harbor, South Carolina, re:mlting from changes 

in the direction of the former channels and shoaling in the Lawford clmnnel. 
9. Hydrograpliic changes determined at the bar and in the channel of St . .Tolm!s river, Florida. 
10. Mare Island strait resurveyed, and changes developed in the vicinity of the navy yard. 
11. Special examination of the flat in San Pablo bay, between San Pablo and Pinole Point .. 

SPECIAL SURVEYS. 

The physical survey of Boston harlmr has been continued under my directiou by Assistant Henry 
Mitchen. Most of the work of the present season was confined to the tabulation and arrangement of data 
needed by the commission, aut110rized to advise in regard to the preservation of the harbor. The commis~ion, 
as stated in previous reports, consisted of the late Chief Engineer, General Joseph G. Totten, Admiral C.H. 
Davis, and myself. 'I'he expenditures for the work, a~ heretofore, have been defrayed by the city authorities 
of Boston. 

At the request of tlm Navy Department a special examination was made in the course of last winter as to 
the effect of floating ice in two localities of the Delaware river, which had .been under consideration as sites 
for a navy yard. 

Numerous surveys which might be noticed under this head., being specially called for by generals in 
command of armies in the field, will be mentioned under the heads of sections in the report corresponding to 
the localities of the work. 

TIDE TABLES FOR MARINERS. 

The tide tables for the use of navigators are given in a revised form in Appendix No. 8. In addition to 
the usual number printed with the annual report, one thousand eopies were prepared in pamphlet form during 
the first year of the war. 'rhese have been distributed from the Coast Survey office or from the Naval Ob­
servatory for the use of government vessels. 

The mean interval between the time of the moon's transit and the time of high water at Old Point Com-
fort is corrected in the tables of this year from the latest observations. · 

A report on the field and office work connected with tidal stations fo 'given in Appendix No. 9, and the 
office occupatioa of the tidal division in Appendix No. 10. With the former is included a general descrip­
tion of the peculiarities observed in the tides at 'l'ahiti, the largest of the Society islands in the South Padfic 
ocean. 

INFORMATION FURNISHED. 

A list showing special items of information furnished from the office during the year is given in .Appendi:ic 
No. 2. While calls arising in the ordinary course of enterprise have been lessened, those connected with 
military and naval operations have largely increased. Besides the items given in the list, numerous appliea 
tions belonging to the same general class, but more local in character, have been answered at the office. 

The regulation of the department requiring acknowledgment in the title of a.ny publication embodying 
information procured from the Coast Survey office has been strictly observ~d. 

In addition to the matter usually given under this head, assis.tance has been rendered to the artillery 
department of the army for the determination of ranges of ricochet gunnery' with fifteen-inch and twenty-inch 
guns. The experiments were made under the direction of General A. P. Howe, inllpector of artillery United 
States army, and the operations for measuring the ranges of each impact of the projectile are stated at length 
in the Appendix, Nos. 21 and 22, by Assistant Schott. He also furnished a set of equations determining the 
trajectory of ricochet shot, and applied them in practice 'to illm;trate their use. Mr. Schott vii!ited two 
batteries on the Potomac, three forts in New York harbor, and one in Boston harbor, where the necessary 
measurements were taken. At each of these places temporary frameworks were erected, and the range lines 
were marked for given linea of fi.ro. 
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GEOGRAPHICAL POSITIO:"TS. 

In Appendix X o. 15 the publication of geographical po~itions is resumed in part, in continuation of 
similar lists given biennially in my report for 1859 and preceding years. The register of position!' on thA 
southern coast is still reserved in the office. The total number of positions thus far given in latitude and 
longitude deduced from the triangulation is eight thousand two hundred and seventeen. Any small diff<erences 
between the publications since the year J 851 are due to the effect of later and accumulated material, geodetic 
and astronomical, which has been brought to bear on the results. 

GEODESY. 

The geodetic connexion of the Epping base line with the primary triangulation passing thrnugh the 
eastern States, offers so instructive au example of the process of reduction followed in the computations of the 
Coast 8urvPy, and of the application of the ·method of least squares, that I have giveu in full Assistant 
Schott's report on the subj Pct, in Appendix No. 14; that paper may be regarded as an extension of Appendix 
No. 33 S, in my annual report for 185!. It exhibits the combination of resulting auglcs from measures of 
directions and from measures of angles by repetition, and assigns the relative weights to the results. The 
residuals in the sum of the angles of the triangles arc shown, and proper weights are given to the conditional 
equations depending upon the closing of the t1·iangles as well as (primarily) upon the probable errors of the 
measured directions or angles. The thirty-five normal equations were solved by the indirect niethod of 
elimination. 

The report by Mr. Schott concludes with a statement of the resulting angles and computations of the 
sides of the triangles. 

It is proper to remark that t.hP, length used for the Epping base in this report, though very nearly so, is 
not the final length, which can be deduced only from certan cumparisons that remain to be made. 

LONGITUDE. 

The computations for the longitude of American stations from the European meridian, by Pleiades occul­
tations, have been continued under the direction of Professor Benjamin Peirce, of Harvard, according to the 
comprehensive plan developed by him, and befurn alluded to in my annual reports. His remarks (Appendix 
No. 11) give such prnmise of agreement in results as will justify the expectations founded on the adoption of 
the method. 

The computations of differences of longitude between American stations, determined heretofore by the 
telegraphic method, have been continued by Dr. B. A. Gould. In addition to the i·esults formerly reported, 
the longitudes of Raleigh, N. C., Wilmington, N. 0., and Columbia, S. C., have been definitely settled, giving 
a total of twelve stations determined in longitude south of Washington. The report of Dr. Gould is given in 
Appendix No. 12. 

The telegraphic difference of longitude between New York and Washington, deduced some years ago 
without the advantage of recent improvements in instruments, is somewhat uncertain. There ~s also a small 
geodetic differencf\ which enters into that determination. It is, therefore, desirable that the telegraphic method 
should be again applied for a new determination of the difference of longitude between the two cities. 

The list of fundamental star places, used in longitude determinations, has been submitted to a new dis­
cussion, and the declinations of the time star list have also been determined. 

The investigation of the diurnal motion in azimuth of the transit instruments has been continued, and new 
results found strongly confirmatory of previous inferences. '!'his subject is receiving attention in other quarters. 
Hereafter it must be brought into the determination of star places in order to obtain tlw best results prncticable. 

MAGNETISM, 

The series of papers containing a discussion of the magnetic observations made at Girard College, Phila­
delphia, from 1840 to 1845, contained in some of tlie preceding annual reports, is brought to a dose this year 
by the insertion of the last three parts, Nos. X, XI, and XII, contained in the Appendix, Xos. 16, 17, mid 18. 
To facilitate the reference to the separate parts, I herewith give an aostract of the headings and general 
contents: 

SECTION I.-Part I-Coast Survey report, 1859, Appendix No. 22-Iuvestigation of the eleven (or 
ten) year period in the amplitude of the solar-diurnal variation, and of the disturbances of the magnetic decli­
nation. Part II-Coast Survey report, 1860, Appendix No. 23-'I'Le solar-diurnal va1iation in the-magnetic 
declination and its annual inequality. Part III-Coast Survey report, 1860, Appendix No. 24--Infiuence 
of the moon on the magnetic declination. 
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SECTION IL-Part IV-Coast Survey 1·eport, 1862, Appendix No. 15-lnvestigation of•the eleven (or 
ten) year period, and 0f tl1e disturbances of the 110rizontal component of the magnetic force. Part V-Co11st 
Survey report, 1862, Appendix No. 16-Solar-diurnal variation and annual inequality of the horizontal com­
ponent of the magnetic force. Part VT-Coast Survey report, 1862, Appendix No. 17-Lnnar influence on 
the magnetic horizontal force. 

SECTION IlI.-Part IV-Coast Survey report, 1863, Appendix No. 19-luvestigation of the eleven 
(or ten) year period, and of the disturbances of the vertical force; 'ltith appendix on the effect of the aurora 
borealis on the magnetic declination and on the horiiwntal and vertical force. Part VIII-Coast Survey 
report, 1863, Appendix No. 20-Solar-diurnal variation and annual inequality of the vertical component of 
the magnetic force. Part IX-Coast Survey report, 1863, Appendix No. 21-Lunar influence on the magnetic 
vertical force, the inclination and total force. 

SECTION IV -Part X-Coast Survey report, 186'1, Appendix No. 16-Analysis of the di.sturbances of 
the dip and total force. Part XI-Coast Survey report, 1864, Appendix No. 17-Solar-diurnal variation and 
annual inequality of the inclinationand total force. Part XII-Com:it Survey report, 1864, Appendix No. 18-
Discu~sion of the magnetic inclination and table of absolute values of the declination, inclination, ancl intensity 
between 1841 and 1845. 

I proceed to a more detailed account of the contents of the three parts contained iu this volume: 
Part X (Appendix No. 16) analyzes the disturbances of the dip aud total force. The instrumental 

quantities given are the differential readings of the horizontal and vertical components of the magnetic force 
expressed in scale divisions, and corrected for progressive change and effect of changes of temperature. Each 
entry was marked as a disturbance that differed as much as, or more than. ± 30 scale divisions from the normal 
of the vertical force, and as much as, or more than, ± 33 scale divisions from the normal of the horizontal force, 
and was transcribed aud converted into its equivalent part of the respective force. 'Vhen but one of the com­
ponents was di5turbed, the contemporaneous value of the other component was also inserted; a chronological 
table of the disturbances of the two components was thus formed, and the corresponding value,; of differences 
from the normal dip, (expressed in minutes of arc,) and from the total force, (iu parts of that force,) were com­
puted by their well-known geometrical relations. By an extended use of the criterion ± L' 1 was recognized 
as the limit, beyond which the disturbed values of the dip commence, and ± 0.00094 parts of the force as the 
corresponding limit of the total force di11turbances. There remained, then, for discussion 1,446 disturbances 
of the dip. The first two tables contain the aggregate amount and number of disturbances of the dip for each 
month, diYided into those wliich increase and those which decrease the dip; also the resulting monthly ratios 
and laws of progression. The next two tables exhibit the changes due to the eleven-year period, in the 
aggregate amount and number of disturbances, for increasing and decreasing values. The diurnal inequality 
of the disturbances is next shown for the aggregate amount and uumber, and the law of progression is exhib­
ited fOl' both, increasing and 1lecrcasing inclination, together with the average diurnal effect. The homs of 
maxima aud minima, and the degree of correspondenee or divergence in each case, are pointed out. l>isturb­
ancQB increa8ing the dip, upon the whole, preponderate. A table of disturbances, distributed according to 
their size, concludes this part of the inquiry. The disturbances, 1,470 in number, of the total force are next 
taken up and treated in precisely the same manper as those of the di11, and their annnal and diurnal distribu­
tion, and change for the eleven-year period, are shown by means of ratios. This part concludes with tables 
of the average diurnal effect, and of the distribution of the disturbances of the total force according to their 
size. Whenever practicable, comparisons of these rather int1icate laws of the disturbances with corresponding 
ones, deduced from the Toronto observations, are instituted and commented upon. 

Part XI (Appendix: No. 17) treats of the solar diurnal and annual inequality of the dip and total force. 
The combinatiou of the two experimental components to form the dip and total force was effected as follows: 
Owing to the eleven-year inequality contemporaneous readings only, of the two parts, can be admitted for 
combination. The observations of the horizontlll force frum July, 1840, to July, 1841, are therefore here 
omitted. By means of a preceding paper (Part V) a table was made out of hourly values (expressed in scale 
divisions, corrected for progressive and temperature changes, and freed from the larger disturbances) of the 
horizontal force; each value was compared with its corresponding monthly normal, and the dilference converted 
into parts of the force. The same was done with.respect to the vertical force, by means of numbers, given in 
Part VIII. The differential values, expressed in minutes of arc, for the dip, and in parts of the force for the 
total force, were then computed by the formulre, connecting these elements with their components. The 
semi-annual inequality of the dip, found by comparison of the summer and winter means with the annual means, 
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has its turning epocl1s about the middle of April and October. 52 a. m., I p. m., 3 p. m., and 7 p. m. are hours 
of no semi-annual change; greateAt clrnnge at l 0 a. m.; secondary change at 6 p. m.; nmge O.' 51 and 0.118 

nispectivdy. The diurnal inequality of the clip iR shown analytieally and grn.phically for eaeh month, alim for 
the summer and winter half year, and for the whole year. The general character of the last curve sl10ws a 

maximum about 11 a. m., and a minimum about 5 a. m., with a range of l.'2. In summer these epochs occur 
earlier, range 1.'5, and in winter later, range 1.10. There is also a secondary maximum and minimum. The 
diurnal range of the dip is greatest about the time of the equinoxes, less in winter, greater in s_ummer. The 
aft.ernoon minimum disappears about the time of the e(1uinoxes, and is best marked about the time of the sol­
stices. Principal epochs of the normal dip, when best marked, are 7 h.. 22m. a. m. in. summer, 8lt. 33m. a. m. 
in winter, and 7h. 50m. a. m. for the whole year. 'l'he Remi-annual im'quality of the total force has itR turning 
epoch about tbe 4th of April ancl 12th of September. 6 a. m. and 7 p. m. are hours of no semi.annual rang~; 
greatest change about 2 a. m and 4 p. m.; 1·ange 0.00037 and 0.00033 parts of the force. The diurnal 
imiquality of the total force consists of a single crested curve, on the average, during the year, but in winter 
it aB::iUml~S a double progression. The principal maximum in summer occurs about 2 p. m., and in winter one 
hour and a half earlier; the principal minimum in summer occurs about 10 p. m., and in winter two hours 
earlier. Sumrne1· range nearly 0.0009; winter range nearly 0.0004 parts of the force. The hours 6z a. m. 

in summer and 7rr a. m. in winter an' epochs of normal total force. The paper concludes with an attempt to 

deduce the annual inequality of the dip and total force, and is illustrated with several diagrams. (Sketch 
No. 38.) 

Part XII (Appendix No. 18) contains the results and discussion of the obsen·ations for dip, obtaiued 
with a Robinson dip circle, the same instrument which was employed i11 the magnetic sttrvt'Y of Penneylvania 
and adjacent States. The series commence i11 January, 1842, and terminat.ll iu July, 18·14; the observations 
were macle weekly. There are, 11owever, some breaks. Needle Xo. 1 was employed, with but a fow excep­
tional cases, throughout the series; the casual results by three other needles have been referred, by comparirnn, 
to this standard nee<lle. Tbe montbly and annual rnmm dips arll tabulated, the latter indicating an annual 
decrease of 1.12. There is also a collection of dip results, taken at Philadelp!ti,l, compiled from various 
sources, and properly arranged. By grouping these the secular chauge of the dip i,~ expressed by a formula 
involving the time and square of the time. A comparison of t11e observed and computed dips assigns a 
probable error of ± 4 '8 to each represented value. Thll minimum dip occurs about J·an11ary, 1840. The 
discussion closes with a table of magnetic constants for five epochs, and for the mean epoch January, 1843, 
of the declination, the dip, and the horizontal, vertical, and total force. A comprehensive index (Jf all the 
parts is added to Appendix ~o. 18. 

\Vith these papers is presented one containing results of magnetic observations in the United 8tateo; by 
the late Professor J. N. Nicollet, between 1832 and 1836, made out from the manuscript record by Assistant 
Charlei3 A. Schott, under my immediate direction, and nt my own expense. These results, though partly 
incomplete and not of an accuracy attainable by methods and instruments now in use, may, it is thought, be 
of use in investigating the secular change. The paper is given in Appendix ~o. 19. The ob~ervations had 
~ver been published, and the value of the results are enhanced because of tlie comparatively early period of 
the observations and the occupation of some localities not visited by other magnetists. It contains the m11g­
netic horizontal force at nine stations, in Maryland, Missouri, Tenrtes8ee, Georgia, Sbuth Carolina, Mississippi, 
Alabama, and Minnesota; aud the inclination at sixteen stations in the Statlls just ment.ioned, a11d iucludiug 
also Keutue~y. North Carolina, Louisiana, and Florida; also the declination at one station in Virginia. Some 
of the results were compared with such later oues as could be found in records by other observers. 

AIDS TO NAVIGATION. 

The results of a special examination made at the request of the Light-house Board, with reference to nids 
ne!lded for navigation in Passamaquoddy bay and Penobscot bay, are given in Appendix No. 23. In the 
list w'hicl1 follows it (Appendix No. 24) a statement is given of the buoys set or r!'phiced by parties while 
working on various parts of the coast. Acting Assistant Cordell has ~erved during tbc <'ntire season as 
inspector for the fifth district, and in the adjoining southern dietrict close attention lias been given to the 
light-house sc1·vice by Assistant Boutelle. 

TE:N YEAHS' IKDEX. 

The consolidatt>d alphabetical index given with this report was prepared by Sub-ARsistant .P. F. Nes. 
It comprises referencet1 to the material of all the annual reports of the survey since the year 1853. 
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PART II. 

In this part of the report notices will be made of each survp,y, including the dates, names of assi8tants, 
and stati8tics of tl1e field-work. As for as practicable the triangulation will be described in the usual order, 
from north to south on the Atlantic coast, and from the southern boundary northward, on the Pacific coast 
'!'he topogrnphy and hydrography will in general follow in the same order. 

SECTION I. 

FROM rASSAMAQUODDY BAY TO POIKT JUDITH, INCLFDING THE COAST OF THE STATES OF MAINE, 
KE\Y HA.\lPSHIRE, MASSACHUSETTS, AND RHODE ISLA~D.-(SKETCII A, Nos. 1 AND 2.) 

The annual progress in this section l1as not been at any time lessened by the war, advantage being taken 
of tl1e season of the year for the assignment of parties, as, when their services were least called for in the 
southern sections, or whcll, by the advance in military operations their services were not immediately needed. 
A comparison with the progress made in former years will show favorably for the work done this season. 

A condensed abstract of all the operations and parties is given in Appendix No. ]. In the descriptions 
which here follow, tho same clmisification will be observed generally. 

Triangulation ef Union Rfoer bay, Mainc.-Tl1is work connects with the triangulation of Blue Hill bay, 
af'I will Le seen by reference to Sketch No. 2. Assistant G. A. Fairfield, with a party in the schooner Jam es 
Hall, resumed duty in this section on the 15th of August. After visiting the connecting stations on the 
1>hores of Blue Hill bay, a reconnaissance was made and signals were erected for extending the triangulation 
ea.stwmd to Mount Desert island, and northward to Ellsworth. The southern limit of the work is Bass 
harbor. The angfos wen~ measured with the ten-inch theodolite, No. 91. 

Mr. Horace Anderson aided in I.he field-work. The note-books of the triangulation, and the usual com-
putations l1ave been received in duplicate at the office. A summary of the statistics is appended: 

Signals erected - ..... - ..... - ... - ... - - .... - ... - .... - - ... - ..... __ •...... - 11 
Stations occupied. - ...... - ........ - - - .......... - ~ ..... - - - ....... ~. - - - . 14 
Angles measured- - ... - .... - - ... -··. - - . - . - - . - - . __ . _ ... _ ...... ___ - ..... - 116 
Number of observations_ . __ ... _ ..... _ . - __ .. _ ....... _ ..... - . . . . . . . . . . . . • 1, 986 

Trim1gulation ef Penobscot rfrer, _n,[aine.-From the vicinity of North Bucksport the triangulation of 
Pen11bscot riveT has been extended northward, to Bangor, by the party of Assistant S. 0. McOorkle. The 
additional work done is shown on Sketch No. 2. For final connexion with the primary triangulation, one or 
two ~tations yet remain to be occupied on the weot side of the PenobBcot. AssiBtant McOorkle resumed 
field-work on the 15th of August with the schooner Torrey, and closed for the season on the 27th of October. 
The following is a summary of the statistics: 

Stations occupied ......•.... - - • ... - - _ - - . - - - - - ____ . __ .. __ - . _ . ____ . ____ • 17 

Ang lee measured - ...•. - ....• - • - ..•.. - ............ _ ... __ ....• __ ...... _ . 200 
Number of observations ....•...•. _ ...••............••...•....• _ .•..... _ 3, 192 

Twenty-two sigmi.ls we1·e erected by the party in the course of the season, l1alf the number being tripods. 
The angles vtere measured wit.h th~ six-inch Gambey theodolite, No. 29. 

Shore-line .,1tr1)cy ef Letitc Passage, ( Pas.,amaquoddy hay, llfaine.)-The plane-table survey of Pas­
samaquoddy bay was resumed by Sub-Assistant W. H. Dcnnis•on the 1st of August. In continuation of 
his previous work he traced the eastern and tlie north shore of Deer island, and surveyed all the islands 
aud ledges between it and White Horse island. The plane-table sheet of the season now contains thirty 
mile~ of shore·line. Field-work was continued until the 20th of October. 

l\Ir. S. P. Holt served as aid in this party. The schooner Cas~ell was used for transportation. 
Sub.Assistant Dennis pa88ed the first part of the working sea~on iu Sections V and VI. 
A preliminary chart of Eastport harbor and its approaches accompanies this report as Sketch No. 3. 

Survey gf Manli.egan and other islands q/f Penobscot entrance, Maine.-A shore-line survey of aU the 
ii:;lands in the southwestern approach to Penobscot bay has been made by.Sub-Assistant F. W. Dorr, aided 
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by Mr. F. Granger. The work is contained in three sheets, the first showing :Manhegan and a number of 
islands immediately north of it. The second incluiles the Green isl:mils, and le1lges known as the northern 
and southern triangles. The third sheet embraces :M:atinicns, Ragged i~land, and \Yooclfm Rall island. 

The party of ~Ir. Dorr mmd the schooner Ha~sler for this work, Letween the 12th of August and the 
20th of October. An aggregate of eighty miles of 8horc-line is represented on the plane-taLle sheds. 

The previous occupation of Suh-Assistant Door will be stated under the head of Section VIII. His 
plane-table work of the preceding year is shown on the chart of Rockport and Camden harbors. (Sketch No. 4.) 

Topograpliy of St. George's rircr, .ll1aine.-Tliis work has been completed by the party of Sub­
Assistant Charles Ferguson. Taking up tho detailed topography at thl~ Narrows, the survey was con­
tinued downward, and now ernbri1ces both banks of the river a.nd the numerous ishrndi< 1hat lie in the 
entrance. Maple .Juice covP, 'l'urkey cove, and Deep cove are among the indentations rl'.pre~ented on the 
plane-table sheet. Its eastern limit joins with a survey made by the same party in 1862. 'l'he work of this 
year was commenced on the 20th of July and closed on th1~ 25th of October. 'l'he following i8 a summary 
of the statiBt.ics: 

Shore-line surveyed. - - _ - - - - - . - . - . - - . - - - ..... - .. - - ..... - - .... - . - . - .. -
Roads - - . - ... _ - - . - - ... - . - ..... _ . _ .. - .... ________ . __ .. ___ . __ ... __ _ 

Area of topography, (square miles) ..... - - . - ... __ .. - .. - .. _ ..... - .. - .. _ -

29 miles. 
14 

9 

The sc110oner Bowditch was used by this party for transportation. Sub-As8ititant Ferguson had been 
previously engaged in field-work, which will be referred to under the head of Section III. 

Tupogrupl1y •!f Buutlt bay, ..11--Iaine.-The plane-table survey of this vicinity was commenced in Augm<t 
by Assistant P. C. F. West. Five small harbors of morn or less imporli.rnce are inclutlecl on the topographical 
sheet. 'l.'he principal of these, Booth Bay harbor, besides having consiclern.ble trnde, is regarded by seamen as 
the Lest "harbor of i·efuge" on the coast of Maine. Assistant West. states that it is accessible at all times 
and affords protection in all winds. The survey (Sketch :No. 6) extends to and includes the eastern side of 
the lower pal't of Sheepscot river, and the coast from Cape Newaggen to Spruce Point, togetber with the 
islands in the vicinity. The field-work was continued until the latter part of November, with the following 
result in statistics: 

Shore-line surveycJ .. - . - - .. - - •... - . __ - ... - .. _ . - .. - - ___ . _ .. _ - .... _ . . 45 miles. 
Roads __ .. _ . __ .. _ .. _ •.. __ .... _ .. _ •. __ .•... _ ... _ .. _ . _ ..... __ .. __ .. _ l Oz 
Area of topograrhy, (square miles) .. - - ...... - ...... - .. - . - - .. - ... - .... - 18 

During the prt'ccding winter and spring, Assistant West was on duty, first, with tl1e army at aud b!'yond 
Chattanooga, and afterwards in tlw vicinity of Richmond and Petersburg. Hi,; serviceR tlwre will he men­
tioned under the heails of Section III and Section VIII. 

Tupograpl1;1f ef Sltecpscot ricer, ..t11ainc.-Thc detailed survey of the eastern side of the Slwepseot rivPT, 
including part of We11tport, has Leen completed by a pai-ty in charge of .Mr. U. E. Mc:Math. Barter's island, 
Back river, Oven's Mouth river, and numerous islands in the lower part of the Sheepscot, are represented on 
the plane-table sheet. 

This work was resumed on the 13th of August, and was completed on the 1st of November. 'l'he 
following is a summary of the statistics : 

Shore-line traced ...••••••••••.•••.•••...••..••.••....••..••..•• : •. 
Roads .•..••..••.. - .....•..•••....•••..•••••..•••.•••••••..•••.•• 

56~ miles. 
13 

Area of topography, (square miles) . _ . _ ... _ ... __ ... - ... __ . __ ... _ .. _ . - S!f 
In addition to the topographical work below Wiscasset, Mr. l\.fclnath developed the position of a rock 

with only four feet on it at low water. This lies four hundred metres north of Clou's ledge, in the SheepsC"ot 
river. He also-determined the position of a ledge in Wisca~set bay, known as "Birch Point ledge,'_' the bear­
ings for which were communicated to the ofl!ce. When examined, there was only eleven feet on the ledge. 

JI.fr. Me Math had been previnm3ly employed in Section:!! I II and VI. 
Topograp!ty ef Arrou·sic island, near Bath, klainc -The detaih·d ~urvey of tlw shores of the water 

passages between the Sheepscot and Kennebec rivers has been continued by the party of Aesistant I. Hull 
Adams. That of the present season embraces the short>S of Back river, above the .:\ rrowsic bridge, and Hurl 
Gate, with the adjacent shores of Brookin's bay and Hall's bay. About four miles of slwre-line were traced 
additional to the work previously done. The plane-table sheet shows five a.nd a. half miles of road, and the 
features of ground within an aggregate area of five and a quarter square miles. Field-work was commenced 
early in August and continued until the end of October. 
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Topography between the Kf'nnebec and Androscoggin rivers, Maine.-The unfinished work on the neck or 
peninsula at the junction of the Androscoggin and Kennebec rivers was resumed on the 12th of August by 
Assistant R. M. Bache. About four miles of shol'e-line were run additional to the previous work, and details 
were filled in to extend the topography towards Bruu'swiek, along the south shore of the Androscoggin. The 
additional work done by the party is embraced on the published chart of the Kennebec and Sheepscot rivers. 

Supplementary topography in Casco bay.-The work of filling in with details the plane-table sheet of' . 
Great Jebeig, Cousins, Littlejohn's and other islands, and part of the Cumberland shore of Casco bay .was 
taken up in the latter part of June by Assistant A. W. Longfellow. The shore-line had been previously 
traced. The contouring of the interior occupied the party until the 2Zd of September, the aggregate of lines 
run in that duty being eighty-five miles. Mr. Longfellow then traced the shore.line of the Gurnet, lying 
between Orr's island and Siibaskahegan or Great island. Eight miles of shore were traced in this part 
of the bay. The high wooded shores ml,\de it necessary to work with the plane-table by intersections. This 
service was continued until the 4th of November. 

At the outset of the season Mr. Longfellow attended to the refitting and delivery to other assistants of 
the vessels left during the winter in his charge at J'ortland. His own party used the schooner Meredith for 
the duty in Casco bay. 

Topograplty ef Narraganset bay.-The shore-line survey being complete, Assistant A. M. Harrison 
commenced the detailed plane-table survey on the 8th of August, in the vicinity of Bristol, and continued 
work in the field until the 15th of N overnber. The sheet turned in includes the shores of Warren, Barrington, 
aud Kickemuit rivers, Bristol harbor, the entfre eastern shore of Mount Hope bay, and part of the main 
shore of Narraganset bay, as well as tbe towns of Bristol and Warren, and the peninsula known as Bristol 
Neck. 

Sub-Assistant C. Hosmer was attached to the party of Mr. Harrison, and worked with a second plane­
table. He was employed in the first half of tbe working season in Sections VIII and IX. 

The following are statistics of the topographical work of the season in Narraga.nset bay: 

Creeks and ponds .... - _ - . - - - .. _ . - .. - - - ... - - .... - - - - - - - - . - - ... - .. - . 17 i miles. 
Roads .................. - .............................................................. - .. .. .. .. .. .. .. .. .. .. 94l '' 
Marsh line traced. - . - .................. - .. - - ... - . - - ........ - . - ... - - 16 
.Area surveyed ( aq oare miles) - - ....•• - .. - ... - •...... - .• - •..... - ... - . - l 5i 

Some of the previous work of this party is shown on the charts of Bristol bay and Newport ha1·bor, given 
with this report as Sketches Nos. 11 and 12. 

Hydrography ef St. George's rii;e1-, Maine.-This work was completed by the party of Sub-Assistant 
F. P.Webher, between the 19th of August and the 4th of November .. The hydrography is embraced in two 
sheets, one showing the soumlings between the entrauce of the river and the narrows; the other the soundings 
a.hove and extending as far as Thomaston. A temporary tidal station was used for each sheet. 

Near the mouth of Herring Gut harbor, (Sketch No. 2,) Mr. Webber connected his work with some of 
the lines of sonndings run by the party of Mr. Cordell in 1863. 

The shore-line for the hydrographic sheets was furnished by Sub-Assistants Ferguson and Dorr. 
Mr. Cleveland Abbe was attached to the party as aid during the season, and Messrs. C. P. Dilla.way, 

Franklin Platt, jr., and M. M. Defreea during part of it. 
The schooner ~~d by the party for transportation was returned to Portland at thjl clo!Hl of the 

seas-OD-

A summary of the statistics of work is appended: 

Signals erected ... - • - ...• - •.. - . - ........ - . _ ... _ .•••....•••••.••••. _ .• 
Points determined . - - • - - - ... - - - . - . - - - . . • • . • . . • . • • . • - - .•.. _ - ..•• __ ••.• 
Theodolite and sextant observations. _ ...•.... _ • _ . _. • ... - • - ..•••...• _ ...•• 
An"gles measured • - . - .....• - .......... _ .. - __ .•..... ___ . ___ . __ .•• __ .•. 
-.Hiles run in sounding •...•••.•..••..•••..• - • - . • . . ~ ____ .• ___ ... __ .... 
Number of eoundings-. - ..••••.•• - ....• - .•.• _ •••••.•.•..•••••..• ___ .. _ 

In the former part of the working season Mr. Webber had boon employed in Soot.ion, V. 

24 
31 

206 
3, 477 

22S 
16,668 

Hydrograpk'!I ofQrlo/wK bay, Mailte.-The party of Acting Assiatant .Alexander Straus& commenced 
this work on the 8th of .August, Ili!ing the schooner ~Jie.- for transportation. .A tide-gauge "f• set 
up in Lowell's cove, and from. thence _,uthward. to the er end of Ba.ilej's ialand, and eastward to 8m&ll 
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Point peninsula, (Sketch No. 2,) the soundings were prosecuted until the 17th of October. In the northern 
part of the bay some boat soundings yet remain to be made after the completion of the Rhore-linc survey. 

Quohog hay being one of the most rocky of the harbors of refuge on the coast of Maine, i>lr. Strausz rnn 
epecial lines of soundings in all the localities known at pre:,.ent as being dangerous. His clrnrt urnrk~ twf'uty­
one such localities, the principal of which are Charity Lerlge, with fifteen foet, about half a mile from 
Jaquish island, bearing l'ast; Sister Grounds, with seven and a half feet, about a milr~ north hy en~t of \Yliite 
Bull island, a little to the westward of the channel leading into Cundie';; luu·bor, and two other rocks without 
name, with five feet water on them lying, respectively, off Pond and Ram islands. 

Mr. Strausz was aided in the hydrography by Messrs. L. A Sengtelle1· awl 0. S. Hein. Other duty 
performed by the party will he mentioned under the head of Sections II and IV. 

The following are satistics of the work done in this section: 
Miles run in sounding .....•. _. __ ........ _ ........... _ ........... _ .. _. 
Angles measured ......... _ ...................... _ .. __ . _ . _ .... _ ..... . 
Number of soundings ..... - ...... - ....... _ ........ _ .................. . 
Arca of hydrography, (square miles) . _ .•.•. _ .....•..... _ ........... _ ... . 

341 
3, 145 

14, 238 
34 

Hydrography <!fl Portland entrance, Maine.-Within the present season soundings have been extended 
southward and eastward about fifteen nautical miles beyond the previous limit of the hyd,.ography at the 
entrance of Casco bay. 

Lieutenant Commander •r. S. Phelps. United States navy, Assistant Coast Survey, took up the off-iihore 
hydrography on the first of September, with a part.y in the steamer Corwin, and completed soundings within 
about fifty square miles. Some of the lines run with the steamer extend broad off, and include about Bixty 
additional square miles, but are yet to be crossed by other lines of soundings. 

The following are the statistics of the work : 

J\Iiles nu1 in soundings. - ..••............ _ - .. _ ........ - ..... - . - .. - .... . 
Angles measured ... _ ... _ ... _ ..... _ .... _ - ................... - - ..... - . 
Number of soundings. _ .• _ .••..•...•• - - . - . - ... - .. - ..... - ... - - - .. - . - - .. 

The steamer Corwin returned to New York early in Novemhm·. 

321 
534 

l, 590 

Referring to the character of the hydrograpl1y, Lieutenant Commander Phelps obserYes that " sufficient 
has been accomplished to show that Yesscls uncertain of their position, in thick weather, should, in approach­
ing Portland entrance, keep in forty fathoms 01· more, with soft bottom." 

White Head Gi:ound, off Cape Elizabeth, coming within the limits of the work of this year, was partially 
developed by the soundings. 

Mr. Charles J unken served as hydrographic draughtsman in the party. 
Pliysical survey ef Boston liarbor.-The physical survey of Boston harbor has been continued under my 

direction b)' Assistant Henry Mitchell, who has been occasionally detailed for that work at the request of the 
United St.ates commission, consisting, at the opening of the year, of the late Major General Joseph G. Totten, 
Professor A. D. Bache, and Rear-Admiral C. H. Davis. 

Thi!' is not the place to enter upon the details of this special survey, the results of which .:i.re annually 
published by the city of Boston. It may suffice to say that the lessening depth in some parts of that noble 
harbor has long been a source of anxiety among commercial men, and a thorough examination into the causes 
of the shoaling has been urged. 

During the past season comparatively little field-work has been done in extending the survey, but the 
computations and tabular statements have been advanced, and a large amount of material prepared for pub­
lication. 

From the commencement of the physical survey we have been encouraged by success, which l1as been 
fully appreciated by the intelligent community interested in the results. The Coast Survey, as 1 have before 
had occasion to remark, gathers many advantages from such undertakings in the collection of useful data for 

wider application. 
The expenses of the special survey are borne by the city of Boston. 
In the "Seventh Report of the United States Commission on Boston Harbor," the following remark 

occurs in reference to the labors of Assistant Mitchell : 
"We must say in the beginning of this division, that we have thought it indispensable to place the 

whole of Mr. Mitchell's report, with its tables and illustrations, in the Appen<lix. It will be studied by tl1e 
engineers and surveyors who follow the course of our investigations, and who, without this study, would be 

3cs 
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unable to satisfy themselves of the correctnesR of our conclusions. It will, moreover, he Rtudied as a model 
of investigation in this branch of engineering in tidal harbors." 

In tlrn course of the year, Messrs. C. P. Dillaway, A. l\l. \V etherill, and J. \V . .Brown have served 
efficiently in the party of Assistant l\iitchell as aids. 

A pn·liminary chart of Boston bay and its approaches accompanies this report as Skrtcl1 No. 9. 

Hydrograplu"r:i;xarmnation iu ~Yoe Beriford J1,arbor, 11iassadtusetts.-At tlie close oft11c last surveying year 
the party of Assistant Mitchell was still on duty afloat, with the schooner Dana. After closing work at Sip­
pican, as before reported, l\Ir. Mitchell determined the position of a rock in New Bedford harbor. In reporting 
the results of his observations, he refers to other features in the hydrography of this harbor, which may 
become the subject of further examination. 

A cliart of Sippican h:ubor is appended, (Sketch No. 10.) 
.A 1d~ to na1,igation.--'1'0 obtain information needed by the Light-house Board, Assistant :.\Iitchell was 

directed in August to visit Eastport harbor, l\luscle Ridge channel, and Herring Gut harbor, on · tlie coast of 
~Ininc, and to examine certain rocks reported by pilots an<1 others as being danger>" in navigatinn. Tl1e rf'Elllts 
of his examination, :md his recommendation for buoys to mark the dangers, are given in the Appendix, (Xr>. 23.) 

Tidal aud magnetic observations.-The continuous series of tidal rncords and monthly magnetic obser­
vations were kl~pt up at Eastport by Assistant Edward Goodfellow until the first of April, and by Sub­
Assistant A. 'l'. Mostman until July, when the work at that station wns closed, and n similar series of obser­
v~tions of both kinds commenced at Portland, und<"r the care of ]\fr. H. W. Richardson. The record of the 
tides, by mean:< of tl1e Relf-rt>gistering tide-gauge, is de~igiied J.iere, as in the other important harbors where it 
is kept U)J, to furnish the data for predictions of tl1e tides, besides connecting the temporary tid;1l observations 
at many stations along the coast, wl1icl1 aie made by the 11ydrographic parties. The mai;netic observations 
similarly serve to discover the secular changes in the variation, and to refer to a common period the determi­
nations made at various times in other localities. 

SECTION II. 

l'RO:M rOINT .JCDITII TO C'APE HENLOPEN, IN"CLCDING THE COAST OF THE STATES OF CONNECTI­
Cl'T, 1\'EW YORK, NEW JERSEY, PENNSYLVANIA, AND PART UF DELA\VAHE.-(SKETCH Ko. l.) 

The work done in this section will be deRcribed in the usual 01·de1·. An abstract showing the number 
of partie~ and the operations in wliicb each was engaged will be found in Appendix No. 1. The 8everal 
descriptions of work will be noticed as heretofore under separate heads. 

Primary triangulatiou.-In a former Teport it was stat.eel that in extending tlie primary triangulation 
for connecting the Epping base, in Maine, with the }'ire Island base, (see Sketch Ko. 1, accompanying this report,) 
much difficulty had been encountered in obtaining satisfactory observations upon several of the lines across 
the State8 of :Massachusetts and Connecticut., some of the lineR being more t1ian si:xty miles in length. The 
difficulty alluded to was occasioned by unusual lateral refraction. 

The line from Bald Hill to Station Ivy, both in Comiecticut, is rather more than fifty-three miles long. 
It passes at about on1;-tl1ird of its length near the summit of a wooded hill, in crossing the township of Canton, 
Connecticut, and was frequently affected iu a most remarkable manner by lateral refraction. The station 
Bald Hill was occupied by my party in September, 1861. Nearly all the measurements of angles centering 
there liaving been made when the temperature of the air ranged from :fifty to eighty degTees 1'~ahrenheit, it 
was deemed expedient to make additional observations at a season of the year when the temperature should 
range between forty and sixty degrees. My party was accordingly organized at Washiugton early in May, 
and placed in charge of Assistant G. W. De.an, who proceeded to Station Bald Hill, and completed in a satis­
factory manner a second series of measmements of such primary angles as were deemed necessary. 

After completing these observations the party was transferred to Station Wooster Mountain, in the town­
ship of Ridgefield, Fairfield county, Connecticut. 

The requisite arraugement8 for the erection of signals and postin;o; the hcliotropers were made by Assistant 
Dean and Sub-Assistant R. E. Halter, while the usual preparations for occniiying the stations were ma,de as 
in former years by Mr. Thomas McDonnell. 

The instruments at Station Wooster were in position, and every preparation had been made for commencing 
the geodetic operations on the 1st of J nly, but unfavorable weather prevented until the 14th, when the 
measurem~nts of angles with the thirty-inch theodolite were begun, and were co11tinued for two days. During 
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the following six weeks the atmosphere was remarkably dry and hazy, and for many consecutive dayt< the 
smoke arising from the accidental burning of' large tracts of forest timber in thi6 and the adjoining States of 
.Ma8sachusetts and Kew Yor.k, rendered it quite impos~ible to observe upon object6 at a grettter di8tance than 
four or five miles from the point occupied by the ob6erver. 

In many respects thi= weather throughout New England during the season just closed has been very 
similar to that of tl1e summet· of 1S54, which, no doubt, is still well rememberecl by rnoi-t of the present resi­
dents of this section of country, and more e~pecially l1y tho~e in the State of ]\Jaine, many of wl10111 Hldfored 
great losses from the destruction of thousands of acres of timber, numerous dwelling-houses, and other vahrnble 
property. 

•'ital'ion Bald I!.ill.-The measurement~ of angle8 at t.hi~ ~tation were commenced on the 22(1 of May, 
and completed on the 7th of ,J nne. 'I'htc number of ob8ervations made with the thirty-inch theodolite hy 
Assistant Dean was two hundred and sixty-four. 

At Station 'Vooster Mountain the mea8nrements of angle8 were commenced on the 14th of .Tuly, ancl com­
pleted on the 10th of October. The number of signals observed upon was thirteC'n, five of which were 
primary and eight secondary, and for this purpose sixteen hundred and 8ix:ty observations were made. 

The elevations of ten stations above the sea level were dcte1·mined by the measurement of vertical angles with 
the eigl1t-inch Gambey theodolite, C. S. Ko. 57, in which fourteen lrnnd1·ecl a11d sixteeu observatious were made. 

The most distant signal observecl upon during the season was at Statio11 Ivy, and visible from Bald Hill 
about fifty three and a half miles in a dirnct line. Three other eignals were between thirty-seven and forty­
two miles distant from station \Vooster. The relative positions of the several stations arp shown in Sketch No. 1. 

The arna within the limits of the triangulation completed during the season, estimated in the usual man­
ner, is seven hundred and twenty square miles. 

Magnetic oburnatimi.~.-'l'hc geological formation of \\'ooster mountain appears tu be c11iefly gneiss 
rock, which, in tl1e immediate vicinity of its summit rir1ge, has lweu uplifted into nnmermrn c1ifi'5 varying from 
twenty-:five to :fifty foet in height. The strata of the rock at the sieveral out-croppingR inclinPs at various 
angles, aud in many different clirections, and although no trap rock was found iu thP immediate vicinity of the 
geodetic station, tbe results obtained in determining the magnetic dip at different point~ near the summit of 
the mountain indicate the ~Jresence of trap dikes in that vicinity. 

After making experimental obse1Tations at several points the magnetic station was finally located about 
eighty metres southwesterly from the geodetic station. 

The magnetic observations consisted of one hundred and forty-six readings of the suspended magnet on 
three days for ascertaining the cleclination; and the horizontal intensity and moment of inertia were determined 
from two complete sets of experiments on two days. '!'he magnetic dip was ascertained at three points from 
nine complete sets of observations with two needles. These observations were made by Sub-AssiRtant R. E. 
Halter, aided by Mr. F. "'\V. Perkins, who served in my party as geodetic recorder during the season. 

MetPorological obsernations.-Thc usual meteorological journals were kPpt by Mr. l'e1·kins, in which 
were recorded two bnndred and eighty-nine readings of the mercurial and aneroid barometer8, and of the wet­
bulb and dry-bulb thennometers, in connexion with the direction and force of the wind and chamcter of the 
clouds. 

All the original records were duplicated, and the requisite abstracts of angles and reductions wen' com­
pleted in the field. 

Twenty volumes of original and duplicate records were dl•posited in the archh·es at the close of the season. 
It is due to Assistant Dean to say, that, in conducting the details of operations by my party during the 

season jnst closed, his services, as in former years, have been rendered with fiddity and sncce~R. 
Triangulation ea..Yt ef Hud.Yon river, New Yrn-lc.-'I'he triangulation c.:unnecting tliat of the lluc11mn with 

the primary work passing through New England wa~ resumed on the 1st of Sl·ptcmber Ly A8sil'tant Edmund 
Blunt, and was pushed until the 1st of November. Sub-Assistants J. S. Sullivan and A. 'I'. Mosman were 
attached to the party, the latter joining on the 27tlt of September, after completing duty in Section I. 

The following is a summary of statistics : 
Stations occupied . ___ •• __ •.• ____ .. _ .. __ .•. ______ ....• _ .. - •. - .. - .. - - . - . 11 

Angles measured. __ . _ . - ....•.. _ . - • __ . - - - _ .•• - .. - - - - .. - .. - .•.. - .. - - - - · 196 
Number of observations •.••• _ . _ .. __ ...•...• _ - .. - .... - ... - .. - .... - .. - - - 7' 038 

Sub-Assistant Sullivan is now about to take up field duty in Section III, and Sub-Assistant Mosman in 

Section VIII. 
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Triangulation ef Barnegat bay, New Jersey.-The triangulation of the coast of New Jersey was resumed 
by Assistant John Farley, at :Manasquan inlet, in the middle of August. Having made the needful recon­
naissance before the close of the preceding season, the work was continued soutJ1wai·d through Barnegat bay 
to a pflint about sixteen miles below Manasquan. ElevPn stations we1·e occupied, and thirteen points deter­
mined by eleven hundred an<l thirty-fonr angular measurements. The party of Mr. Farley continued in the 
fiehl until the end of November. 

Topography r!f' HurZ.,on river, 1Yew York.-The detailed plane-table survey of the shore8 of the Ilndson 
was resumed at the previous limit aoove Sing Sing, and on the eastern 8ide ha8 been extended to Croton 
village. The party of Assistant H. L. Whiting took the field for this dury on the 27th of August, and was 
aided by Mr. IL G. Ogden. Sellers' Point and the shores of Croton river were surveyed as far up as the 
crossing of the Albany turnpike. 

On tl1e 6th of October the topography of the west 8ide of the Hudson was taken np at Nyack, and con­
tinued upward~ to include the village of Haverstraw. A breadth of about half a mile was given to. the detailed 
~nrv<'y. On this sheet the sbore-linc of Rockland lake was traced, and some i·emarkable features of topog­
raphy, in reference to which l\1r. Vl'hiting observes: "The circular crest of hills from the 'Verdiretige Hook' 
to •High Tor' (seven hundred and tl1irty and eight hundred and twenty feet respectively) rises abruptly from 
the river slime at an angle impossible to ascend, with perpendicular cliffs at the summit crest. This narrow 
1·idge of the entire line of summits, with the steep slope of descent westward, of from four hundred to six hun­
dred feet, to the undulating fields at the base, forms one of the most striking natural features in the whole of 
the river topography. As a subject for contour, it is the most remarkable that has come within my experience 
in Coa~t Survey work." Suh-Assistant Cleveland Rockwell joined tbe party on tbe 8th of October. His 
energy in meeting the diflieultie8 peculiar to the work of the season are warmly commended in the report of 
Assistant \Vhiting. 

The following are statistics of the topography: 
ShorP,-]ine traced .. _. _. _ _ .. ___ .. _. _ -·- _ ... __ . __ .. __ ...... __ •. ____ ... _ _ _ _ 21! miles. 
Roads .... _. - _ ... __ •. _ .. ___ ... _ ... _ ..... __ .. _ .. ___ .......... __ ... _ • __ . 37 
Creeks ... ___ ... _ ....... _ • _ ... _. _ ..... __ .. ___ . ___ ... ___ . __ .. ___ ... __ . . . 6 
Marsh line _ . ___ ... __ .• ___ .••.... _____ .. _ • _ •..... __ ....... __ ...•...... _ 3~ 

Area surveyed (square miles) _ .. _. _. ___ ..•. _ .. ___ .••...• _ •.....•.•.. _ .• _.. 9 

.E'ield-work was continued by this pa1ty until the end of November. Mr. Rockwell had previously been 
on duty in Section III and Section VIII. and Mr. Ogden in Section IV. 

'Topography qf 1\"avesink Highlands, New Jersey.-'I'he supplementary plane-table work needed in the 
vicinity of Navesink was taken up by Assistant C. M. Bache on the 11th of September, with a party, in the 
schooner Dana. Good progress was made in the survey until the 22d of the month, but the difficulty then 
existing in regard to the fluctuating increase of wages made' it impracticable to retain the hands at the limit 
aJlowed l1y the regulations. A new crew was, therefore, employed for the special purpose of taking the vessel 
back to Peekskill, where she was laid up for the winter. 

Sub-AesiBtant T. U. Bowie was attached to this topographical party. Assistant Bache had been pre­
viously employed in Section III, and Mr. Bowie in Section VIII. 

Topograplty ef Absecom inlet, New Jersey.-'I'he plane-table survey of Absecom inlet was commenced 
on the 1st of November, 1863, by Mr. H. W. Bache. Work was clos!•d on the 15th of January, by reason 
of the severity of the weather, and was again resumed on the 1st of July. The survey (Sketch No. 16) 
includes Atlantic City and Brigantine beach on the opposite side of the inlet, and the water thoroughfares 
inland for about two miles. Very considerable changes were noticed on comparing the shore-line with that 
traced in 1844. 

Mr. H. G. Ogden aided in the £elcl-work. The survey was eompleted on the 19th of August. 
Trial Course buoys.-.At tbe request of the Chief of the Bureau of Navigation, .Admiral C.H. Davis, two 

buoys were set in Raritan bay, between Sandy Hook, East Beacon, and Prince's Bay light, to mark the trial 
cour.-e for vessels of the navy. 

'!'his service was performed by Mr . .Alex. Strausz in June. 'l'he buoyt1 were placed two nautical miles 
asunder, and show about twenty feet out of water. The depth at the ea1:1t buoy is twenty-six feet, and at the 
west 'buoy twenty-seven feet at mean low tide. 

The previous occupation of Mr. Strausz will be mentioned under the head of Section IV. 
8a7!dy llook.-In March last a special commission, appointed by the War Department, visited Sandy 
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Hook, examined the changes which had taken place in the shore-line, and made comparison of the numerous 
surveys. 'l'he commissioners were accompanied by Assistant Henry :Mitcltell, who maf1e the la8t hydro­
graphic survey 'Jf the vicinity, and had gainml special information in hit< former employment, und<'r my 
direction, while the survey of New York bay was in progress. 

The hydrograpliic cha11ges in the neighborhood nf Samly Honk are very slight, but the extension of the 
extreme point of the land, and the wear on either shore, were. more rapid in the year 1862 than at any previous 
time. In the year 1863 the extension continued, but the wear was not so great as in the previous year. 

Hydrograpliy ef Absecom inlet, J\"ew Jcrsey.-The approaches, inlet, and ha1·bor at Abt<ccom, New Jersey, 
were sounded out in June last by the party of Lieutenant Commander T. S. Phelps, with the steamer Corwin. 

The following are statistics of the work : 
.Miles run in sounding . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 92 
Angles measured . . . . . . • . . . • . . • . . . . . . • . . . . . . . . . . . . . . . . • . • . . . . . • . . . . . . . 645 
Number of soundings. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6, 426 

A tidal 8tatiou wa8 occupied for the adjustment of soundings on the chart. The result of the survey is 
given with this report as Sketch No. 16. 

Later in the season the patty in the Corwin was employed at the Cape Lookout shoals, and al110 near 
Portland entrance. 

Special e:.rnmination on Delaware ri1:er.-At the request of the :Savy Department Assistant Mitchell 
was sent in January last to observe the action of floating ice in the neighborhood proposed as navy yard sites 
in Delaware river. 'l'he severity of the season afforded an opportuuity of noting the worst features of such 
action. Every fact which seemed to bear upon the question was collected with diligence, and reported to the 
department. 

:M:r. J. ·w. Brown and Mr. A. l\f. Wetherill aided in this service. 

Tidal obsen•ations.-The permanent ,;elf-regiatering tide-gauge at Governor'<' island, New York harbor, 
has been kept in operation by Mr. R. 'l'. Bassett, who lias also continued to make observations on a box gauge 

for comparison at the dock of the Hamilton Avenue ferry, in Brooklyn. 

SECTION III. 

FROM CAPE HENLOPEN TO CAPE HENRY, INCLUDING THE COAST OF PART OF DELA\VARE, THE 
COAST OJ<' MARYLAND, AND PA.HT OF THE COAST OF VIRGINIA.. 

All the field-work in this section has been done, as in the preceding years of the war, with immediate 
reference to military or naval operations, or iu connexion with purposes of defence. A great amount of 
geographical data has thus been collected fr"m loc1tlitics intended to be embraced in the regular operations 
of the survey. The work done will be dcscr;bcd under the us1rnl heads. ~.\. synopsis showing the locality in 
which each of the parties has been employed will be found in Appendix No. 1. 

Latitude and lOT1.gitude ef points in We.~t Virginia.-To meet an application made at the approach of 
last winter by the chief engineer of the military depai·tment of 'Vest Yirginia, the late Lieutenant J. R. 
Meigs, United States corps of engineers, the telegraphic method of determining longitude was applied by 
Assistant G. W. Dean, in connexion with the ordinary method of observing for the latitude at eleven stations 
in the department. Mr. Dean made his party aITangements at Ulai·ksburg early in December, and then took 
charge of the operations requisite at W a;iLington city, the purpose being to use the military telegraph lines, 
and to refer all the determinations to the station in that city. Sub-AssiRtaut A. T. Mosmau and Mr S. H. 
Lyman were detailed with a sidereal chronometer and the eight-inch Gambey vertical circle No. 57 to observe 
at tl1e western stations. Observations were begun on the 23d of December, and closed on the 24th of :llfarC'h. 

In determining longitude, Assistant Dean used at V\7 ashington a meau time chronometer, of which the 
corrections and rate wern obtained by comparison with the time of the Naval Ob;iervatory, by the kind per­
mission of its superintendent, Captain Gillis, United States navy. On nights favorable for observing, if the 
line was at the same time available, the mean time chronometer was t.aken to the 'Var Department, and 
signals were exchanged with the observer in West Virginia, the time of each being noted on the chronometers 
at both ends of the line. M1·. Dean was aided in these opPrations by Mr. P. H. Donegan. Seven signals 
thus made during a single minute at Washington were considered a series of compai·ison~. S:gnals were 
then made from the western station, and again from Washington, alternating until eight or ten series were 
successfully exchanged on the same night by the "eye and ear method." From subsequent comparieon of 
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the time~ noterl hy the two chronometers, the longitude was deduced of the stations at 1\fartinsbnrg, Clarksburg, 
Cnmberlnml, Grafton, Cam1:ron, Wheeling, Parkersburg, Point Pleasant, South Point, (Ohio,) G:rnley Briilge, 
and Charleston. The exchange of time signals by telegraph was hindered at seveml of the stations, arnl 
prevented e1,tirely at Charleston l1y the movement,; of guerilla parties. Mr. Mosman determined the local 
time at the western stations by two hun<lre(T :m<l eighty obsmTations on twe11ty standard stars. 

At a11 the statio11s already named the latitude wa~ determined from one hundred and twenty-five obser­
vations on eleven stars. 'l'hcse determinations of geographical position, although not possessing the accuracy 
of tho"' mad!' i11 conuexion with the geodetic operations of the Coast Survey, supply a far closer approximation 
to tl1e true rp]ative positionR of the s:ation~ than was pre\'iously known, and greatly assi>ited in the adjust­
ment of the old county maps and recent military surveys, so as to form an improved map of the dPpartment. 

Lil·tltemmt l\Ieigs furnii;hed transportntion for the party and instruments. The opemtions were facilitated 
also by the obligi11g comteSJ of ll!aj•Jr Eckert, superintendent of the military telegrnph lines at vYashiugton. 

The records of these observations ha\'C been received at the office in duplicate as usual, and the reductions 
for latitude and longitwle havH been completed, and applied in eoJ"recting the map of the military department. 

A:;sistam Dean <luring the snmrner anil autumn was on duty with my ffold party in Section II. On 
closing the work in Yirginia, Sub-Assistimt llfo1>man was assigned to rluty in Section l. 

}llaguetic OVSl'rl'rltions.-vVhile he was engaged with :the party i11 the determination of geograpl1ical 
positions in \Vest Virginia, J\Ir. Lyma11 observed the approximate declination of the magnetic needle at the 
pri11ci11al stations, using the declinometer D. 22. The instrument was generally adjusted in the open air, 
and tbc direction of the suspended magnet was noted at intervals of a few minutes during an hour or morn . 

.From the unurnal severity of the winter, and the ex1JOsure to which the party was necessarily subjected 
in pasl"ing from station to station, and in night observations, the heitlth of l'tlr. Lymau became so seriously 
impain'il a8 to inducP his resignation. 

Topngrapliy qf tlie enriron.v rif Balti1!'ore, Maryland.-Thc plane-table smvey of the ground commanded 
l1y the defences erected last year in the vicinity of Baltimore was co11tinued during the winter by two parties. 
Sub-AssiBtant C. T. Iar<lella succeeded Sub-Assistant Donn in November, and Assistant C. l\L Bache was 
assigued early in .I anuary. Both pa1·tiet1 have continued the detailed survey under the direction of Colonel 
\Y. F. ltaynold~ ancl other officers who successively filled the position of chief engineer of the midclle depart­
ment. }fr. Iardella executed the topogmphy eastward of J ones's falls from the city to Cross Keys village, 
and thence in a circuit towarcls the Baltimore and Philadelphia railroad. The circuit westward of J ones's 
falls was surveyed by Assistant Bache as far as the Franklin turnpike, where he joined with the plane-table 
work done la.st year by Sub-Assistant Donn in the western approach to the city. 

Sub-Assistant lardella is still engaged in the fiel.J.. During part of the season he was aided by Mr. H. 
\V. Bache. Tl1c occupation of Mr. Donn in the present senson will be stated elsewhere in this section, and 
nuder the head of Section YIU. Assistant Bache continued the survey near Baltimore until September, and 
w11~ then assigned to duty in Section IL In the early part of the season he was aided by Mr. Charles S. Hein. 
The following am the ~tatisLics of the survey of the environs of Baltimore : 

Roads surveyed. _ , .. _. __ .. _ .. ___ . ___ . __ ... , _ . , .. _____ . _ ..... _ . __ - . 96! miles. 
Streams surveyed. ____ .. ___ . _ , . _ .. _ .. _ .... _ , - _ .. _____ . ___ . - .. _ . - - . . 77Ji 

Area of topography, (square miles) ..... - . _ ...... - ..• - - - _ - - - .. - - . - .. - . . 20! 
Sub-Assistant Donn being incidentally in Baltimore during the rebel raid in the early part of Jnly, promptly 

reported to the military authorities for such service, if needed, as he had rendered last year at the time of the 
iuvasion of Maryland by the rebel forces under General Lee. 

Topography near TVasltington, D. G.-Sub-Assistant Charles Ferguson was employed between the 10th 
of December, 1863, and the 20th of l\Iarch following, in extending tl1e topographical survey along the north­
east line of the District of ClJlumhia. This work was done at the request of the engineer of defences. It 
adds a breadth of about three mileH ti) the District map along that boundary. About half of the additional 
area l1ad been prcvi01rnly roappetl. The Upper Marlboro' and Long Old Fields roads appear on th<• sheet of 
Mr. Ferguson, and the creeks known as Cabin Branch and Heaver Dam branch of the Pot~mac, and the 
Hnuthwcst lJranch of the Patuxcnt. 

The statistics of the work are ns followi; : 
!fonds ~urvcycd _ ..... - - . - ... - .. - .. - .. , ... - . - ... - - - . - . - - - . - .. - - .. - - . 32 miles. 
Cretck8 surveyed . - ........ - .. - - ...... - .. - - .. - ... - - - - . - .. - .. - - . - - .. - 25 " 
A1·ea, (square miles) .. - - _ - - .. - ..•. - . - ..•.. - . - - • - - - - - - .. - . - ...•.. - . . . • 15 

l\lr. F(·rgui;on was employed <luring the summer in Section I. 



 

THE UNITED STATES COAST SURVEY. 23 

Topogrnphy ef Arlington: Heights, Yirginin.-Ry request of thf' QunrtC>rma8ter Genm·al in June, a 
minute plane-tablce E<nrvcy hm• been made of the Arlington estate, compri~ing two lrnutlreil and fifty acre:", 
with reference to the use of the ground as a national cemetery. Contour lines wen· trnceJ on the map 
corresponding to successive elevations of five feet. The lines run with the luvd for t11is purpni'e mak.1' an 
aggregate uf twenty-eig·ht milec;, and determine thP height of the ground at three thou~aw1 pninrs. 

This survey wal:' made by Mr. E. He1·gesheimer, assisted by Mr. ll. E. Mc~fath, with a working- party 

detailed from the 169th regiment of Ohio militia. 'l'he map was drnwn at !he office on the ck"in·rl scale by 
Mr. Hergesheimer, and photographed copies of it have been furnished to General Meigs. lllr. Md.lath had 
been pr1wiously on duty in Section VI. The remaining part of the summer and autumn was occupied in 
Section I. 

Reconnaissam:e duty in tlie James ricer campaign, Vtrginia.-Aftcr leaving Section YIII, As8istirnt ]'. 
C. !<'. West njoi1!l'd the command of l\lajor General W. F. Smith at Yorktrl\Yn in l\Iarch, and rt'mairwl1 with 
the staff, in which service he ranked a~ captain. until the 14th of .Tune. I-fo accompanied General Ur:ckman 
on a rcconnais~ance towanlH Pmt Walthall, which ended in a bri~k engagement. ::\ l'Xt day Captain "'est 
was sent with a small detachment, but fulliug in witl1 the resen·e of LlH' rebel army rPtnrm·d ro camp. 
During the battle at Swift creek he was on duty with the staff of Genera] )Iartindulc. Dci'irks the dntie8 of 
reconnaissance he was actively engaged in the battle at Kingsland'~ creek, aud iu all the :ictions prior to it, 
in the vicinity of Bermuda Hundred. 

When Mnjor General Smith moved his command to the head of York river, Captain 'Ye~t was ~ent with 
twenty men up tl1e soutli bank of tlw Pamnnky. and opened commuuicati01rn with tlH~ army of Lit'11t!'rnm1 
General Grant, then on ite march southward. Ile took part in both of the battl1es at Cold H:lrhor, a11<l 
remained on the sta,ff of General Smith until the command was again transferred to the banks of the James 
river. 

Assist.ant ""•~st has now se1-ved three years with the army, and being active in the front, he has partici-
1mted in more thau twenty battles. The a.pproad1 of summer bringing the return of ~ymptoms which had 
before pro&trated liim by severe illness, Mr. West returned north and passed tlie remaiudcr of the scaHou in 
topographical duty, which has been mentioned under the head of Section I. ~fojor General Smith has borne 
ample testimo11y as to his gallantry in action, aud in regard to his usefulness in the command in surveying 
and engineer duty. 

,C:,urrcys at Bermuda Hundred, Virginia.-c\t the request of t.l1e chief Pugiueer of the military dPpart­
ment of' Virginia and North Carolina, Sub-Assistant J. \Y. lJonn was assigned to duty in April. He accom­
panied the army of 1.Iajor General Butler in the movement ou Bermuda Hundred, and made 8pecirtl "urveys 
at J<'Ol't Powhatan, Wilson's Wharf, and Deep Bottom. Very importaut additions were rnadt• to our military 
map of sonthem1tern Virginia from the mate1·ial which he collecterl and forwar11c>d to the office. ::\Ir. Donu 
coutin11ed in service under the orders of Brig<1<lier Gcneml "'eitzel rrntil t.lte 10th of September. Ile wa~ ail1(•d 
in topographical duty during July and August by Mr. IL L. ,\laril1(1in . 

.. ':'ere-ice witl1 military .fo1Tes in l':irgi11ia.-At tl1t• end of October, lSG:.l, Suh-A~8i~tant Cfovelan<l ltock­
well reported to ::\Iajor General Foster at Fortress J\Ionroe. Thi~ was ju~t. previous to the tr~nsfcr of that 
officer to Knoxville, Tennes~ee. ).fajor General Butler, on taking command at Fortret's "Mouroe, requested 
the services of l'llr. Rockwell for the survey of a depot for prisoners at Sewall's Point, and that linty was 
completed without delay. Mr. Rockwell then Btarted for the west, aud leaving Cincinnnti at the close of 
November, reported as soon as possible at Knoxville. His service in that vicinity will be rcfened to under 
the head of Section VIII. 

Under orders from Major Genernl Franklin, Assistant .J. G. Oltmanm; joinecl the army in the Shenam1oal1 
valley on the 16th of September last, and reported for topographical service to Ilrevet ~lajor General Emory. 
In the battle of the 19th, at \Vinchester, he served on the staff, and in the same capacit3· in the battfo at 
J<'isher's Hill on the 2::.!d. The last-named position he mapped for the use of the commaudiug genernl. 

Mr. Oltmanns accompanied the army in the rnpid movPrnent up the Shenandoah valley to )[ount Craw­

ford, and assisted in i·epaii·ing bridges to further the advance. On the retw·n he pE·rformed reeounafosance 
duty, and after the memorable battles at Cedar Creek aucl 1llidulet.ow11, in both of which he was actively 
engaged, made a detailed 11ketcb of the country from Middletown to Strasburg, to show the movements of the 
19th army coq1s and the approaches to the rebel positions. He is now at work on a survt'Y of the encamped 

ground of the army on Opequan creek. 
'l'he neJd. service of Assistant Oltmanns preceding the duty here alluded to will be mentioned nmler the 

head of Section VIII. 
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JYlilitary map ef West Virginia.-At the request of the chief engineer of the military department of 
We~t Virginia, the late Lieutenant Meigs, I detuilecl Jl.lr. A. Lindenkohl from the office early in October, 
1863, to assist in compiling the data which hart been collected at Clarksburg, from the army surveys and by 
expeditions of the cavalry force". Other material procured from the records of surveys at Annapolis and 
Baltimore, and from the Engineer Bureau, was made auxiliary to the preparation of a military mnp of the 
department. 1\h. LinrlPnhkohl a;i;iisted al~o in the cou~trnrtion of a large map of the environs of Cumber­
land, and computed the latit.ncle of a number of pl:ices in the State from sextant observations by Lieutenant 
Meigs. He was employed in "\Yest Virginia until the 16th of E'ebrnary, aud then returueJ to duty in the 
Drawing Divbion of the office. 

Hydrograpliic survey ef Trent's Rmcli (James river, Virginia.)-This was the first service rendered 
by Sub-Assistant J. S. Bradford after joining the staff·of Admiral Lee, in June. 'l'he soundings, about two 
thousand in number, were completed on the 14th of the month, and embraced the bar and the entire expan­
i;1ion of the river on the south side of Farrar island. The battery at Howlett's being evacuated by the 
enemy on the morning of tlie 14th, .l\l r. Bradford took advantage of their abecncc and sounded the upper 
part of the reach as far as the upper wharf, from which he had been several times fired upon previously. 
This service proved to be timely, as the rebel forces reoccupied the battery in t11e eveni11g, a few hours after 
l\lr. Bradford hnd examined the ground, with the intention of making a close survey of the site. Soon after, 
the use of obstructions in Ti·ent's reach having been decided upon, Mr. Bradford was called on to determine 
the line which they were to occupy. When the work thus marked out was completed the entire line was 
designated on his cha1·t, ::ind copies of the sheet were furnished for tl1e use of tlie squadron. The party was 
repentedly fired on from the battery at Howlett's while engaged in locating the line. 

Suh-Assistant Bradford remttincd on duty with the fla.g-ship in James ri;·cr until the third of July. 
The remainder of the month, excepting a few days, was passed at Hampton Roads in preparing charts for the 
use of the blockading fleet off "\Vilmington, and for the Navy Department. During this time l\fr. Bradford 
visited Trent's reach twice under the orders of the admiral, on duty connected with the line of obstructions. 
His subsequent service with the Korth Atlantic blockading squanron will be stated u~ider the head of 
Section IV. 

Tidal obscn·ations.-Thc tidal obscTvations at Old ]>oint Comfort, Virginia, Wt're continued in cl1arge 
of l\Ir. l\L C. King until March lRt, when lie rPsignerl. Tlw 8tat.ion w:u1 tlwn iutrnst.ed to Ordnance Sergeant 
C. Kelly., United States army, who has continued the obBervations to this time successfully. 

SECTION IV. 

FROM CAPE HENRY TO CAPE FEAR, INCIX'DIKG THE COAST OF PART OF VIRGINIA AND OF PART 01'' 
NORTH CAROLINA. 

'l'he operations to be described under this head were carried on by parties assigned to work under the 
orders of Admiral S. l'. Lee when in command of the North Atlantic blockading squadron. One of the 
parties remained during the entire year on duty with the squadron, and is now engaged under the orders of 
Admiral Porter. An abstract of the parties and operations is given in Appendix No. 1. It will be seen that 
the results obtai11ed fall in with the regular working of the survey. 

Survey ef Roanoke ri·ver, North Carolina.-This survey, as well as others to be noticed presently, was 
made at the special request of the flag officer of the North Atlantic blockading squadron, Admiral S. P. Lee. 
It includes the river and its shores to Ryan's 'l'horoughfare, above Plymouth, North Carolina, and below to 
its mouth in Albemarle sound. 

Sub-Assistant R. E. Halter reported on the flag-ship at Hampton Ronds on the 12th of November, 1863. 
Under directions then received he applied to the senior naval officer at Newbern, and was assigned to quarters 
on the gunboat Seymour. On tlie 23cl a base liue was measured above Plymouth, and triangulation made 
in connexion with it. The work was then pushed 011, subjPct only to interruptions causen by frequent 
attacks from small parties of the rebel forces. M.r. Halter completed the triangulation and the topography by 

the end of January. 
'l'he Roanoke river below Ryan's Thoroughfare was eounded by Sub-Assi<ltant J. S. Bradford and his 

aids, 1\leesrs. H. M. De "\Vees and H. L. li1ariudin. Batchelor's bay was included, and the water p!l.llsages 
known as Middle and Eastmost rivers. This work was done with a boat from the steamer Seymour, and 
under many disadvantages, tl1e vessel being often needed for picket duty and for delivering despatches. Mr. 
Bradford completed soundings in this vicinity on the 10th of February. 'l'he statistics are thus stated in his 

report: 
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Miles run in sounding. . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 195 
Angles 1neasured. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . f'::1!1 

Number of soundings ................................................ 1:>,4.'51 

Topog:-aplly of Roanoke is1an1, Nortl; Caroli1ia.-'I'he survey of Hoanoke island was in progre2s in the 
spring of 18Gl, and would have been completed before the ensuing summer, but the instruments there in uf'e 
were seizcil and kept by persons acting nuder the State authorities. of North Carolina, as mentioned in my 
report of that year. 

While engaged in the vicinity this season Sub-Assistant Halter found means to complete the topography 
of the south end of the island. 'I'he work is in detail, and, like all the field-work of the present sea~on in this 
section, is conform<tble in character to the regular operations of the survey of the coast. 

Sur1Jey ef Oroatan sound, Nortli Carolina.-Sub-Assistant Halter took up this work on the 20th of 
February, but its progress was much hindered by bad weather. Field-work, includiug the triangulation and 
Rlrnre-line survey, was fiually dosec1 on the 26th of May. In the interval, tllf' steamer Seymour waH frp­
q1wntly on navnl duty, and part of the time was employed to watch the rel1d movementH in Roanoke river. 
On ~uch occasions Sub-Assi,;tant Halt.Pr continued on i.ervice with the VPssel. While in tlw vicinity Mr. 
Halter took the opportunity to visit the site of the primary base lirn~ on Rodie's island. 'l'l1e marks at the 
ends of the line were found readily, as were also several of the adjacent stations used in the main triangulation 
of the coast of North Carolina. The following summary comprises the statistics of .field-work on Roanoke, 
river and Croatan sound: 

Signals erected .........•. __ ....• _ .......... - .. - . . . . . . . . . . . . . . . . . . . . . . . 73 
Stations occupied....................................... . . . . . . . . . . . . . . . . 48 
Angles measured.. . . . . . . . . . . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l 7G 

Number of observations .....•..... _ ......•...... - - . . . . . . . . . . . . . . . . . . . . . . . 373 
Shore-line surveyed, (miles) ......•.............. _. . . . . . . . . . . . . . . . . . . . . . . . 51 

During the summer and autumn Sub-Assistant Halter was ou duty with the party of the snperintcml.cnt 
in Sect.ion IL 

Admiral Lee has expresiwd in written communications a high sense of the value of the services rendered 
by the partie8 attached to his squadron. By direction of the flag-officer the ob11tmctions placed by tllf' 
enemy iu Oroatan sound at the outset of the war were examined in February by Sub-Assistant l3raJfonl. 
At several intervals, permitted liy the exigencies of the naval service in the 8ncceeding mont11~ cloRing with 
May, the l1ydrography of the sound was developed and its channel marked by buoys from Roanoke m:u-8hes 
to Croatan light, the soundings being ex.tended as far up as Pork Point. This was a work of much nece~~ity, 
vessels of the squadron having frequently grounded in going through the sound. Both lines of obstruetions 
put down by the enemy have been carefully marked on the chart. 'The statistics of the work are as follows: 

Miles run in ,;ounding............ . . . . . . . . • • • • . . . . . . . . . . . • . . . . . . . . . . . . 208 
Angles .....•..•....•.•..........•.••.•..........• , . . . . . . . . . . . . . . . . 1, 486 
Number of soundings............. • • . • . • . . . . • • . . . . . . . . . . . . . . . . . . • . . . 23, G64 

The difficulties that multiplied in the way by the frequent withdrawal of the steamer for aaval service 
were in part relieved by the interest taken iu the work by }fr. Newton Eggle.ston, acting second assistant 
engineer of the Seymour, and by Mr. George Doten, purser's steward. Both served as recorders in the 
hydrographic party whenever their regular duties would permit. 

After leaving this section, Sub-Assistant Bradford continued on active duty in Section III on the flag­
sbip of Admiral Lee, but returned in September with a vessel specially assigned for use in }lrosecuting 
hydrography. His subsequent work will be mentioned presently~. The vessels detailed to attack the rebd 
ram Albemarle were piloted thrnugh Croatan sound by the hydrographic party in the Seymour. 

Triangulation ef Nt:uae river, ]forth Carolina.-A party organized under the charge of Assistant G. A. 
Fairfield for continuing the preliminary survey of the Neuse river was at New Bern on the 4th of December 
last, fully prepared for resuming work. At that time a large band of guerillas was making incm~ions along 
the lower part of the river, renderiug it unsafe to use the schooner James Hall, which was to serve for 
transportation. The convoy of a gunboat was promptly tendered by the senior naval officer, Commander 
Davenport, but the early opening of the military campaign by the rebel forces in the vicinity of New Bern 
made it frequently necessary to withdraw the protecting vessel for naval service. After repeated attempts 
the work was resumed on the 25th of February, when hostile movements iu the waters of North Carolina 
called for full activity in the naval squadron and for vigilance in those having the care of transport and 
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other ves8els. 1~ ndPr tbese circumstanccR AssiRtant Fairfield worked several days at a new station in the 
1riangulation of the Neuse river, and then a~sistec1 with his vessel in meeting a call made by AdmiraI·Lee for 
a rcsurv0y of Hatteras inlet. He was aided in this section by Mr. Horace Anderson. 'l'hc party and vessel 
were emp1oyPd during the summer in Section I. 

rl.1Jdrograpl111 ef }l.'puse rircr. 1Vortll Carolina.-This work was commenced on the 1st of January by the 
party of Acting ,\s8btant AlPxmuler Strausz, and armngemrmts were made at the Rame time for running tlie 
sl1ore line of the river below New Bern. Good rirugre~s Juring the montl1 liad extended the soundings as far 
down as the lower blockade. l'\ew Bern was attacked by the enemy on the 1st of Fe1ruary. The work was 
at once discontinued. ::\Ir. Strnusz, with his aids, l\Iessrs. H. G. Ogden and Gershom Bra<lford, tendered 
tl1emselves for naval duty on board of tlie gunboat Commodore Hull, as aids to perform watch duty, and 
tl1e offer was accepted. :Mr. Strausz, knowing the channel, set three buoys for leauiug up or down the river, 
an<l piloteu one of the army transports by tlie nearest route of communication between Fort Anderson and 
Fort Clrnse. At tl1e request of Genernl Peck he also made a reconnaissance of Batchelor's creek with armed 
boats <ldail~d for tbat service by Commander Davenport. Defensive operations in the vicinity of Kew Bern 
occupied the party until the 1st of :March. 

Resurn•y rif Ilattcras inlet, Nortli Carolina.-This work was done at the request of Admiral Lee. No 
other vessel being then available, 1\fr. Strausz used the surveying schooner James Hall, belonging to the 
1iarty of A~"i8tant Fairfield. The month of l\Iarch was occupied in running soundings to determine the 
l1ydrogrn1il1ic clianges and in tracing tl1e shore-lines of the inlet. Buoys were then set to mark the new 
channel-three in the swash and a fin;t-claEs can-buoy in Pamplico Rmmd. The swash buoys being carried 
away Ly hea\-y gale~ in April, were replaced after a careful re-examination of the channel. 

Of the clrnuges observed at Hatteras .l\lr. 8trausz remarks: "The channel now used over the swash is 
entirely differc11t from that shown on the chart of 1861. The new one has opened since December, 1863. 
The depth of water over the new swash at mean low tide is a little over seven feet-the mean rise and fall 
beiug one foot aud two-tentlu;." 

The followiIJg is a summary of statistics tnken from the reports of Mr. Strausz: 

:Miles ruu iu sounding... . . . • . . . . . • . . . . • . . . . • . . . . . . . . • • . . . . . . . . . . . . . . . . 91 
Angles. . . . . . . . . . . . • . . . . • • . . . . . • . . • . . . . . . . . . . . . . . . . • . • . . . • • . . . . . . . . . 808 
K umber of soundiugs. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . . . • . . . . . • . . . . 6, 040 
Tidal stations occ111iied .. - .. _ . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . . . . . . . . 3 
Shore-line traced, (milet<) ..... _ .........................•..... __ . . . . . . . 40 

1\Ir. Strausz remained in service in the waters of North Carolina until the end of May, and was subse­
quently em11Ioyed in Sections I and II. Mr. Ogden, of his party, has since been on duty in Section II, and 
}lr. Bradford in Section V. 

Hatteras inlet was 1·e-examined in the latter part of September by Acting Assistant Edward Cordell. 
'l'be cbauges then observed required a removal of the buoys. The channel to the westward of the Middle 
Grouud was fouu<l to be filled up, and tlie west breakera extended across it nearly to the buoy which marks 
die em;tcrn extremity of the Middle Ground. The main channel had deepened to eighteen feet at low water, 
(spring tide,) with line;; of continuous breakers on either side of it. '.rhe changes reported by Mr. Cordell 
were illustrated by a sketch of soundings. 'l'hese appear in the new edition of the preliminary chart of 
Hatteras inlet which was issued from the office in Qctober. 

Resurvey ef Beaefort Harbor entrance, North Carolina.-For this service Acting Assistant Edward 
Cordell reported to Admiral Lee at Fortress Monroe on the 25th of March, and was as;;igneu to duty unde1· 
the immediate orders of Captain Dove at Beaufort, North Carolina, on the 30th. A small vessel belonging 
to the blockading squadron being assigned for the use of the hydrographic party, Mr. Cordell at once com­
menced a resurvey of the bar and of the channel leading into the harbor. "The principal changes in the 
channel occur at black buoy No. 3. In 1862 it was placed in twenty feet of water to mark the point of the 
southwest breakers. Since then the breakers have extended westward about a hundred yards beyond the 
first position of the buoy, and but eight feet of water was found at its position. It was 1·emoved into sixteen 
feet water." Other changes of depth arc stated in Mr. Cordell's report. (Appendix No. 6.) 

Messrs. A. M. 1Vetheril1, Jas. W. Brown, and Franklin Platt aided in this resurvey. The work was 
completed on the 2d of May, and a new edition of the chart furnished from the office, with revised sailing 
directions for t11e use of the blockading squadron. 

The statistics of the resurvey at Beaufort entrance are as follows: 
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Miles run in soundi11g_ - .. - - - - - - - - - - ... - . - .... - - - - _. - .. - ..•...... ___ .. 137 

Angles observed. - - - . - - ... - .. - . - .. - . - - ...•... - . - . - .. - ........... _... 2, 037 

Number of .;;oundings ........ -··-·--·--·--·---·····---··--··-·······- ll,\1.5!) 
The buoys were re-set so as to mark the line of best water as developed by tlie rcsurv<'y. 
In the latter part of December the channel into Beaufort had been examined by Acting A~~istant Alex­

ander Strausz. A report on its course, direction, and depth of water was, at the same time, forwarded to the 
flag-officer, with tracings from the chart then made. 

Hydrograp}1.y qf Core sound, },"ortlt Carolina.-In connexion with the work mentioned under the last 
head, Mr. Cordell during the summer eounded out the channel which kads from JJoguf' sound through the 
straits into Core sound, and extended the inside hydrogrnplty as far as Hiubor i~land, including alrn the waters 
of Beaufort harbor, North Carolina. 'l'his survey shows that the channel of Core sonnd gives only fiye feet 
at the shoal places. The channel was marked by the party with three iron can buoys and one hnndrcd and 
thirty-five stakes. The particulars developed by the soundings are stated in the Appenclix, (~o. 7.) 

J\Iessrs. Wetherill and l'latt served in the party as aids. 
In addition to hydrogrnphic service, l\Ir. Cordell, throughout the entire season, performed the duties of 

acting light-house inspector, and reported regularly to the chairman of the board. 
'l'he results of the work in Core sound, which was complet.ed by the 9th of Septembt~r. are shown on 

Sketch No. 24. 
IIydrograpl11c reconnaissance ef the Cape Lool.:out shoals, .\"ortl1. Carolina.-The Cape Lookout shoal~ 

were examined in August last by Lieutenant Commander T. S. }>helps, United States navy, Assi5tant Coast 
Survey. Sketch No. 25 shows the results of this reconnaissance. 'I'hrec shoals, probably parts of tl1e same 
ridge. were found, one extending S. by E. i E. from the south point of the constant breaker, three miles to 
seaward, or ten and a half miles from the light-house. The bottom here is quite uneven, the depth on the 
shoal lumps varying from about nine feet to eighteen feet. About a mile and a half to the southwarJ and 
eastward the soundings gave five and a half fathoms, and further still in the same direction, or SE. by S. ~ S., 
thirteen and a half miles from the light-house, five and a quarter fathome were found. The examination 
developed no indication of shoal ground at present outside of the last-named limit. 

The report made by Lieutenant Commander Phelps is given in the Appendix, (No. 5.) 
'l'he statistics arc thus reported : 

Angles determined .......•.....•. - ...... - _ ... - - •..•....... __ ... __ . . • . • 45 
J'ifiles run in sounding._ ..•.•.. _ ........ _ ••....•.••..•...•.. __ ... __ . . . . lGG 
Number of soundings .......••.. __ .........••.. _ .•.•......... _ . . . . . . . . . l, GG.S 

The steamer Corwin and party of Lieutenant Commander Phelps were subsequently employed in the 
vicinity of Po1·tland entrance, as was stated under the head of Section I. 

Ilydrograplty ef Bogue sou7td, Jt."orth Caro/eina.-This work was commenced in August., under the orders 
of Admiral Lee, by Sub-Assistant Bradford, who had served on hi~ i;taff duriug the summer. The ;;teamer 
Nansemond, then awaiting the completion of a new boiler, was assigned for temporary service in the hydro­
graphy, but her draught made it impracticable to take that vessel higher up than Carolina city. Good progress 
was made, however, with the prospect of early completion, but not before the steamer was called to Baltimore 
to receive the boiler. By direction of the Admiral, Mr. Bradford went in the vel!sel to expedite the repairs of 
the steamer Seymour, which had been in general use for hydrographic purposes iu this section. l\Ir. H. :\L 
De \Vees joined the party as aid at Hampton Roads, and accompanied }fr. Bradford to Beaufort, North 
Carolina, where he arrived on the 27th of September. The succeeding fortnight was employed in preparing 
charts for the use of the naval forces in the projected attack on Wilmington. In addition to the Coast Survey 
data these contain all the information gained by reconnaissance in reference to the number and strength of 
the enemy's works, and views of the coast, and of the defences taken from different points of obscrvittion. 
The new charts were delivered to Admiral Lee just previous to the transfer of the command of the North 
Atlantic squadron to Admiral Porter. At the request of the last-named officer Sub-Assistant Bradford joined 
his flag-ship, and is now on duty with the squadron. He reports the following statistics of the partial survey 
of Bogue sound, which work he expects to complete hereafter; 

Angles 1neasured _ .... _ .••.. _ ....• _ .... ___ ...••....•....•.••••• - .. - . . 918 

Number of soundings ••. _ .... _ ..•....••.••..•..•...••.••.•.•...... - . · - 10, 049 
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SEC'.rION V. 

FHOM CAPE I·~F.AR TO ST. ~L\RY'S RTYER, IKCLVDING PART OF THE COAST 01" KOl~TH CAHOLJNA 
ANIJ TUE COAST or SOUTH CAHOLINA AND GEOIWIA. 

The parties on the coast of South Carolina and Georgia, wl1ile prosecuting the regular work of the f'Urvey, 
wl1en practicable, also rendered incidental service in piloting vessels of the South Atlantic blockading squadron. 
Bet<ides the surveys made at tl1e request of Admiral Dahlgren, the parties were kept in reailine~s for rccm1-
nais~ancc;; in co-operation with the forces of Major General Foster. A summary given in Appendix No. 1 
ehows the number of parties and the localities of work. In this chapter the operations will be, as usual, 
reforrPd to under separate heads. 

Rrw11n·r·11 r!f' Charlrs/()n bar, 8011111. Carnlina.-Assistant W. S. Edwards reached Port Royal with the 
scliooner ~· on thP 7th of Octol>cr, 1863, and, under the orders of Admiral Dal1lgren, a few days aft(!r 
comrncucc<l the r('survey of the bar at Cbadeston entrance. His soundings were made chiefly in what is 
known aB the "Pumpkin Hill channel." 'I'be results gave a depth of twelve and a half feet at mean low 
water, the course in heing due west, (magnetic.) Buoys were set at once by the light-house inspC'etor con­
fornrnble tu the sotmuing~. Mr. Edwards replaced the outer swash channel buoy to guide thP- hluekading 
vessels, and also determined the positions of some of the buoys and obst.ructions in Charleston inner liarbor. 
His party was employed until the 1st of February, when Assistant C. 0. Boutelle took charge of the work, 
Assi>tant Edwards being then under orders for service on the western coast. He was aided at Charleston 
bar by .Messr~. }'. H. Dietz and L. A. Sengteller. 

The at'cpmintance of Mr. Eilwan]B with localities in the vicinity of Charleston was made available in 
Ycrifying accounts brought by deserters from the rebel lines. 

As<Jistant Boutelle, on aniving at the bar, made a careful study of the results given by the iiound­
ing>', and prepared sailing directions to meet the changes. He also reset the buoys to the best advantage. 
Rernarkabl<, changes wen' noticed at the bar. .A shoal exists now where the hulks were sunk in 1861, and on 
either ~ide of it a clmnnel witl1 eleven feet, the depth of that in which the ob~trnctions were placed. The 
Lawford chnunel has closed entirely, and in lieu of it there is shoal ground liaving only four feet of water. 

fihorr-1ine surrc.11 o/' .Morris and Folly i81ands, Soutli Carolina.-Sub-Assistant \'\T. H. Dennis, with his 
party, iu the schooner Caswell, reached Port Royal on the 20th of February. Preparations were then on foot 
for an expedition from Jackso.nville, :Florida. Mr. Dennis had taken up plane-table work at Port Hoyal, and 
was about a week ;;o engaged, when request was made by Major General Gillmore that he should assist with 
the command of General Seymour in Florida. The Caswell sailed on the 28th. Mention will be made 
prc,;ently of the occnpation of the party in 1 he lower section of the coast. Mr. Dennis returned to Port Royal 
on the :!:-lrl of .May, and made for Admiral Dahlgren a survey of the shore-line of Morris and Folly islands, 
and of the inland passage between Light-house inlet and :Folly river. 'l'be positions of batteries were also 
iletcrrnincd aml marked on maps. 

The statistics of these surveys are thus given iu the field report: 
Shore-line surveyed. __ .......... __ .................. _ ..... __ ... _ .. . l 7Jt miles .. 
Creeks .........•... _ ..... __ ..... _ .... _ ................. _. . . . __ . 12 " 
J\[arsh line ......... _ ..... __ ... - ..... - - ....... - .......... - - ...... . 5Jt 
Area surveyed, (square miles) ........... _ ........ _ ........ __ ........ 2 

:Major General Foster ordered all conveniences needtd by the party, and was furnished with copies of 
the mapi<. 

TozJogral'li.11 '!f Bay Point and Land's End, (Port Royal, Soutli Carolina.)-While at Port Royal, in 
tlie lntt<'r 11m·t of l\Iay. l\lr. Dennis made a sm·vey, on a large scale, of Bay Point and Land's End, embracing 
the details within an area of about two square mileR. Seven miles of shore-line were traced and marked. 

Thill 1rnrvey was made at the request of Admiral Dahlgren. The work had been commenced by Mr. '\V. 
"'\V. Harding, of the party of Assistant Boutelle, just previous to the arrival of Mr. Dennis . 

.llydro::raphy of Light-hoa.r;c inlet and Folly river, South Carolina.-Sub-Assistant F. P. Webber took· 
charge of the schooner Bailey after the dep!!rture of Assistant Edwards, and, under the direction of Assbtant 
BoutellP, sounded out Light-house inlet from the bar inwards as far as the obstructions. He also completed 
the souuiling of Folly river, joining his work with that done in 1862. 

A chart containing the results of these surveys has been issued from the office. The soundings were 
com1ileted in :March. 
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Sub-Assistant "\Vebber continued in service at Port Royal until June, and then took up duty in Section I. 
Mr. J. A. Guldin aided him in duty on the coast of South Carolina. 

St•ri•icc at Port Ro.1Jal, SoutJ, Carolina.-Assistant Boutelle placed the buoys 1wPded in Port Royal 
harbo1., and persoually supervised the raising of the back beacon on Hilton Head. The cuttin~ needed for 
bri11giug the beacons into view was ma•·ked out by his party. 

On the 19th of Aiarch the £teamer Yixen went up Beaufort river, and, tnking the inland passage, con­
ducted the gunboat Hale through into St. Helena sound. In llny the party set two first-class buoys on the 
bar at Port Royal to replace those wliich had been carried away by Rtorms. 

Mr. Boutelle subsequently accompanied tl1e uaval expedition up the Soutli E<liRt.o rinr, the design of 
which was to co-operate with a movement of the land forces. 

A revised edition of the cl1art of Beaufort river, South Carolina, accornpan:es thif' report aF Sketch Ko 26. 

Hydrograplty ef tlte approacltes to TVassaw 80und, Georgia.-'I'he part of this work n:maininf'. to be 
done outside of the entrance was taken up by the party of Assistant Boutelle in September, and cornpletPd in 
Novembe1. The hydrography now includes the northea~tern approach to the bar, am1 in that dirPction the 
sounding,; made piu-tly with the steamer \~and partly with the steamer ;i&are conneckd \\ ith the tmrn·y 
of Savannah river entrnIJce. DuriDg the temporary absence of l\fr. Boutelle from the !lPctiun tht- work waH 

couductell by Acting Master Platt, the executive officer of the steamer Dibb. In preliminary form th1· re>ults 
are shown on ::-ketch Ko. 27. 

Tidal ohseri·ations.--jl self-registeriug tide-gauge was set up at the wharf at Bay Point, Port Royal 
sound, by A!lsistant lloutelle, and observations were begun August 22. The position beiug, however, too 
much exposed, lhe record was frequently interrupted, and the gauge will be removed to a more sheltered 
ocality. 

'I'he observations made last year at the light-ship on ~Iartin's Industry shoal witl1 the pressure tide-gauge 
have been compared in the office with tho;<e made simultaneously on shore. The comparison was quite fayor­
nble. 'l'wenty-eight l1igh waters and twPnty-nine low water!' were observed at both 11laces, and gave a 
probable error of twelve miuutcs in the times and 0.2 foot in the heights for t11e difference of a ~ingfo obi;crva­
tion from the mean. 

SECTION VI. 

FROM ST. MARY'S RIVER TO ST. JOSEPH'S BAY, IXCLl-DING THE EASTERN A"!'\D PAHT OF THE 
WEST.EHN COAST OF l'LOHIDA, WITH THE FLORIDA REEFS A.i'ID KEYS. 

The work of the season in this section was coufiued to the upper part of the eastern coast of Flmida, and 
principally to the St. John's river. As in many other instanceE, the topogrnpl1y and l1ydrogra11hy executed, 
thougl1 availinf.!,' as work done in the regular progress of the s1uvey, wa8 of l'pecial interest at a juncturP in 
military and naval operations. Appendix No. 1 coutains a summa1y of the work, which will be now referred 
to in more detail. 

Topography near Jaelsonr·ille, Florida.-Sub A8si8tant Dennis n•ported to Brigadier General Seymour, 
at ,JacJi,sonville, early in March, and on the invit.ation of that officer joined his staff and went with tl1e expe­
dition to Pilatka. '!'here he surveyed all the ground held by the government forces, and assisted in layiug 
out the line of defences. 'l'he aid of the party, Mr. S. P. Holt, in the schooner Caswell, had been meanwhile 
employed in extending the survey about Jackso11villc. Mr. Dennis rejoined the0 party on the 23d of l\Iarch, 
and continued plane-table work until the 23d of ].foy, when the area deemed important for defensive purpoees 
had been mapped. In connexion with this duty he made, at the request of General Binwy, a reconuaiesance 
of the roads leading from Jacksonville to St. Augustine, to Picolata, and to Mayport l\Iills. After being 
relieved from service in the St. J olm's river, the Caswell returned to Port Hoyal. as already stated. 

Assistant Boutelle was farnished by this party with the results of a shore-line smvey of the mouth of 
the St. J ohu's river. While engaged in the reconnaissance refened to, Sub-Asei8tant DenniR traced one 
hundred and seventeen miles of road. The statistics of the detailed smvcys arc as follows : 

Shore-line ...• _ •. _ ...••••.............•.•••••... _ •.. - ..•.•.. - . . . . . 7 k mile8. 
Roads. _ . _ .. _ ••..••..••.•...•..••..•..............• _ ...•..... - . . 44:\-
Creekil .......•. _ .•....••••..••.....• - .••.••.. · •. - ..••....... - . • . • 9 

Marsh-line ... _ ..••.•••...•...•..••..• _ ..•..•• - ...... - •. - .•..... · . 13~ 

.Area surveyed, (square miles) . _ .....•... - .. - - - . - •. - .....•.. · · · · · • · · - 9;f 
The field sheets of this work have been inked, and are now at the office. Mr. Dennis returned with his 
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party to New York on the 30th of June, and then took up plane-table duty in Section I, as mentioned under 
tltat hPad. His ser\'ices in Florida liuve been fully acknowledged in a communication from General Seymour. 
JI.fr. Dennis, while mapping ground beyond the picket-lines at Pilatka, twice barely escaped capture. His 
ves8el, the schooner Cnswell, wns in tow bdtincl the United States steamer Hnrriet A. \Yeed, when that 
vessel was totally destroye<l by the explmion of a rebel torpedo ou the 9th of May, in St. John's river. 

Scn·ice witft tltc direct tax commission in Florida.-The request made at the close of last season by the 
cliairman, that the serYices of a topogrnpher should be continued during the stay of the commissioners in 
Floricla, was met by the a8sigumcmt of J\lr. R. E. J\Ic:lfath in Mnrch. l:nder instructions given by the chair­
man at }<'errnmdina, J\Ir. l\Icl\lath proceeded to St. Augustine, aud there constructed a map of Nnssau county, 
s110wing tlw laud sections, their numbers, rnbdiYisions, contents, and other particulars, as developed hy the 
towmhip p1 at~ of the rllited State8 laud surveys. Ile also made a tracing from tlie map of Duval county, 
containing roads and other fratnre8 ndditional to those in existence when the map was constructed. 'l'hrough 
Sub-Assistant Dennis tliis tracing was transmitted to Brigadier Gcnernl GDl'don, that officer being then in 
command of the military forces at Jacksonville. 

Before Tdurning from this section, ~lr. J\1cMath compiled and sent to the office a sheet showing on a 
reclucecl scale the fonr counties adjacent tn tl1e lnwer part of the St. .Tohn'1< rivnr. This witl1 other material 
was used for the issue of nn improved map of the northern part of F'lorida, from the office iu .J uue. 

The occupation of J\lr. l\le}lath during 8ummer and autumn has been referred to under the heads of 

Section I and Sect ion II I. 
H.7Jdrography qf tl1e St. Jolm's river, Florida.-The sui·veying steamer Vixen, with the party of Assistant 

Boutelle, accompanied the naval and military expedition tliat went up the St. John's river in }'ebruary. 
Acting )1a8ter Platt buoyed out a new cluumel for entering, which had opened to the pouthward of the old 
channel. 1\Ir. Boutelle had previously marked tl1e bar. He subsequently adjusted signal fanterns, rn that 
ve~sels might cro~s nt the night tides. )fr. Platt took in the 8teamer J\fahaska, and was followed hy ]\fr. 
Harding with the Dai Ching. The party then went to the assistance of the Ben Deford, army steamer, that 
vessel having grounded, nnd piloted her into the channel. Ou the way up to Jacksonville the cliannel was 
mnrked l1y the pn.rty in tl1e Yixen, nnd signals were at the same time erected for a new hydrographic survey, 
to extend, if practicable, from the rmr to a point five mile~ above the town. 'l'l1is rc!'urvey was specially 
requested by Admiral Dahlgren, a8, owing to natuml changes, vessels belonging to the naval and transport 
service had much difficulty in getting up to Jacksonville after cro8sing the bar. ~While sounding, Assistant 

Boutelle went to the assistance of the Pawnee, and the service of his party in getting her afloat wns duly 
acknowledged by Captain Balch. The hydrography was pushed at intervals under many disadvantages, and 
wa.s finally concluded in 1\lay at 1\layport .l\lills. 

:\Ir. Boutelle gave personal attention to the placing of beacon-lights at the mouth of the St John's river, 
ancl for that and other ~ervice was in communication with the officers of the Light-house Board. 

)lessrs. 'IV. 1Y. Barcling, A. R. }'anutluroy, L. L. Nicholson, nnd C. I'. Dillaway served as aids in the 

hydrographic party. 
The Vixen waR brought down the St . .John's river soon after the disaster wltich met the army boat H_ A. 

1Veed. Acting ]\Jaster Platt, of the party of Assistant Boutelle, noticing slight ripples 011 the water, and 
8UP!•o~ing them to be caused by torpedoes, was ~ent to examine the place. He succeeded in bringiug up one 
of six, and it was clcliverecl to Admiral Dalilgren. The pooitions of the others we1·e pointed out to the picket­
boats, nncl notified aleo to Captain Balch, of the l'awn1.:e. 

Magnfli(: obsarations at K{ey JVest.-These liave been continued throughout the year in charge of Mr. 
Siunuel 1V alkcr. 'l'he original photographic traces of the three instruments and their hourly measures are 
preserved in the arcl1ives for future discussion. 'l'he i:;crics of ohservat.ions now extends over a period of four 
years and a half. It is designe~ to include, in all, one-half of the eleven-year period in the secular variation. 

SECTIONS VII, VIII, IX. 

fl~mr ST- .JOSEPH'S RAY, FLORIDA, \YESTWAHD 'l'O 'l'IIE mo GHANDE, INCLeDING PART OP THE 
\U:STERN COAST OF FLORIDA, AND THE COAST OF ALABAMA, MISSISSII'Pl, LOUISIANA, AND 
TEXAS. 

Including some reconnaissance duly on the coast of Texas, all the work to be described under this head 
was in counexion with military or naval operations. Two parties were engaged for the army of the Ohio; 
four for the army of the Cumberland; two for the .Mississippi squadron and army of the 'l'ennessee, and two 
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served with the army of the Gulf. Appendix No. I shows in tabular form the character of the service in each 
locality. 'l'he work of each party will be now described. 

Topograpl1ical sun:ey ef the i:icinity ef Knoxvdlc, Tennessce.-::llajor General Foster haYing l'equ<:'sted 
the detail of two officers of the Coast Survey for Sel'vice with hi~ command in r;:ast TcnneB;ee, Sub-A~sistant 
Rockwell and )fr. R. H. Talcott were directed to report at Cincinnati in the latter part of Kovembcr. 186~. 
After a toilsome journey by way of the Cumberland Gap, the party !'Cached Knoxville with their in~tru­
ments un tlH· 11th of DeeembPr. "X<:'xt day, uruler t.l1e irmrwiliate on1Prs of Captain 0. ;.r. Poe, then chief 
fmgineer in the department of tlte Ohio, a plane-table survey was b0gnn of all the grounds of approach 
towards Knoxville. A base line of about fifteen hundred meb'es was measm·ed, and signals were <'et up anll 
determined in position by means of the plane table. The area to be included lay on 1-0th sidee of the Holston 
river. ~t:r. Uockwell took the north !'icle, and his survey was made to incluclc the city of Knoxville and the 
heavy fortifications, with the contour of the ground which they commanded. ~Ir. Tale.ott surv<'yed the 
southern approaches, which are more hilly, and quite thickly wooded. One peculiarity of the n·g-ion nuder 
notice is the numerous "sink holes" through which the smaller streams disappear suddenl,y, to ti.Jc surp1·ise 
of the topographer. 

The map of the survey around KnoxvillP comprises about thirteen square miles. The part a~signed to 
Mr. 'l'alcott being complete in the mid<lle of February, he was detached by General Foste1·, and after turning 
in his plane-table sheet at tlie office he retired from the service, with the cordial e~tecm that hall liec11 wo1~ 
by 11i~ abilitieR and genial di~pnsition. Suu-AssiBtant Rockwell rPmained i11 the ll<'partment of the Ohio u11til 
relieved from duty by )fajor Ge11cral Schofield on the 2d of ,June. 

Several copies of the map of the vicinity of Knoxville w!'re made by )fr. Rockwell, and furnished to 
commanders of different branches of the military service at that post. 

Topograpltical surl'ey ef Strawberry Plaing, Tennessce.-Snb·A~sistant. Rockwell was emplnye<l in April 
and ::\lay with a plane-table survey of Strawben-y Plains. When the field-work was complete, the 01·igiual 
sheet was inked and sent to the office of the adjutant general, at Knoxville. 

Topograpli,y ef tlte vic·inity '!f lv-11slu-i/l.,, Tenncssec.-"\Vhen the headq11arters of the military division 
of the :Yiississippi were removed to Nashville, Sub-,\s><istants F. \V. Dorr and .J. "-·Donn were <lirecteil to 
make a topogmphical survey of its vicinity. Before taking up this work, )lr. Dorm, under the- orders of 
Major General Smith, examined the various branches that fall into the Cumberland river from the rnuth 
between Nashville and the South l<'ork. This was for the purpose of finding a nearer mute than the oue 
which had been used for supplying the army at Knoxville. A <letailed l'(•port of the reconnai:<Rmwe waH 
addressed to General Smith. At his return Sub-Assistant Donn took up the survey on the uortb side of 
Nashville, :Mr. Dorr at the same time being <'ngaged in mapping the southern approaches and the envirous of 
the chy, which sen·icc he commenced on the 3d of February. He was joined by }lr. Donn on the 22d, and 
working jointly the ;;ur.,·ey was conclutled by the 18th of 1Iareh. 

Sub.Assistant Dorr was during the summer engaged in topograpliical duty in Section I, and 1[r. Donn 
in connexion with the military forces near Petersburg, Ya., as stated under the head of Section 111. 

The following are statistics of the survey at Nashville: 

Roa<ls traced .• - .••....•.....•....•.....•.... - •..........•..... - . -
Creeks .....•.......•.. _ .. - ........ - .......................•..... 

92:! miles. 

50& " 
River shore-line- _____ . _ - ______ . _ .. - _ - - - - - - - - - - - - - ~ - - - - . - .. - - .. - .. - .. . 20 '! 
Area surveyed, (square miles) ..•.•.•..•.•.•.•...•........ _....... . . . 23 

Topograpl1y ef Clrnttanooga, Tennessec.-Previous to the forward movement of thP army from its Laee 
at Chattanooga, the ground occupied by the defences and the count.ry adjacent were surveyed and carefully 
mapped by Sub-Assistant Dol'l'; Sub-Assistant Donn at the same time made a topographical survey nf' 
1vfoccasin Point and of Raccoon mountain, the valley to the eastward of it, and the Lookout mountain and 
valley. This work was completed at the end of Decembe1·, and was undertaken at the re(piest of the chief 
engineer of tlrn army of the Cumberland, Genernl ,:Y. F. Smith. Assistant I'. C . .F. \Yest, on reportiug to the 
chief engineer, was attached to his staff, and enterecl on the di~eha1·g.:> of unties with which he had become 
familiar in previous campaigns with the same commander. Ile took part in the movc•ment at llrown'8 feny, 
examined the banks of the Tennessee river lower down, aud by way of Kl'lly's .Fl'rr,r gap extended his 
reconnaissance through the mountains to White~ide. The ground between the :K ortb Chickamauga and 
Brown's ferry was also examined, the object ueing to find routes for concealing from the enemy the intl!ndcd 
movement of troops and the use of pontoons. Captain West was present in the battles before Ch.attanooga 
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in November, and acted on the staff of General Smith in the pursuit of the enemy to Ringgold. His subse­
quent connexion with the same command has been referred to under the head of Section lII. 

The plaue-table sheets of the survey made by I\Iessrs. Dorr and Donn comprise th€ following statistics : 

Roads surveyecl - . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 169z miles. 
Creeks ........... _ . - ........ _ ......... _ .. _ . . . . . . . . . . . . . . . . . . . . 10 3f 

Area of topography, (square miles) ...... - .......... - . , . . . . . . . . • . . . . '14z 

About twenty-seven miles of the course of the Tennessee river are included on the two sheets. 'l'he 
survey was commenced in the latter part of October, and was completed in the middle of January. All the 
ground passed over by the two topographers is marked by contour lines on the map, indicating successive 
efovations of twenty feet. 

Suh-A~siHtant Fendall also reported at Chattanooga in Octobel'. B1~i11g then under order" for duty with 
the :M:issfasippi s11uadron, his st:Ly was limited to the tiine suffici1mt to reconnoitre the country for a toad acros;; 
Raccoon mountain, from Kt>lly's ferry to ~Whiteside. After performing this service he proceeded to Vicks­

burg. 
The journey of the partief' asRigned to ilervice at Chattanooga was attended with unusual difficulties, 

ai·ising in part from the sca1·city of forage for the animab nsed in transportation, and partly from the almost 
impassable conclition of the road3 between Stevenson nnd the ground occupied by tl1e army. 

SuTl'cy rif Cllickamauga battlc-grmmd, Georgiu.-Sub-Assi;,;tant C. II.:Buyd was detailed for field service 
in Decemht•1" to meet an application from General W. L. };Jliott., chief of cavalry in the army of tl1e Cumber­
land. On reaching Chattanooga he reported to l\Iajor General Thomas, imd was at ouce attached to the 
staff. In arldition to tl1e duties assigned at headquarters, Captain Iloyd at the end of January commenced a 
triangulation of tlw conn try south of Chattanooga, to iuclude the battle-ground of Chickamauga. .A base was 
measured, and points were determinecl iu t.be usual way by the theodolite at seventeen stations. A topo­
graphical survey being ordered by )lajor General Smith, chief engineer, that duty was taken up without 
delay. Mr. Boyd's plaue-table sheet includes about fifty square miles, and takes in all the ground occupied 

by the contending forces at the battle of Chickamauga. On another topographical sheet he tracecl the defen­
sive lines and works around Chattanoogri, and drew range-marks for the chief of artillery. 

These ;mrveys and duties in the line of 111ilitary service occupied the time of Captain Boyd until the end 
of ,July. He then reported to the office in 'V ashington, and there deposited the notes of his field-work and 
the plane-t.abfo sheets referred to. 

Sernice with the 11fississipp£ squadron.-rI'he party of Assistant F. H. Gerdes has now completed three 
successive terms of service under the orders of Admiral Porter. 'l'hat of the present season includes several 
im1wrtant surveys on the Mississippi, on the Ohio, and on Red river, wl1ich will be l1est de11cribed under 

separate hloads. 
After conferring personally with the flag-officer, in October, 1863, and leaving Sub-Assistant Clarence 

Fendall in the sectiou, Mr. GeL·des returned to New York. Ile joined the squadron at Mound City at the end 
of January following, with two aids, Messrs. T. C. Bowie and J.B. Adamson. Sub-Assistant F. F. Nes was 
assigned to sen ice with this party, but was compelled to return by serious illness contracted at Cairo. 

Before taking up duty for the squadron, Mr. }'endall met the call of the chief engineer of the m·my at 
Chattanooga for topographical service, and reported to the admiral on the 14th of November. 

Of the surveys made during the season terminating on the 1st of July, those on the .Mississippi will be 

first mentioned. 
Reconnaissance between Rodney and Palmyra bend.-The result of this reconnaissance is a map showing 

on a large scale aLout fifty milce of the cour8e of the Mississippi, its ma.in channels, shoals, bars, the single 
plantations on its bauks, the distinction of woods and cultivated grounds, towns, bills, swamps, the landings, 
roads leading into the interior east and west, the usual crossing-places, and many other features. In this work 
the party of Allsi~tant Gi~rdes wa~ occupied fonr weeks during April and May. 'l'he map has been inked, and 
is now at the office in Washington. An engraved reduction of it is given with this report. (Sketches Nos. 
29 aucl 30.) 

Topographical and kydrographic surney at Grand Gu,if, Mississippi.-For this survey l\fr. Gerdes bad 
the use of the armed steamer Curlew, and force sufficient to resist the attacks of guerilla parties that would 
otherwise have rendered i.t impracticable. The topographical sheet shows the rebel and national lines of for­
tification, the peaks and spurs of hills which mark the banks of the Mississippi at Grand Gulf, and all the 
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natuml and llrtificial features in the vicinity of th0 town. The entire henr1 of the rivPr waP carefully pom1rlr'rl 
and permanent bencl1-mark~ were ePtabli.;hcd for future rcfrrenc0. All the rnunding~ ittken Wt'l'l' rr·ducr>d to 
an approximate medium Btage of the river, m abont thirt<~en foet abovf' th(' levPI of ordinary lo"· watf·r. Thi~ 

1mrvey was commeucerl on the 15th of l\Iarch, ancl completed <m the 16th of April. 'I'lw party w1iil•~' at work 
wa~ freqner;tly fired 011 by guerilla~. 

Sun·e!J at rir:ksbu1:g. lliissixsippi.-Heforc the close of the precei!ing 8Pll~on Sub-A~~i;.;tant }'<•nda:1 harl 
nearly completed his survey of the approache~ to Vick"lmrg. The ~upplementary work, tlw11 pre1·(•ntecl liy 
illneee, was reP1imed in November, 1863. At the request of Ailmiral Porter a picket guard ancl transportation 
were furnished by General McPherson, and with these facilities the Rnrvey wa& finiohecl on the 4th of 
December. .More partfrulnr reference was macle to thiB work in my rf'port of last year. The map i11clude,; 
not only the river defences, but also the relir!l line~ of fortification against General Grant's approach, ancl the 
topographical features of the country included within them. 

Topography and 1i ydrogra~l1y at Cairo and l\Iou11d Cit_11. 111inois.-This 8Urvey was commenced by 
Mr. Feudal!, in Decc:mber. with a pmty in the small gunl1oat Alexandra. After the arrival of A~si~ta,nt 
Gerdc8, in January, a triangubtion was laid ont to include the entire course of the Ohi() riYer from ]\found 
City to Cairo, and point" were occupied on the Kentucky shore; lrnt severnl surn•ys being orrlcrecl ~0011 after, 
the work was ~u~pcnded until tl1l' 29th of J\fay. :\fr. Feudall had then Teturnerl from thl' RPrl ri\'C·r, ancl :\h· 
Gercles had cornpletl'cl wnrk on the l\Iis~issippi. "\Vith th<> entire force of his party the surv<'y of the Ohio was 
push eel to complPtion before the end of .T uue. The em;1ll ste;1mer 'l'Pnsas was u,;C'd in makiu~ the eouucliugs. 
The map was constructed without delay, and a copy of i! was fumislwd to Admiral Porter. It embraces 
(see sketch No. 31) all the topngraphical clctailR of about seven miles of both shores of the Ohio and the river 
hydrogrnphy. Assif.tant Ger1lt·s made alrn, at the request of tlw admiral, a 1-'pecial survey of the nantl rlPpot, 

and ,,ubsequently a cliart of the harbor and river fn.ut at l\rouJl{l City, am1 lll"e~entecl the re~ults in the form 
of maps on a large scale. 

Topograyliical ,yun·pys on fled rirer, Louisiana.-Quarters being pro1-iueil for him on the flag-ship 
13lack Hawk, of the Missi~sippi squai!ron, Snb-Assi,;tant Feurlall we11t on board on the :-!0th of' February, aml 
accompanied the expediti m up the !led river. By direction of Admiral Porter he made a sm·vey of Semmes· 
port, ou tlie Atd"1fabya, arnl suli~<'quently of tlie vieinity of Fort UcRuss:;-. Hy the 4th of April he harl 
:fiuished au extensive topographical &m"1cey of the country around Alexandria, La., iuclurliug the conr:,;e of the 
Red river from tl1e town as for up as the falls. LatPr he compiled for the use of tho S(JUaclrnn skC'tcl1es of the 
rnute from Alexandria to Grand Ecorr., taking the requisite obBcL-"ations from 11 light-<lraught. steamer. The 
VC8sel was several times attaeked by the enPmy, and received numerous shots in her hull anrl nppl'r works. 

Mr. Fe11dal1 was again at the mouth of Hell river on the 1st of ).fay, and returned with tl1t' flag-sl1ip to 
Mound City. He reported at the office on the 29th of ,June. 

Copies of all the surveys macle by tl1P party, working either jointly or separatf'ly, were fnmi8li!'d to 
Admiral Porter. The personal ri~k i11,· irred in prosecuting the work was comidcrnblc. "'hi[(• returning 
from Grand Gulf the vessel of Assj~tai;: Gen1es had to engn.ge a rebel battery of twelve gun8 at a point near 
Gaines's Landing, on the Arkan,a8 shore of the 1\[isf'i~><ippi. Tl1e vesHcl was ~truck nine tirnrs l:y solid shot 
01' she11, anrl several rifle balls passed through her cabin. 

Ou taking leave of the squadron Assistant Gerdes anll Sub-Assistant Fendllll rrc1;ive1l "Titten trstimo­
nials from the flag-officer expresAing his !"atisfo<>tion, and uq;ing the return of the p:uty in the fall for com­
pleting the rf'c-onnai~sance of the Missis~ippi, on the plan adopted by l\Ir. Gerdes, lietween Ilo<111c}' anrl 
Yiek~burg-. The utility of this sci-vie<', so long as guard VP~:'<'l" an· 1wedt•.1 on 1 ha!. rin•1-, iH nlnciou.~. 1t. will 
be resumed hy the party when pr0parntious now under way an• complcterL 

Sun·ey.'i in Louisiana and T.:.;:1u.-At the date of my la;;t. mmual report A~~ist.nnt J. G. Oltmam1~ w11" 

attached to th1.: staff of l\lajm- General Franklin, and was 1n·oceeding wit.Ii thP l!lth army corp~ in tlH· Ht·d 
river campaign. Before leaving New Iberia he made a military map of itr approachef' to ~how nbo tlw 
pot'itions of the different corps. divisi011R, picket lines, &c. A sm"Yey of the samt: charnctfl· was nrndc at 
l'rnnklin in tl1e latter part of December, and in the following month recrmnai~~anct>~ to CcJtt' Blanche bay 
O\ er a district with which the previous operations of l\Ir. Oltmanns ou Co~:'t Sm·y1•y duty had nrnrlt· 11im 
familiar. He accompanied the army to Alexandria in March, anr1, with an pscort, :ulnwc .. d hc·yrrncl that post 
and founcl the picket liues of the enemy. At Natchitoche,;, where the army l1nlted. he mad,, n prC'liminary 
i<Urvpy of the a11proaches, and of the ground occnpie<l. Mr. Oltmann,; served as 11ide-dt·-carnp in the encounter 
with the enemy at Sabine Croi;s Roads, in which the bridle was cul. away from his hand hy a shell; and in 

5cs 
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the h:itrl(' at T'lf':i~:mt Hill, which checked the rebel advance. He made a survey of tlw intrenched ground 
<it Grnlll1 Ecore, at tl1c junction of Red Tiver and Old river, and connected it with t11e SlllTCT of Xatehitoches· 
Ou tl1'" 1·<:turn of the army to .Alexandria he was actively engaged in staff duty, and in making q nick recon­
rn1iernnces for verbal report. He accompanied the staff of .l'llajor General Franklin to N cw York in July, 
the wound received hy that officer at Sabine Crossroads havillg compelled him to leave the dq>artment. 
A~sistant OltrnannH was in continuous service with the army in Loui;:iana during twPnty-one months. He 
returnet1 to t11e office in August last, and in September joined the army in the Shenandoa11 valley, in Virginia. 

Sub-Assiftm1t Charles Hosmer reported to .l'llajor General Banks at Xew Orleans on the 22d uf Oc:to­
ber, li'lG3. Hr: was present for duty at Brazos Santiago in November, but was recalled to attenJ the army 
<letnelmwnt at Aransas l'a~s, where he determined the changes which had occnrrml on that liar, and located 
and markl·cl on a map thP 11osition of tlie rebel defences. At Pass Cavallo the same kind of service was 
renden·d. Ifr trac<·d alw the chauges in shore-line at the eastern cnJ uf' l\IatagunLt islancl, mapped the 
l'elican icdmHh, a11tl buoyed out the cliaunel into l\IcHenry bayou. At die request of Brigadier Go1l'ral 
Gnt>'('l" lUr. Hosmer joi1ll'd hiB staff at Frnnklin, La., early in J anum·y, after recovering from illncBs contrncted 
in duty on the co::u•t of Texas. In the course of the next two months a sm·vey was made of the vicinity and 
dt:f'eueL·s of ~laclisonville, in tlw erection of whiC'h Mr. Hosmer assisted. As in all similar cases, the map of 
thi;; survey was sent to tl1e chief engineer, Major D. O. Houston. M:r. Ho~mer then njoined tlie sta:lf, 
attended Ucncral Urovcr on a vi8it to Thibodeaux, and accompanied him to .Alexandria in the movement 
which wa;; made up the Reel river. On the return of the army, a topographical sketch of the vicini~y of .l'llor­
gm1za was made for Hrigaclier General Emory. Similar duty was performe\l at Fort Adams, :Miss., Mr. 
llrnm11•r havillg an·ompanied thl' army divi:<ion to that post in June. Returning to ?llorg:wza in the latter 
part of tl1c rno11tl1, lie proceeded to New 01·leans with Gtneral Grover, aucl, on his arrival, was relieved from 
Ken-ice in the departmeut of the Gui[ 

Sub-As~i;;taut Hosmer, after reporting at the office, joined the party of Assistant Harrison, as stated 
under the head of Section I. He bas fnrnished to the office copies of all the surveys which he made for 
militmy use in Loui::1iana and Texas. 

SECTION X. 

FRO:\! tiA~ DIEGO OH THE SOCTHERN non,DARY ON TIIE PACIFIC TO THE FORTY-SECOND PAR­
ALLEL, INCLl~DJNG THE COAST OF CALffOHNIA. 

The work on the western coast will be described in the reverse geographical order, or from south to nortl1, 
contrary to the order obs(•rved in tl1c preceaing part of this report. Appendix No I shows the arrangement 
of tlw 1iaities, the persons employed, and their sites of work. The different surveys will here be referred to 

in detail. 
Coast triangulation north '!f JYlontrrev nay, California.-The party of Asi'istant W. E. Greenwell took 

tl1e field uu tl1e 1st of April at Monterey bay. After conmcting the pt imary triangulation with I'oint Pinos 
and Santa Cruz Elations, tl1e coast triangulation was continued northward and westward to stations above 
Point Ailo Nnevo. The points used by the topographical parties in trucing the coast line iu former years 
wen~ included as farm; practicable in this triangulation. Field-work was continued until the middle of October. 

Sub-AH~istant .Juliui' Kincheloe was attached to the party, and effectively co-operated in its duties. 
The following is a summary of the statistics : 

Siguals erected .....•..................... _ . . . . . . . . . . . . . . . . . . . . . • . . . . . 28 

8tation~ occupiPd .............•.....• _ ..••.....•.•.•....... _ . . . . . . . . . . 2G 
Obj('cts observed on ......•.... _ .•....••............. __ ..... _ .... __ ... . 31 
Number of observations ______ .... _ .... __ . __ . _____ ...... _ .......... _.... 3, 668 

The anglc8 were measured with thl, thi>odolite No. 44. 
Tria11gulation westward ef Santa Barbara, California.-The party of Assistant Greenwell were still in 

the field when my last annual report was closed. About eight miles of the coast triangulation, westward of 
Sauta Barbara, was added to the work previously reported, before the return of the schooner Humboldt to 

Sau Francisco. 
The following are the statistics : 

Signall' erected ..... - - - - ..••... - - ••... - - - - .• - - . - - - .•.•..... - • - - .. - • . . . . . 10 

Statiou~ occupied •.... - - ......... - - - .. - - - - - - - .. - - . - - - - - - . - - - - - .. - - - - - - . • 10 
Angles measured ...•.• - ... - - - .. - • - • · - - - - - .. - - . - - - - . - - - - .. - · - - .. - - •• - - . . 31 
Number of observations ..........•.•..• - - - . - - .. - - - .. - . - .. - - • - - - .. - - • . . . • • 908 
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Sub-Assistant Kincheloe assisted in this work. Ten volumes, containing th<' original r<-con1~ of thf' 
triangulation about Santa Barbara, have been received from Assistant Grecmnll dnriug tlw prof'(•nt Fearnn. 

Trirrngu1ation r!f' Suisun iay, California.-The triangulation of Snisun buy was commenced on the <!<;;th 

of July by A~,>iRt:mt .T. S. Lawson, with a party, in the brig Fauntleroy. 
Almo~t the entire shore-line of the bay is bordered by marsh, off which arc extensive flat~ of Yery pnft 

mud. By taking advantagf: of Ligl1 water the reconnaisrnnce was snccc~sfully made, and point~ were deter­
mined for the use of the hydro.graphic party. l\lr. Lawson erected ten signalt', and by the l~t of Septernlier 
had occupied two stations with the theodolite, and measured twenty-two anglP~ by nine hundrerl am1 fifty-two 
observations. The triangnLition is yet in progre8s. A stretch of about nine mile8 will be included in tlw 
triangulation work of the 1nesent sca~on. 

:Mr. C. B. Boute1le aid!'d in the party of Assistant Lawson until the 1st of May, and was then tran~forred 
to the hydrogmphic party of Assistant Edwards. 

ll.1Jdrograplt.1f qf Ha{f 111oon bay, Calfurnia.-This work was commenced by the party of Assi.~tant A· 
F. Hodgel'B on tlu: 11th of September, 1863, and was comple1cd on the 2;)(1 of the following mouth. 

To the rnuthwnnl of the ordinary course to the anchorage under Point :\Iiramm1te;< ::\[r. U0dgcrs devel­
oped a dangerous ledge of rocks extending about half a mile in a direction parallel to thP co fist, and nc>arly 
two miles off shore. The reef has an average depth of tlll'ee and a half fatlwrns, hut i~ much br .. ken, aud is 
marked at its rnnthern end by a rock with only four feet of wat('r. 

Of Half l\Ioon liay a;. a harbor AssiRtant R, 1dge1·s reports as follows: "The a11cl1orag(• i:o uol much to lw 
rPcommcndcd except as an altcrnati\T, althongh the approaclH'S to it ar(' plaiu, and the watci· l1<:tween the 
reef and the beach bold, ancl l'hoaling gradually on either hand, so n.c; to make it easy by tlll' U~<' of tlie lefld 
to reach tl1e ancl10rage witl10ut ri~k. There is no shelter except from northwe"t winds, and with thcsP n licavy 
sen i·olls over the reef and reacl1es the anclwrage." * * * "Tlw holding gr"uuc1 is bar1, being 
apparently of sauo stone formation without deposit, or, if flny, so slight as to be nsclr;~s in holding au anchor." 

For de1ermining the i1ositions of 1:1iguals to be used in the hydrogrnphic work ~Ir. Rodger;; made a Rnp­
plementary triaugnlafr.,n. His party erected nine signals. .From the stations marked by them thirty-four 
angles were measured by six hundred and ninety obsc»rvations. The statistics of the hyclrography which iR 
compriRed on thre<> sheets are thus reported : 

Miles run in sounding _______ • __ • _. __ • _. - ••• _ .•. _ .. - - .... __ ... - - - - . . . 428 
A nglcB measured ____ ... ___ . _ ••• __ . _ . _ ••••.• __ - - ___ .•• _ . ___ •. - - - - - . _ ~. 000 

Number of observations. - - . - - - __ • _ .•.• - •••••• - - - .•. - - .. - - . - - .. - - - - . - . 15, 327 
Area 8onud<>d, (square miles) . - - • - - - - . - - •. - - - - - - - . - - - - . - - - - - - ... - - - . - . 5-!'f 

AsBistant Rodgers highly commends the services rendered by his aid, ?\Ir. Alex. Chase. 
'l'he original sheets of the hydrographic survey of Half l\Ioon bay were' inked in the course of the searnu, 

and arc now on file in tlm office. Assistant Rodgers remarks in closing l1is r('port: "Half :\loon bay is t11e 
shipping point for a large and fertile farming country, some five tl10usai1d tons of produce being freighted 
thence to Sau I<'ranciRco every season. An unbroken view of fields of wheat, oats, barley, and pota•oes, which 
an• the staples, and which grow with luxuriance, attests the fertility of the soil. It i:o eultivatcr1 to the very 
edge of the bluff::; which overhang the coast for a distance of twcut.y-five miles north aucl south of the anchorage." 

Resurvey near Marc island na1•y yard.-At the request of the commandant the channel of J\lare hland 
strait, oppo8ite to the navy yard, was resuryeyed in March by Assistant Rodgers, with a view to determine 
the extent of changes that might have occurred, and to facilitate the operation& necess:ll'y in dredging. In 
making the requisite soundingtl two hundred and fo1-ty-nine positions were determined, and nearly fin• thou~a1u1 
casts were made with the lead_ The hydrography included the entire breadth of the strait from the northwcBt 
end of the island down to the junction of Mare island and Karquines Btrnits. 

Assistllnt Lawson, being then in the vicinity of l\larc island, co-operated in this snrvey, as did also 

Assistant Edwan]s, who arrived in the i;;ection before the soundings were completed. 
Assistant Rodgers was called upon in November to make a hydrogmphic Burvcy around the ;;hip .Ar1nila, 

tha\ ves8el havin,,. sunk at San }'rancisco with a valuable freight. This was promptly douc, and the ret<ults, 
showing the best ~ode of proceeding in order to save the plates of the monitor Camanche, wer~· furni,;hed to 
the naval authorities. 

Hydrography.-On the 1st of March Assistant W. S. Edwards was assigned to duty on the western 
coast, with instructions to take charge of the schooner Marcy, and to succeed Assistant Rodgers in the direc­
tion of the hydrographic work. He proceeded at once to San Francisco, and prosecuted some supplemeutiiry 
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duty iu :\fare Island strait, in order to furnish reliable data for dredging operations contemplated at and near 
th(• wliarvb of th(" 11avv vard. Tracing" from the 811Pet of somH1iugs were furnished in ,J m1e to Commander 
Sdfridgt•, rnitr·iJ·Srnt(·~ navy, commandant of th•~ yard. 

Early in ,\ngn:.:t ":\Ir. Edward,: ,:pt up ~-ignah. ancl commfllCl'd tl1e hyrlrogmpl1y of Sui~m1 l1ay, following 
the preliminary Rl.11"\"ey which wa" hPgnn at. rJ1p ~ame tiurn by A~,:i~taut Law,:on. Sounding:.: were eo11tirnwd 
during a fortuigl11, but wen· suo;p('Jlded to meet the reque:;t of Colllmantlant Selfridge for inform:Hinn conci>rning 
the mud flat betWf'(~n San Pablo Point arnl l'inole Poiut, ia Sau Pnhlo bay, when' the 1~nited States ~tore:;liip 
1''ara1louee wa:; asbore. 'L'he flat was examined by At'Ei~tnnt Edward~, and a eom1mratin~ chmt ~l10wi11g hiB 
souu<liIJg~ and tl10se mark l1y Commander ,\klen iu 185-! wae funiished to the commandtu1t. 

On tl1e 4th of Sqiternher the party i11 the :Marcy took up the off-sl1ore bydrography betweeu Point Piedra 
and Point Ano X nevo, an<l at the date of the last report by At\si~tant Ed war<ls wa::l ,;till engaged in its 
prosecution. 

The l1ydrogrnphy of Suisun bay will lie resumed and completed if practical•le during the winter. 
1.lr. C. B. B JUtcJIC' joined the party as aid on the 1st of ~lay. 
l\ew edition~ of the i·cconrmi,;oancc charts of the weBtern coast arc giv('n with this report, (Sketches 

Kos. 32, 33, a1H1 3,1,) aud a general chart of thP coast between Point Pinos aud Bodega Head, as Sketch Ko. 35. 

'J'idal ohserrnlwns.-'l'lw self-registering tide-gauge~ at San Diego and San Francisco were kept at wmk 
successfully by .:\Ie~&rs. A. Ca~sidy and H. E. Uhrlandt, under the general supcrviBion of Captain G. H. 
Elliot, of the corps of engineers. 

)lr. Lhrlamlt bas also read off, as heretofore, all the records of the self-registering tide-gauges of the 
western coast. 

SECTIOK XI. 

FRO~I TUE PORTY-SECOXD Pirn,\LLEI, TO THE XOHTHWESTERX BOC:.\"l>ARY OF THE l'NITED STATES, 
IXCLCVIXH THE COAST OF THE STATE OF OlWGON AXD THE COAST OF 'YASlTT:\GTOl'\ TEI{­
HlTOHL 

The 1mrty usually assi;.;·m'd to duty in this section haYing completed the mrvr'y to be noticed under the 
following hPad, took up l'Prvice in Section X. Its laborB th1,re have been reforrerl to in tlie preceding chapter. 

Triallgulation and s!iore linP surrey ef I\.oos bay, Oregon.-'l'he rmrvpy of Koos bay was in progress 

when my report of last YL'ar was closed. In a(1Uition to the work then reported, AssiKtant J. S. Lawson 
occupied seYen stations, and meawred ninety-three angles by two thousand five hundred and twenty-six 
observationfl with the ten-inch Garnbey ~heoilolite No. :w. A 1irelimimu-y topographical Htuvey made at the 
same tim(' eornpri~es forty-one miles of shore-line, ancl nineteen miles of outline of marsh. 

The following i~ au extrnct from the concluding report of Assistant Lawson: 

"From Nortl1 Bend to the heaJ of Koos bay then: are but two narrow channels. The main om~ and 
the only one available for Yessel~ of any <lrnught is quite close to the western shore, and leads into the slough on 
whic11 the coal mines are situated. 'l'he other lies on the eastern side an<l is narrow. In some place;; it 
a11proaches near to th<: shore, and in others winds throngh the flats, which are bare at low water, and embrace 
nem-1y all of this piut of the bay. This channel is used only by boats. It leads directly into Koos river, 
which emptieB into tlte southeast end of the bay. Across the head of the bay there is a third channel con­
necting the two just described, but it is of no importance. Near the mouth of the river thei-e are seYeral snags 
that narr1iw the cliannd, imd give it an irregular course." 

"Along the line of low water in each of these channels small signals were placed from one hundred . to 
three hundred mctreR apart. Tl1e~c, in running the shore-line of tl1c bay, were determined in position Ly tlie 
plane table. The same wa,; don!' in otl1er parts of the bay where the Hats extended any considerable di~tauce 
from the shore, as off Pony Point." 

As:iistaut Lawson completed at Sau Fmncisco the office work 
Lay, and forwarded tLe sheet containing the shore-line survey. 

referred to. 

connectt.~d with the triangulation of Koos 
Hi8 subsequent work has already been 

Tidal ob.Yeri·ations.-The station at Astoria, Or!'gon, has remained 
the gPnPral supervisi1J11 of Captain G. II. Elliot, U11ited States eugineers. 
record kept by ~Ir. \Vilson deserves special mention. 

in charge of J\:lr. L. 1Vilson, nnder 
The very complete meteorological 
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CO_\ST ;'WRVEY OFFICE. 

'l'h<: office in "-a~hingt<m ha,; rf'm<lined under the ~upP1Tioion of J. E. II11!!ard, C·''J·• th<> as,oistant in 
chnrge. Prt!fi·ssor 1-' . .. 1. P. Barrwnl acH:d ac g\'.ueral a""i"tant until the l:'t of' .Jnllc, aud th<·11 acct'ptccl the 

presidency of Uolurnbi,t Coll<·g<:. .Full derail" :m· givceu iu the r<"["""' of th1· a8~i,taut in char,rc· (Ap1wnrlix: 
Nu.10) in n·g11rcl to occupatiou in each divioirm of the office. A :0l10rt t1li:-'tr:1ct of tl1<tt rc·poet. i:; hen: appe11d1·d. 

H.1Jdrograpl1ic divi.,ion.-Thc duties of thi,- ~ectiuu of the work, iududing th<, can· :rn<l out.tit of V•':'cds 

for the U:'C of iidd parties, haYe Leen clirecteu, as herr-toforc. by C<11llam C. I'. I'r;lli:rson. 'l'lie g.-rn·ral ,Icen­

pation consists of the verification of Ol'igiual hydrograp11ie ohcet;, the prqiaraiion of ,;ailing directiuu8, thf' 
revision of publi~hed charts when new m:tterial i~ rectcived, :md the ordinary l'OUtine i·eryuil'ed for kcr;ping 
hydrogrnphic publications up with tlie latest information. 

'l'wo uraugl1tsmen, 1lIN.~rs. Artl1ur JJalbat:lt and Louis Karcher, have beeu attached to this diYision, the 
la.st named until the end of 8eptember, when he retired from the office. 

Tidal dfrision.-In this ln,aueh of the office ticlal note,; arc adjustl'd for each of the bydrogrnphic elunt,; 
a11 they pass into the c11gra\'i11g di\'i,-iuu. A.1·sislant L. F. Pourtafrs, in chtnge of thtc tirlal diYi~ion, attend~ 
also to tlw arrangeml'uts uePdi'nl for keepi11g "l' 1Il'"'"'\·ati11us at tl1e 1wrrmrnPnt ti1lal fltatim10 rm the l'.oast. A 
report ou the n·em·th received during tbe year is given in Appendix :\11. 10. 

~Ir. P. II. Donegan war; ou duty in the divi~ion until th" bt nf April, whr,n 1H· wa~ n·pla.:ec1 liy Jo.fr. 
John Dou:nrs. The ordina1·y reduction8 and co11yi11g from the tidal regi~tern have Le<:u done Ly 1!1. Tlwnws 
and F. Il. Pl'nrl/cton. 

Cvm7,1,1i11g diri.•ion.-The repmt of Assistant C/uulcs A. Sclwtt, who retains the charge of this divioion, 
(1\ppendix .No. 10,) Elates th" occupatiou of each of the computers. Jllr. James ~llam re~igued hi.o place in 
the division on the ht of Augu>t. Jllr. R. S ... leery, formerly attached to the tid:tl didsion, has ~erved as 
computer during the year, a~ have al~o Assistant T. lY. lYerncr, JYJr. E .. Sully, aud Dr. Gott/,,./, Rumpf 
The cierical duties of the diYision have lleen performed by 1'Ur. E. Courtenay, and R. Frn·man ba~ made 
transc1·i pts of misce1\aneous co mt •utation~. 

'l'l1e report of Mr. Scott gives details in reganl to Sl'Veral interesting snl1j1·ets neferred to him in the 
course of tl1c year, and which were exclusive of tl1e direction nf work in tlHc computing di,·ision. 

Drlllriug dirisi11n.-1:11<ler thP <lirc«tion nf A.<,;,,111nt J.E. Ililgard thr, distribution of work in tl1i:s 

branch of tll\: offic(' has been mack by Illr. TV. T. Briglit. Of the draugh~tmc'n emplny<·d, .f1.,sista11t 111 .• T. 
Jllr·Cl1 ry, Jllr. E. I-1erg,.sl11,i111er, and J. Tl". Illacdl'l, (the last n:rnwd until Dt•cpm\wr, l~G:i,) were f'.ngng<ed in 
preparing photographed rNlnction~ for the map cngrayers, Jllr. L. D. TT'illiams in miscella1wous work until 
th<· cud of NoYemLer, 1863, v,-h1,n Ill' n·signed. 1llr. A. Lindc11koltl has been chidly employed in the com~ 
pilation of military map~. and 111r. I-I. Lirulo1kold iu making proj .. ctions when not Pngaged for tlu• litbograpl1ic 
division. lllr. F. Frri~/a.r has been cmp1oypd in or<linm·y reductions from pl.we-table slwt't", nm1 ,lfrssr·s. E. 
TVillenbuclier and lV. B. lHu'IIurtrie principally in plotting hyrlrngrapl1ic wmk. llfrs.•rs. Tl. H(/(w, lV. 
Paii:fax, J. H Logan, and D. EJ:.,,rl1 hun~ made the tracings called for during the yea1-, the last named until 
October, wlw11 lie wa,.; replaeed by lYir. Il. (',,stcr. 

'l'he detail8 of work done by ettch of the draughtsmen are stated in the Appendix No. 10. 
Engrai·ing divisirm.-Thc force in the engraving divi8ion has been directPd, as heretofore ,by ltlr. b'd1N1rd 

Wharton. The topogra1ihical engrnving ha~ been executed by JJil'asrs. A. Ro11,,, J. Entlirj/er, A. Sn1gtdlcr, 
TV Phillips, II. C. Ernns, 11. 8. Barnard, A. Ji'!. illaedd, R. P. Bartle, and TV. A. Tliompson.; .Messrs .. T. 
Knight, E. A. Jladel, and lV. JI. Davis have been employed in lettering, and J1lessrs. J. C. ]{1J:nrln1p. A.. 

Petersen, r'. lV. Ecrmrr, E. I£. Sipe, c;nd J, G. Tlwmpsr/fl in mi~cdla1H~OU8 'ngraYiugs. The U8C' of punches 
fo1· son11dit1gs iu lil'll of cut figurt:s ha~ been contima·d by lYir. A. Ruckle. Tin• clerical e(•n·kl' req11ired in 
the divi~ion was iicrf0rrnrd nt successive pC'riod& of the ye:1r by ~11r. G . .T. Pinrlwrrl, 11-Ir. Il. C. Saxtrlll, and 
i1lr. GnJrgt• C. ::,;clia1jfiY._ir. Appemlix No. JO contain& a &ynopsis of th<, work done liy <'lldt eng-r11ve1·. 

Plwtograph and eht:lro'ype dfrision.-.A ~umrnary of th1' work done in this part of t.hc oHicP i~ gin~u in 
tl1e report of Jiir. George Jllatltiot. (Appendix No. I 0.) In Eeveral inM;rnceH duri11g tb<· :war the facility 
afforded liy tlw photographic proccE's has availed fol' the speedy hisue of maps, whieh l'ould uot l1ave been 
otherwise iwodnccd in the time allotted for their issue. 

Lith1Jgrap!ting division.-U ntil June the operations in this section of tlw office were directed by 
Prefcssor F. A. P. Barnard, who also had charge of tbe map printing. The work in both branches ha>< 
since been under the supervision of ltlr. lV. JV. Cooper, whose report will be found appended to that of the 

assistant in charge of the office, in Appendix. No. 10. 
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Mr. C. G. Krebs has been employed during the year as lithographic engraver, and ~Iessn. Arcltibald, 
Brmrn and .Tamf'S Rultl a~ printers. The drawings rPquired in the division were made by ~/[r, A. Lin­
denlwld, a~si8ted by 11Ir. II. Lmdenkoltl. JJ[r. E. 11lolitor, temporarily attached to the drawil1g division, aided 
alt<o i11 lithoirrapl1iug. 

JJ1ap printmg.-An aggreg:lte of six:ty-five thousand (•ight hundred and niuety-seven copies of maps and 
charts have been printed ilnriug the year. (>f thi5 number two-thirds were hydrographic charts, printed in 
part from tlrn coppm· plates, and partly by tl1e transfer process. The copper-plate pres• bas been worked as 
heretofore by l'lfr. Jolin Rutl1erdale. ~1 ore th au t weuty-two thonsand copies of military maps and sketchi;s 
were printed in the course of tl1e present year. The serie~ of lithographic maps now comprise nearly the 
entire area of the "rebellious States that lie cast of the l\fi~sissippi. The lithographic presses on which the 

maps arc priuted l1ave been worked by Blessr.-. Brown and Ruht. 
Distribution r!f' maps and annual reports.-Of' the maps and charts printed during the year, fifty-three 

thousand seven l1mH.Jn,d cnµiet< have been distributed to the navy, to captains and pilots employed in tlie 
trani<pnrt ~ervice, to military officers, eale agents, and eiYilians. Of that aggregate thirty-six thousand six 
lnrntlrecl aml niuety-;'eYen copit s Wt'l"P hydrogrnphic. eharti'. A i'Ummary of the distribution by 1\1r. M. T . 
.lu/111.<trmc, wl10 remaius in cliargt' of the map-mom, is given in the Appendix No. 10, tugetlier with a state­
ment in refcr<:'ncc to the di~tribntion of copicB of the annual reports. 

Of tl1c number of Bheet~ of military mnps printed during the year, 8.eventeen tl1ousand copies were issued 
from tlu• office. 'flu• rPcord of this dis.tribution is kept by 111r. V. E. Xing. 

To Samuel Flr·in, r•sq., t.hf' disbur~ing officer of the Coast Smvey, and to Captain C. P. Patterson, 
bydrographic in8JH'Ctor, my special acknowledgments are due for constant interest in the work, ancl for their 
cffoctin· co-01ie: atiou. 

l\fy principal clerk, TV. TV. Cooper, nq., l1as acceptaWy performed his usual office cluties in addition to 
thogc aheady mentioned, and 1lir. J. T. Hooar the clerical service with the superintendent in the field. 

He::1iectfully submitted by 

llo11. \.VILLIAM P. FP.SSP.XugN, 

Scrrl'tar,11 qf t11.e Treasury 

A. D. BACHE, 
Superintendent Urtited States Coast Sun·ey. 



 

APPENDIX. 

APPENDIX No. 1 

Diatribution ef t!w parties qf tlw Coast Surrey upon tl1f' coasts '?f the [11ited States during tlte sun·,•ying 
season 1!) 1SG:.J-'G4. 

, I 
Lin1its of sections. Parties. ! Operations. Persous <_•on(l11ctiHg 0111:-n-1-

tion~. 

·-----1----------

SECTION I. 

From Passamaquod- No. 
dy bay to Point , 
.Judith, itwlmling 
the coast of J\.lai111', 
New Hampshire. 
Massad1usetts,awJ 
Rhude hlaml. 

Tiiangulation _ ----: G. A. Yairfi"lil, ,,,,i,tant; 11. 
A1Hlt·rsm1, aid 

2 Triangulation ..... S. C. McCorkk, •ts•istanL ... 

3 Tnpogmphy....... \V. H. Dennis, sub-assistant; 
8. P. Holt, aid, 

4 

5 

6 

7 

9 

10 

11 

Topography .... __ . 1 F. ,V. Dorr, sub-a<Sistant; 
F'1ank Granger, aid. 

Topography .. _._.. Charles Fngnson, sub-assist­
ant. 

Topogrnpby ....... '. P. C. F. 'Vest, assistant. .•.. 

Topography ..•.••. R. E. Mc:\lath ............. . 

Topogrnpby ....•.. I. Hull Adams, assi•tant .... 

Topography....... E.. :M. Bache, assistant .•...•. 

T-0pogrnphy....... A.'"· Lougfollow, assistant .. 

Topography .. _ .••. A. ~L Hnrrii;ton, a~sistnnt; 
Chas. Hosmer, snl1-assist· 
·ant. 

1 

i 

Triallftlllatinn of l~nin11 Uh-er hay f'!Hll· 

11J1·t1•d. and C'OlllH'Ch•1l ,'l·ith that of (Tn~at 
BlllL' Hill \Jay, (tie" abu ::lcctiou IY. J 

T'riang-nlnt!nri of PPnohsc-ot rivf'r 'C'Xtt1Hl­
<'d from ~orth Bnl·k-;purt upwards, to 
Bangor. 

Pre~i1ninarY F=un:p,- of tlw ea~tern an<l 
north 1'lh~1n• of iJl'Pr i·.:laud (l'a ... ~a11ia­
cp1oddy hny) and of the• !(•1_ig-Ps bt·twe1•u it 
au1l \\-hlH~ Hor~1:_· island. (~et~ also 
l-\t;rti-0n:; Y n11d Y L) 

l'hor~-lim• fmn·ey of i\!anheg-an and orrwr 
h~la11<ls at tlu-~ bour}n,-l':-<h'nt t~utrn.1Jc(' of 
l'e11oi:J;L·ot hay. (tie" alw ;,;,,,,, Ylll.) 

Pia11p-tablc SlHYf'T frmr. t.lu_· N arnnY8 

snnthwartl, eun11~letillf! tl1e t111wgra1"hy 
of Kt. ( ;eoq::~·e·;i ri vcr, ~le-. (~l·t_: ah;o 
:Section 111.) 

Topographiea1 fHHY('~' of the en~t•'rn Rid\~ 
of the' ~hP<>pscot rirf'r, ~J~~·: fro1u Ebene­
cook harbor ~outhwani to Cnpe ).;pwap:­
gf'Il~ a.ud flL"'tward to lndudL• Huuth l1ay 
hHThor and the eoast bt•twt•eu Spruce 
Point aud ~qnirn•l i:-~laud. (~e1.~ also 
~t,ctions Ill and Y111.) 

Dntaile<l pl:uw-rnhlP 'urvPy of tlw ~HRt0rn 
~itJn of tbci- Sh<•i1.,p-;eot "'iY<'f, ~h· •• l'Ul11-

plPte<l lwlow 'Yi:-;L·a..o;.i:;et. aud f'Urvcy of 
pan "f\Yesqwrt island. (8ce al:;o ~ct­
lion:; Ill and Yl.) 

Topo~mphy nrnrly <"ompleted ou the 
:-,hon,.,.., of '\Yat~r µa.:-;~ages lH·twr-er1 till' 
B11eep•cot and Kcnnci:J<'C river'l, Me. 

l)etailtd ~urY(·Y co11tin1u~<l o-u tlH' ;;;outh 
sliorc of tlH' :\.ndro:seoggiu betwePu the 
Keuuebl'e rivPr and Hru11.~'dck 1 .Mt:. 

Iuterior dPtaifa fillnd in, eompl!!ting- the 
pia.1w-tal~le snn·e,y of Gn·at .JelH'ig-, 
Cousin'si Littlt>john's, nu<l utlwr iti1-

• auds, un<l tlH• · Cu1t1hP»laml slime of 
Caseo ba,~; shore-lint' of the Gurnet 
trneed, bo>t\l·een Orr's an<l Great island. 

Detuik<l plfuw-tnlih' ~m"Y•'J' iucludiug the 
slu.1TP-S of \Yurn•u, Uarriu~ton, au<l 
Kickemti.it rh'Pl" and BTistol neck, ,,.ith 
the ,,hon•s of Bristol harbor nud Mt, 
Hope bay. (8ec also Sections YHI 
and IX.) 
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APPEKDIX No. 1-Continued. 

Operatious. PersOns condueting oprra .. 
ti0118. 

Loea1ities of <11)erutious. 

-----------------------------------------------
SECTION 1-

CoutinueJ. 

8Ecr10s II. 

rrom l'nint .Jndit h 
to Capt' llt>nlopP11, 
inelnding tht•voast 
of C'on11edi<'11t, 
:r\"ew Yotk ]\'(•w 
J(·f.~<·v, l 1(;nnsvl· 
,·ani;__;, a11ll part· nf 
lJelawar~. 

lG 

JG 

];4 

4 

;, 

G 

7 

H ydrogrnphy. ___ - _ .F. l'. "\\' Phber, wh-a"siRtant; 

Jlydrog-nLphy. ____ . 

C. }1
• l>illnwav, Frmikliu 

l'latt, jr., CIPn:laml Ahhci, 
1rnd M. M. l>efre.,s, aids. 

Akxander ~trauRz, ncting- a~­
,..i.'-ltant; C. t;:.. I-IC"i11 1 L . .A. 
St'11gteller, ui<ls. 

llyJrugrn]'hy .. _ ---i Li~ut. CnmJr. T. 8. l'lll'lps, 
L. f:;. X., a.."l-:-;ista.nt. 

I 
Phn'it'ul Murvt>y ___ ( , • I 

I 1Inl!'rwtic aud tidal 
ol"ervations. I 

~fn~twtk nnd tida1 j 
olJst!tTu.tion'6. I 

Tidal obsen·atious. _ \ 

I 
Oeoddie and n1ap--

11etic uli~\:fV a-
tions. 

Triang-ulution . ___ . 

Triallg-nl:Ltion .. _ .. 

Topograpl1:y .... - .. 

Hydrography. _ - - - ·I 

Henry llli tchdl, 11ssistnuL. __ 

Ed,,·ard G-oorlfelkrwi a~sixt­
ant, (part of seasor1:) ..c\. T. 
~losrnnu, f'Ub-nst3iHt't, (part 
of ot•a.,cm.) 

H. "\Y. RidianJson .. ______ __ 

T.E. Ready .. ----·---------

A. D. Tiad1e, snper]utendet1t; 
G. \Y. l_)ean, a:--si~ lau t: H. 
J:. Ha\tPr~ f.:11h-as.•frst:n1t; 
}·. \\'_ l'crkius, .J. J_ c;il­
Uert. aids. 

Edmund Blunt, a•sistant; J. 
A. 8u1livan, 1-'llh-assi.-;tnnt; 
A. T. ~10Hua11, i:'iUb-w;bi:-st-
1:1nt, (pa.rt of ~Pft....;on.) 

J 01'11 Farley. assistant. .. __ .. 

lL L. \\'hitin~, asf',ista11t; ( 1
• 

Ho1·kw£·li, ~uh-assi~taHt, 
(part of oeasou;) 11. G. 
Og·dr>u, a.iJ. 

C. J\L Racl1e, assistant: T. 
C. Buwit:, 1·mlJ-asi-;istunt. 

JI. IY. Bnche, in charge·; IL 
U. U:!<len, aitl. 

I,ient. Comdr. 'J'. 8. Pl1dp~, 
li. R N., ILS8istant.. 

St. Gt'Ol'!!'l'':::> riYc•r, !le., RounclPd., from 
Tl1011Hl~ton sonthwan1 to tlie entrallC('., 
mill ju11cti011 rnadt· w1t1~ inshon~ hy­
drogTapliJ' of tlno eoast of Maine. (See 
also 81:'<..'tiou V.) 

! 8onndi11gi-; in Qnohop; ba.v, }le., c>o111p1f'tcd 
from l.,ovcll's coYt' :--1..~uth\,nr<l to Bai­
}t>y'~ i"llmHl and ea..stwan] to- t;rnall Point 
JH~11i11snla. (l'~L'L' al:->o St»ctiun TY.) 

Exh•nf;ion of t11t• l1ydrl>gn11ih;t Ronthwarc1 
mid ca..-tward from Portland t·ntHlllt't', 

and devel<>pn1<·11t of \\'bite Heat! 
ground, off Capl' Elizalll~llt. (St~e also 
Settious II aml IY.) 

Cornpilntion of dnta d0rintl from the 
r;p1·dal f"111'Yt'_Y •d" Bostrn1 harbor, for 
thl• Cnited 8tatei-; t•onuuissiout'r~. HY­
drographil• 1·xa1ni11utio11 in Nt->W Ht·d­
ford harbor, :\la~H.; mid for a1ds to 11avi­
gatio11 in Pcuobs.cut and Pas:::;amu.quod­
d]' bay•. 

Tid:d aw-1 mag-nPt.ie oh~errations l'ontinu­
f'<l at Eust11ort, :MP., until August. 
(~cc also :,,"ctions 11 and 111.) 

Ob<ervation., at. PoTtlaml with ti<le-g-n11i;p, 
a11d rna~11et1e. i1l8trumcnts transten~d 
from Eastport. 

~df-rt..'g-it-;terin:! oho:.ern1tio118 continued at 
till' C}rnrl(~srow11 naYy yard, .!\las~. 

'Yool"ter }f ou11Ltin, near Danhnry, Conn., 
o~l·u11i~d 1 a,11ll additi\11Jal uli~cn-a1iu11s 
nu-ttlt· tit Bald llill, Cmrn., tor co1111Pd­
iJ1g tlu~ Eppin:;r base iu ~e<·tion l ·with 
tlu,• li:u-w uu Fir .. · i!-tl:llld. }hq:~'Hl'tit de­
eli11ation1 dip 1n1d iuteu~ity det(·rrnint->d 
at \Youster .Mountniu. (Dec .u..lsu 8ec· 
timh Ill am\ IV.) 

Tria11gnlation connectin~ flw primary 
work lu tl1i"I ~t·etion with the tria.ugu 
lntiun of llu<l:sou river. 

Tri:rngula\iun of the r,ofl8t of New .Jersry 
ext<·tHkd from J\luua:--c1nan iuli't .south­
\'ntrd to Tum's river, indu<ling th\' 
;.1}uirP~ of l~anwgnt l_1ay. 

Vctnih•d t.opc>grapl1y of Iludsolt riYcr <'X­
h-ru]t-d 1ro111 ~yaek and Hi11g- Sing 
northward to llaYl'1Htntw and Crotuu 
villttg-t-L (~ee ah.;o Seetiuns Ill and 
YlII.) 

Snpplcm~utary plane·tuLk snrw-y of tho 
highlands <•f Nan'8illk, N. ,T. (ilee 
also Sections Ill and Vlll.) 

l'larn•-tahlc survey of Abseeom inl<·t, N. 
,J., illdutling At Ian tie Cit.y aml llrigau­
tinP bcach. (Hee alsl> 8<ictions 111 uud 
IY.) 

liydrngraphy of A11seeom inlet, thP ap 
pruttches and ha1bor. (8ce also 1-i<'C 
lion~ I and IV.) 
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Loca1iti-es of operatious. 

! 

~ Partie:;. I Operations. Per~Olll'i conducting 01wra-

---------- _______J _________________ t_io_n_._'·---~ 
SECTION Il­

Coutinned. 

SECTION Ill. 

From Cairn Hculo­
pcu to Cape Heu­
ry, including the 
coMt uf pari of 
Dt•lawarp.; the 
eoa.,tofMarYland. 
and parl ,)f tllC' 
eoast. of Virgin1n. 

SE(,'TION IV. 

From Cape Henry 
to Cape Fear, fa­
cludingpart of the 
eoast ot Virginia 
and part of North 
Carolina. 

6cs 

I 
Ko. BI 

9 

2 

4 

Special examina­
tion. 

Tidal observtttious._ ,

1 

Astronomical obser- 1 

TaLiuus. 

Topog:rnphy _____ . _ 

Tnpog:rnpby _. _ •• _. 

Henry Mitelwll, assistant; J. I 
'\Y_: B~<m·u, A. M. Weth- ( 
enll, aids. 

1 

: :,.":~~:.-. .,;.,.",.-A-] 
T. l\losmcu1, Hnb-assi:,tant; 
S. 11. Lynmu, aid. 

C. T. lardella, snb-assi,tant; 
( \ }[. Baclrn, a~si!';tant. 

(part of seacou ; ) 11. \\'. 
Bache, aid. 

Charles Fcrg:-nfl.on, suU-a~sif't­
ant. 

E. Herp:eRl1Pimer, R. E. l'llc-
1\Iath. 

Tlu_• effPct of floatiug i.:1" ol\=-'f'l"'--ed in ] )e\ -
awa,n! ri\·pr at :;;itt'S in-opl~8e<l for a n:-n·y 
yard. (SN· alsu Scetiou I.) • 

Ob~ervatious eontitnwd witb tlw f'<·lf-rcj!i...:.­
terin~ g-m1g-(' at (;oYl'rnor':-; i~Iu.1ul (~t'W 
York lmr\HJf) aua with ct 1Jo:x:-gaugt: ~t. 
Brot>kl.n1. 

Long-itucl(• Jetcrn1i1wtl by teh·graplti.c ('X· 
clntn~e:-< bet'IYt'CH 'Ya~hing-ton, ]). C. 1 

and l1arti1u~Uurg, Clarksliurg, Cu111llt'r­
lanll, (-hafton, ('auwn111. \\'liet,liug-, 
Parkerslq1q:r. J>oiut PlPa~a11t.. a1H.l (-~au­
jpy l)\·idg'l',,y,,·a .. aud wirl1 Sonrli Poinr, 
Olii1l. OhserYatio11:-: for latitnde au~.1 for 
th1• rna~1u·tic l'lenwut:-: at tl1l· f'.~rnP :-:ta­
tio11:-;~ a.r1-11 at t'l1:n'l1•..-1nn, ,Y. Y~t. (See 
al:.:1i ~t'etiou l.) 

Planr-r.rrhl1• 8nrYey uf f!ronnd o(_•rnpied 
for deft•u~i\'(• pnrp•)-,q·~ iu th'- t'TlYiront-' nf 
Baltillwr<· 1 l\lJ. (8ee abu St•ct1ou II.) 

Supple111Pnt~ny plant'-tnbll· :-;ttr\'-t".'- co1n­
pk·tt't1 out:-1.id1·{1f theuorthea..;,t houn<lar)­
of tlh' J)i~trit·t of l'olnnihi.a~ hPhnv Bla­
<len~burg, 1'1<l. (Sei.: alst• bcction I.) 

:\linuit· topvgn1pl1il'al ~urq __ ~~, of Arli11g-ton 
lh·jght~, Ya., -itlld contour of tlw g-rountl 
111nppt~U h:! lPYe-lling-. 11~r th-.:• 'Var Ih-'­
p:llTH!<'I1t. (~t>eal~o 8Pt'tiuns land ,~l.) 

[. Heeonnais$;ancc_ - - . r. c. F. 'Yest, assistant. - - - - R('C'"Ol111Hi.;;~nnee:-: WP.st and north of l~er­
unula lhtndrPd, iH l'OJJH.exiou with 1uili­
ta.r~· duty in dw arm:· nf the .JanH.-'i-'. rin ... r, 
Ya. (Sec also ~cctio•t~ l and ,.Ill.) 

Topo[!:rnphy ... _. _. J. ''T· l1tonn, s11b-a:-,Rif'tnnt: 
H. L l\Iarimlill, aid. 

7 'l'opography. - - - • - . C. l{ockwl'll, :;lth-n:-:i-ihdant- - . 

8 Topogrnphy-·--·-· .J. G. Oltrrrnnu~, assi>tant.- .. 

Topograpl1y _ . _. __ . A. Lindc•nkohl .. __ . - - _ .. - - .. 

lU Hydrography. _ •• _. J. S. Brndfor<l, sub-assislttut .. 

11 Tidal observations.. l\f. C. King-, (pa,rt of sca~on;) 
C. Kelly. 

Triang-u lation a,n<l 
topography. 

R. E. Halter, sub-assistant. .. 

2 Triangulation_ .• _._ G. A. Fa,irfield, n.ssistant; IL 
Anderson, aid. 

Phnw-tal1lc ~urvT'Yl"' f~1r 1nilit~ny JHll'JHIF<·s 
at H<·rnuu]a Jlun<lrl'J, Yu.. (~t.:c nlsu 
S•·ction Ylll.) 

S11ecia.l topog;Taphkal surY<'yncar R<·wal\"8 
Point for milituTy purpu~c:-5. (~ee ulsu 
i:'eetion Ylll.) 

~IilirarY fl.en·ic(l anrl tll('Onnais~arwf' dntv 
"\Yitli.t]w lHth ariu,v cor1.:"!o in th(• ~ht•Hffl';­
duah valley, Ya.. ( 8eP uiso See. Yill.) 

Spel•ial :-:endrP nt Clnrkshurg-. \Y. ·Ya., iu 
conuexiou v,:ith the n1ilitary n1ap of 
'\Y ~st Yirg-inia. 

Tr•'nt'" Reaeh (.Tam<'s river, Va.) sonmleJ 
an<l d1arts made for tht> Us<' of tlH· 
Korth Atlantic hlockadiug sqnadrurL 
(l:;ec also Section l V.) 

Series of obsernl!ions eontinuPd at Old 
Poi11 t Crnnfort \\ itL the :sclf-regi~teriug 
tide-gauge. 

Triangullltion and topo[!:rapL." ofHoauokc 
river, N". C., fron1 J(p1n\: TJJoroug-hfa.r~ 
to the mouth. Trim1p:11lntio'1 and shorre­
line F:UTYPY of Cnmtan :o-ound, N. C. 
Topo("J"rapt~y of RmuinkP jsland com­
pleted. ·(8ee also .Section II.) 

Triangulation of the l\t!use river, K. C.t 
continued iu th•· vicinitJ of Goose creek. 
(See also Sect10n I ) 
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Limits of sections. 
1 

Parti(_•s. ! 

SECTION JY­
Continued. 

8EC1!0'.'>' V. 

}'rum Cnpt: Fettl' to 
~t. l\1a.ry~r; r1Y£'1\ 
Ga., i11t•huU11g t lw 
pnn.,gt of 1mrt of 
.North Cnrnliua, 
a11d thl· ('OHSt of 
~t 1uth l 'arolina 
u.nd Georgfo .. 

1',rmn St. ~fary's ri­
ver, Ga., to St. 
Joseph'" bay,Yla., 
including tlw east· 
em and part of the 
western coa ... o;t of 
Florida peninsnl!l, 
and the :Florida 
reefs and keys. 

No. 3 

4 

5 

6 

2 

2 

REPORT OF THE SUPERINTENDENT OF 

APPENDIX No. I-Continued. 

Operations. 

I 

Persons conducting opera­
tions. 

Hydmgmphy .•.•• -I J. S. Brndford, sub-assistant; 
, H. M. De\Vccs und H. L. I Marindin, aids. 

I 
Hydn)~raphy. ~ - - - . i 

I 
I 

Hydrugraphy .•••.. ! 

i 
I 

Hydrography .•.•.. ' 

I 
Hydrogrnphy .•••.. ! 

' Topn~raph~· atHl l1y-' 
<lH,gntj1by. 

Topography ....•.. 

Akxander Rt.ransz, acting as­
sista11t; H. n-. ()gollPll au<l 
Gcrslwrn llrad ford, aidH. 

Edw. eorch·ll, acting a'8ist· 
ant; A. M. 'Yetherill, J. 
\V. llrown, aud Frnnklin 
I'latt, aids. 

Lieut. Comdr. T. S. Phelps, 
lr. 8. K., assistuut. 

,V, ~- "EdwnrdR, ai~sistant; 
F. H. Jli1·tz, A. H. Fannt­
l0roy. a .. nd L • .A. ;..:,engteller, 
tcid", (pm t of seaoon.) 

C. 0. Boutelle, assistant; F. 
P. \V t:1l1hPr~ fl-Ub-assista.nt; 
\Y. W. Harding, L. L. 
NicholHon, C. l'. Dillaway, 
and J. A. Guldin, aids. 

Vi'. H. Dennis, sub-a"sistaut; 
S. P. Holt, aid. 

Topography.·-.... Vi'. II. Dennis, sub-assist.ant; 
S. P. Holt, aid. 

Topograpl1y. ·-···. R. E. Mc:Math •• __ ••..•• ·-·· 

Localities of operations. 

Roanoke rh·er, N. C., sounded from its 
month upward to Ryan's Thoroughfare, 
including also Bachelor's bay and ),lid­
dle and Eastmost rivers. Hydrographic 
survey of Croatan sound and d<>velop­
ment of the artificial obstiuetious. 
Buoys were set in tlie ehanriel from 
Roanoke. marnhes to Croatan light. 
RPcomrniss1mre, of Rngt!P 80unrl, N. C. 
(See also Section Ill.) 

Hydrogrnphic resurvey of Hatteras inlet 
and Ikanfort h11rhor, N. C. Hydro­
graphy uf tlie Nl~ll:Sl": river co1nn1Pnl·eU 
in Lhe -vicinity of New Bern, anU lnio_ys 
set to rnark tbe channel. (flee also 
Section I.) 

llydrography of Core sound, N. C., com­
pleted, and channel marked by buoys 
from Bogue sound through the Strait. 
H<·"1uvevs of the entrance to l~eaufort 
harbor, 

0

N. C., 1md of Hatterns inlet. 
General duty in the Section for the 
Light-house Board. 

DevelopmPnt by reconnaissance sound­
ings of the Cape Lookout shoals. (See 
also 8ections l and ll.) 

Uesurvey of tlw bar and ehamiels leading 
into Charleston harbor. 8. C., n.nd de­
tenniuu.tion of the 1.oi;dtion of buoys 
and obstructions in the inner harbor . 
( l'it•e al w Section X.) 

])pv••lopment. of thi; new chamlP]s into 
ClmrleHton entranef\. SlwrL•-1ine survey 
of :Morris and Folly islands, S. C., arn:I 
sonndiiig of Light-house inlet. and 
J'olly river. Heeonnaissancc and pilot 
duty tbrough the inland pass!lge from 
Beaufort iutu St. Helena souud und iu 
South Edisto river fo1 vessels of the 
South Atlantic blockading squadron. 
llydrogrnphy of th<• approaches to Vi'as­
saw sound, Ga. (See also Section VI.) 

Plane-table survey of Bay Point and of 
Lands' End (Port Uoyal, S. C.) and 
shore-line survey of :Morrb aud Folly 
islands. (See also Sections I and VI.) 

Surv<'y of tho vicinity of Jacksonville 
and Pilittka, Fla., for military purposes. 
Reconnaissance of roads leading from 
Jacksonville to St. Augustine, to Pico­
lata, •md to Mayport Mills, and shore­
line survey of tbe month of St. John's 
river. (See also Sections I and V.) 

Special service at Fernandina and St. 
Angnstine and comi1ila.tion of maps for 
the us0 of the direct tax commissioners 
of Florida.. (See also Sections I and III.) 

3 I Hydrography •• ___ _ C. O. Boutelle, assistant; Ro­
bert }'latt, acting master, 
lJ. l'.'I. N., \V. W. Harding, 
A. R. Fauntleroy, L. J,. 
Nicholson, and C. P. Dil­
Jaway, aids. 

Hydrog1:aphic resurvey of the bar of St. 

4 Magnetic observa­
tions. 

i 
I 

John's river, Fla., and of the channel 
upward to MaYliort Mills. Buoys set 
and pilot duty rendered for vessels of 
the South Atlantic blockading squad­
ron. (See also Section V.) 

Samu€! ·walker _____ ••.. ---· Observations continued at the Key \Vest 
I station. 
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Limits of sections. I Parties. i 

SECTIONS VII, YIU i 
AND IX. ! 

From St. Joseph's 
bay, Fla., west­
warcl to the Rio 
GrnndP, including 
part of the west­
ern coast of Flo­
ricla, and the coast 
of A111bama, Mis­
sissippi, Louisi­
ana, and Texas. 

SECTION X. 

From San Diego or 
the southern boun­
dary of the United 
States on the Pa­
cific to the forty­
second parallel, 
indudingthecoo.st 
of California.. 

No. 

2 

3 

4 

5 

6 

7 

8 

9 

Operations. J>ersons couJuC'tiug opora­
tion8. 

Topography ....•. _ Clcvclrmd Roe kw ell, sub-as­
sistant: R. H. Talcott, aid. 

I.4o~aliti('~ of operatious. 

To1lograpbieal Rm·v••y of the vicinity of 
Knoxville, Tenu. 1 for n1ilitary inuposl~s. 

Topography .. _. _ _ _ Cleveland Ruck well, 
assistant. 

sub- i Plane-tab!~ survey of Straw bcn:;- Plains, 
Tenn., for 1nilitu.ry pu11>oses. 

Topogrnphy ....•.• - F. "\V. Don-, Ruh-assistant; 
J. "\V. Donn, sub-assistant. 

Topogrnpbiei.l siirve: of the Yieinity of 
Nashville, Tenn., for military purposes. 
(See also /:")l'ctions I and III.) 

Reconnaissance._,._ r. c. }~.West, assistant .......... 1\Iilitary RCfYice and n·connaiRsauces in 
co1uwxion '\Yith the HT1llY of thl· Cu111-
bC'Tland pn~eedlup; and a''t the hatt1e of 
Lookom mountain. (See also Sections 
I and III.) 

Topography .... _ .. 

i 

. I Reconna1ssancc ____ , 

I 
Triangulation and i 

topography. ,1 

Triangulation, to­
pography, and I 
hydrography. 

Reconnaissance 
and topography. 

F. "\V. Don-, sub-assistant: 
J. ,V. lJonn, sub-assistant. 

Clarenet' Fendall, sub-assist­
ant. 

C. H. Boyd, sub-assistant . 

F. H. Gndes, assistant; C. 
Fendall and T. C. Bowie, 
sub-a88istants; J. B. Ad­
amson, aid. 

J. G. Oltmmms,assistant. .•. 

Plane-table sun·p~· of f?WUud eomnrnnd<'d 
by the defoncPH of Chatta.nooga1 Tenn .. , 
i11L·ludini;r Lookout n1ount.ain au<l V.fllk•y, 
Raccoon mountain and l\ioccasin Point. 
(See also Sections I and III.) 

Reconnaissancf' for a road for military 
purµoses across l{:1ccoo111nonntain frm11 
Kelly's ferry to "\Vhiteside, Tenn. 

Triang-ulation and plane-table survey of 
the battle-ground at Chickamauga, Ga., 
and its connexion ·with surveys- in tho 
vicinity of Chattanooga, Tenn. 

Shore-line survey and liydrographic re­
connaissauce of the }Iis~issippi ri-i.-cr 
between Rodney and Pnlmyra bend. 
Complete sun·ey including the 1-iYer at 
Grauel Gulf, Miss. ComJllf'tion of tho 
plane-table survey of the defonces of 
Vicksburg. Topography and hydro­
grapby of tlw Ohio river between Cairo 
and Mound City, Ill., and topographical 
surveys of 8emmsport, Fort DeRussy 
and of tl1e bauks of Red riYer, La., 
between Alexandria and the falls. 

Military servfres reconnaissance and to­
pographical surveys in cJnnexion with 
the 1 \)th army corps ii:. Louisiana. 
(See also Section III.) 

10 Topograpl1y . _ _ _ _ _ _ Charles Hosmer, sub-assist­
ant. 

Topographical duty for the army of the 
Gulf at Aransas Pass, Pass Cavallo, 
and Matagorda entrances, Tcxa.~, at 
Madisonville and Morganza, La., and 
at Fort Adams, Miss. (See also Sec 
tion I.) 

Triangulation _ _ _ _ _ W. E. Greenwell, assistant ; 
Julius Kincheloe, sub-as­
sistant. 

2 Triangulation----- J, S. Lawson, assistant; C. 
B. Boutelle, aid, (part of 
season.) 

3 Hydrography ...••• Aug. F. Rodgers. assil;tant; 
Alexander Chase, aid. 

Triangulation of the shore of Santa Bar­
bara channel, Cal., extended from 
former limits towards Point Conc.,ption. 
Coast triangulation continued from 
Monterey bay northward and westward 
to Point Aiio N uevo. 

Triangulation of Suisun bay, Cal., eom­
menc<Jd and extended from eastward. 
(See also Section XI.) 

In-shore hydrography completed bctwe1m 
Point San Pedro and Tunitas creek, in­
cluding Half Moon hay, Cal. Hvdro­
graphic resurvey of Mare Island s'trai t. 
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Lindts of r.;m~tinns. · PartiP·s. J Operations. Persons conduC'tillg opera- Localities of operations. 
tions. 

SP.C'TIOX X­
(\>11ti11ued. 

Ko. 4 i Hydrography ...... "'· S. F:ilwar<lR. as,ist1ml: 
C. B. Boutelle, aiJ, (part 
of S<'ason.) 

ReslHYeY of l\Iare Island strait and ex· 
amina.'tion of San Pa.hlo hnv, between 
San Pablo Point and Pino]•' Point; 
soundingR in Suisun bay and inshore 
hrJrup.:rn.phy bctwPen Point PiPdra 11.nU 
Point Afro Nueva. (See also Section V.) 

5 Tidal olJservations. Captain G. H. Elliot, U. S. 
engoinPers, in ehargr: A. 
Ca"~idy um! H. E. Uhr­
landt. 

Ob~mrvntions conriuuea with self-regis­
teri11g- µ-uuges at the tidal starions near 
San Diego and San Francisco. 

SErTJOX XI. 

From the 42d p1nal- 1 

Id of httitnae to 
tlw uorthweRtm·n 
houndary of the 
1~11iH'L1 ~tatl'~. iu­
cludinµ: tlll' <·oa,i;;t 
of thP fimte of 
Orpg-011 and the 
<'ott.~t nf \Yasldug­
tvn Territory. -

Triangulation and 
sl1ore line ~ur­
Yey. 

J. 8. Ln_-wson, H.f;~}stnnt; C. Trinng-nlation nf l{oos lm,~·, Oregon, c0111-

ph•tP<l mid sLon·-line traced. (See alHo 
Section X.) 

B. Buute Jlp, aid. 

2 Tidal oliserva.tions . Louis \Yilson .... _. _ ...... . Series rontinuetl witlt the self-registering 
tide-gauge at Astoria, Oregon. 

-------------------------

APPENDIX No. 2. 

I71formati.on furnished from the Goa.st Survey qffice lJy tracings .fi'om original slteets, 4c;., in reply to special 
calls, during tlu year J 8G3-'G4. 

Date. 

11-'f\:I. 

Nov. 

Names. Di1ia furnished. 

2 C. FL Haswell, P.sq ........••...•.. - .•....•.. : Table of latitud<-s and longitud~s of principal cities of the 
T'.nited States, determined hy the United Sates Coast Survey. 

~) 

25 

E. P. Hannaford,<'sq ..•... ····-- .......••... 

Lt. Cul. B. S. Alexander, corps of engineers ... 

MajorGcn .• Tolm J. Peck, U.S.A ...•...••... 

C. S. tax commission for South Carolina •. : ... 

Tahle of prominent geographical positiom in Maim1. 

Hydrogrnphic and topograpbical survey of part of the Narrows, 
N. Y. 

Topogmphical survey of Smith's island, entrance to Cape Fear 
rh'er, N. C. 

Conneetcd topographical AUJYey from St. Helena sound to the 
Savannah river, including l'ort Royal island. 

Dec. 5 Prof. Powalky, Berlin, Pmssia............... Latitude and longitude of American stations occupied for ob-
serving the last transit uf Venus in 1769. 

1864. 

16 11on. L. M. Sweut, Maine •••••.•••..•••.••... Topographical survey of Portland harbor, with colored proof 
of same. 

2'2 

24 

28 

Capt. T. L. Cas<'y, corps of engineers .•.•.•... 

Rear-Admiral Lessoffsky, Russian navy ..•• -

Table of magnetic declinations in Maine. 

Hydrographir. survey of Smith's Island shoal, entrance to Chesa­
peake bay. 

TopogTaphical surrey of Eastern Point, entrane<i to Gloucester 
harbor, Mass. 

Jan~ary 4 

Major Charles E. Blunt, C'orps of cngineers •..• 

1 War Department •• - ...•.. ·-· --- ...... ___ .. Topographical •urvey of Pass Cavallo and AransBI! pass, Texas, 
showing rebel fortifications and rifle pits. 

4 Navy Department •••.••.•...•••.•....•..•... Topographica1 survey of Pass Cavallo and Aransas pass, Texas, 
showing rebel fortifications and rifle pi ts. 

4 Engineer department --- . - ..• ---- ..•... ---

7 Post Office Department •• - ••...• - • - -•.. - .. - - • 

Topographical survey of PW!s Cavallo and Aransas pass, Texas, 
showing rebel fortifications and rifle pits. 

Topographical survey of part of Accomac county, with shore­
line of selM'OllJ't. and ~astern shore of Chesapeake. bay. 
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Date. Names. Data furni&heJ. 

1864. 

January 23 NaYy Departmeut. ... --- . _ .•.... ___ ..... ___ . S11el'i:cl s1uv"y for nrn11•rwriters nf ;;hip A11uila, "mk at Hatha­
,,·ny·:-. 1vliarf~ San Franeiseo, with p1ak~ for nHmitor l'a­
n1anche alward; a.ls'll view of sa,nie. 

HebruaTy 4 

22 

I 

Major Charles E. Blunt, l'OTJlR of engineers .... Topogrnphiral survry of extrernit;· of Cape Co<l, Mass. 

U.S. commission on SanJy Ifook ..••......••. , HyJroi:?."rnphk resun-ey of Sa11dy Hook, K. J. 
I 

March 8 Engi11ecr department .•••...• _ ••..••••..• _. _.' Topog-raph1eal survey western entrnnce to Narragansett bay, 
RI. 

April 

May 

June 

.July 

A.ugust 

9 

16 

18 

i 
18 I 

30 ! 
I 
I 

lf) 

19 

21 

21 

Admiral S. l'. Leo, U.S. N ....... -·---· ...••. : Cornpill'd ma1' of Beaufort and vicinity, N. C. 
Light-house Board .. ____ .. ___ . _____ ..... __ _ _ TopogTn11 hie a] survey west siile of the Thames rivBr, viduity 

: of Nt._•\\~ London. Conn. 

\'\illiam Keeler, constructing engineer .....• _._ '
1 

Topog-ra]>hirnl survey west side of the Thames riYer, vicinity 
uf New London, Conn. 

Major Gen. A. E. Bumsid<>, t:. S. A .....•.•... : 

Hon. James K. Moorhead, l'a .......... ·-----! 

Major Gen. W. }'. Smith, U.S. A ....••....• - . 

Compiled nu111 State of North Cnrolina. 

Topographical snrvey. o! the Thames riv<>T. 
Loudon, Coun. 

Topographieal survey of City Poiut, Va. 

vicinity of New 

Hon. Sannw1 J. Randall, Pa __ -- __ ... _. ______ 'l'o1mgraphieal survt•y of 1 .... tmgue islaLnl aud Yiciuity, Ddawarl' 

Major Gen. ·w. F. Smith, U.S. A ....... -----· 

Col. R. Delafield, corps of engineers .•....••.. ', 

I 
Major Gen. W. F. Smith, L'. S. A.-----·-----·, 

riV<.'L 

Topographical survey of the James river from City P
0

oint to 
Falliug tre(·k. 

Comparative map of Sanily Hook, from surveys of 1856 and 
1tlli3. 

Compkte topographical survey of the. Appomattox river, Va. 

29 •••••••• do ••••• ___ ••..• - • - •.• _ ••••• - • - •.•••• 1 Part of the topographical .iuvey of the James river, Va., from 
'\Yarwick bar tu Richmond. i 

29 Admiral S. P. Lee, U. S. N ....•...•......•••. i H~·drographic survey of Roanoke, Eastmost and Middle rivers, 
i N. U. 

29 . __ . ___ .do ... -- __ . ________ ... _____ . ___ . ____ . 1 Topngra.phieal survPy of Roanoke, Eastmost aud ~Ii<ldle riven;, 
_ i N. C. 

21 Lt. Comd. S. L. Phelps, U. S. N .• __ ...... __ •. : 'l'raci11gs of skPtches of part of the Reil riwr, La. 

11 Northwest boundary commission ..•• _ .. _. __ ._.: Topographical survey of Strawberry bay, \\-_ T. 

14 Gov. John A. Andrew, Mass ..•.••. ----------· Topogrnphical survey of Doston lower 1>lty, Mass. 
28 J. D. Jones, esq .... __ .• ___ .. ________ .. ____ . H~·drowaphic and topographical survey of Cold Spring harbor. 

2 

6 

6 

13 
2() 

27 

29 

1 

3 

8 

10 

12 
12 
12 

16 

Brig. Gen. C. Grover, U.S.A .............. .. 

Brig. Gen. J. G. Barnard, chief engineer armies 
in the fie] d. 

Admiral S. P. Lee, U.S.N ..••••...•••..••••. 

Brig. Gen. G. Weitzel, U.S.A •.••••.•...•••. 

Long Island, N. Y. 

Sk0tch of Rea riYer and vicinity, from its mouth to Grand 
Ecme. La. 

Hydrogrnphic survey of Appomattox river, Va. 

Combined map of C1·oatan sound, N. C. 

Topographical survey of Appomattox river, Va. 
Engineer bureau ... __ ••• _. __ .• _. _. _. ___ . __ .. Topogrnphical survey beyond the northeast and sontlrnast 

boundaries of the District of Columbia. 

Henry A.. Webster, esq., Indian agent, \VaBh- Sketch of Gray's harl1or, V\'. T. 
ington Territory. 

Admiral S. P. Lee, U.S. N .. - .•.... - .... ----. H:ydrographic survc:y of Treut's reacl1, James river, Va. 

A. Bowers, esq., California ... _ •...•. __ .. ----. 

pol. Henry Brewcrt.on, U.S.A ........... -·--

.•• _.do ...• _ •• _ .••..• - •• - .•.••.••••.. _. _. 

Brig. Gen. A. P. Howe, U.S.A .......... -·-· 

Lt. Col. B. S. Alexander, corps of engineers. __ 

W. J. Newman, Light-liouse engineer .•...••. 

Major J. C. Woodmff, c.orps of engineers. 

Brig. Gen. J. A. Haskin, artillery defences of 
Washington. 

Topugrnphical survey of Petaluma creek, Cal. 

Topographical snrYey west siJc of Baltimore, Md. 

Topogrnphkal survey nort.hwest side of Baltimore, Md. 

Combined duplicate drawings of the Potomac river from Fort 
\Vashington to Alexandria. 

Hydrographie survey off Fort Foot<', Potomac river. 

Topographici•l suryey of Hla.kistone island, Potomac river. 

Topngrnphir.al surve:y northeast of District of Columbia, from 
Bladensburg to Leesboro'. 

Combined map of Potomac river from Fort 'Va.shington to 
Alexandria. 
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Date. 

1864. 

August 16 

rn 
18 

20 
30 

Sept. IO 

17 

22 
Octuber 

4 

8 

17 

REPORT OF THE SUPERINTENDENT OF 

APPENDIX No. 2-Continuod. 

Names. l,~ __________ n_a_t_a_r_"_rn_is_h_e_a_. _________ _ 

Major Gen. J. G. Foster, U.S.A ....••..•..... 1

1 

M1tjor ~athaniel,~i~hlcr, corps of engineers_ .. 
Hon. Charles 0 Neill, Pennsylvama. ----. _ ... , 

Engineer bureau ... - . - - ---- ........ ----- __ .. ! 
Brig. Gen. A. P. Howe, L.S.A ....••....•... I 
Urig. Gen. G. Granger, CS.A .........•..... ' 

Proof of coast map No. 53, scale ~. with details of topog-
raphy colored. 

TopographieiLl survey of tl1e Apponrnttox river, Va. 

Topographical survey mouth of the Housatonic river, Conn. 

Topographiciil survey of Point Lookout, MJ. 

Topographical survey of northeast approaches to \Vashington 
city. 

Topographical survey of part of Mobile bay, Ala: 

l'\avy Department ... _______ •......• ____ . __ .. Topographical survey of coast of North Carolina, from Mason-
Loro' inlet to Lockwood's Folly inlet. 

B1·ig. Gen. A. P. Howe, G.S . .A. ..••••.••••••. 

JS'avy Department. ........•......... --------1 
Brig. Gen. G. Weitzel, U.S. A .... --- ·--- •... ; 

ComJ. J.P. Bankhead, U.S. N . ... --- -----··.I 
! 

Shore-line of New York bay with line of deepest water. 

Topographical survey of coast of North Carolina, from Mason­
boro' inlet to Lockwood's Folly inlet. 

Copy of a map of Cape Fear river, from its entrance to Wil­
mington, and the adjoining coast of North Carolina. 

Topographical survey of Hutchinson island, St. Helena sound, 
8. c. 

Admiral C. K. Stribling, U. S. N .. - - - - ___ . __ .. i Shore-line and hydrogra1ihy of main entnmce to Charlotte 
j harbor, Fla. 



 

APPENDIX No. 3. 
Stati.itics ef field and office work ef tlie United States Coast Surve11 durin15 tlic years-

Reconnais1mnce-

Area, in square miles -- . - _ 

ParticH, number of, in en.eh year ......•...••.. 

Bmie line5-

Primary, number of, .•....•....... 

Secondary, number of. ............... . 

Length of, in miles ..•.......•. ---

Triangulation-

Area, in square miles .................................... . 

Extent of general coast, in miles ..•...•. 

Extent of shore· line, in miles, Including bays, sound8, islands, 

and rivers _ .... ___ ........ ____ ......................... . 

Horizontal angle at-a.tiom~ occupied ................. . 

Geogrophical positions determined ..•..••.••.•..•..... --- .. 

Vertical angle Mtutlon!I occupied .....•••••..........•....... 

Ele,•ntions determined, number of 

Parties, number of, in each year ..•••.•••.•••.. 

Astronomical O(?@ratione-

Stations occupied for azimuth .. 

Stotions occupied for latitude .•..•....•.•.•.....•• - -- -- -- --

Stations occupied for longitude 

Permammt longitude stntiona ............................. . 

Pre\"ious to 
1844. 

B, 642 
4 

2 

19t 

9, 076 

570 

1. 588 

750 

1, 183 

15 

44 

~11ecial longitudt> stntLonA for occnltationA, &c ....•. - ...... -1 • • • • • • • • • • • • • -

Partie~, number of, lneach yenr •.•....•.••..•........... 

Magnetic f!tntlons occupied, number of ..• _ ..•...•......... -'·············· 

Pnrtiefl, numlJer of, in each year .•••.. - - ...... . 
Topogrnphy-

Area 8UIYeyed, Rqunre milflR ......................... · -- · · · 
L~ngtll of gen('l'al eonst, in milN! .... - - - . 

Lt•ngth of shore-line, in miles1 includiug riv('rs. crnek1!1 and 

p'}nds ••.•...••. 

Length of roadl'I, in n1ilu1-1 ........... • • • - • • · -- - · • • · • -- · • • • 

Parth•s, number of, in each year ...... ••· .. · · · • · • • · · - · · - · · · 
Hydro~mpby-

Partie~. number of, in ench yenr .. __ ... - -

Numher of milni; run whlh· f50l.tu•ling . - - . · ·. - · - · - - · · · 

AreR fi.oundf.'d out, P-qnarf' niikR ...... - ......... · · · · · · · · • · · · 

Milett run nddi!hmal, of out~hle or ilPl!{HH•a Mnuudiugs .... · · -

Sounding8, numl1t_•r of .... _._ .................. __ ......... . 

6, 13l 

414 

7,66i 

11, 734 

29, 214 

9,601 

1, ROil 

801',H7 

SoundingH in Gulf 8trPntn for kmp1•rntur1· ................. 1 ...• · · · • · · · · · · · 
Tidal 1:1tri.tions, pnmunent ... _. - .... __ . _ 

From 1814 
to 1848. 

13, 599 

38 

P, 61l 

738 

3, 4!l8 

615 

1, 088 

18 

]JO 

B 
26 

3 

86 

21 fll4 
6!¥.) 

5. 5RG 

4, 788 

7 

6 
~o. o~H 

5. 011R 

3, 17() 

3J!l, P117 

i.:m 

From 1B49 
to 1853. 

20, 3()3 

5 

2 

19 

49 

13, 44:i 

1, 058 

5, 143 

~W2 

I, 712 

74 

20'J 
14 

2D 

5.i 

5B 

20 

5 

51 

3,072 

97.J 

8, Hii3 

2, 74!1 

13 

10 

:J9, 4iil' 

1J.4~1 

.I, 4~7 

1, 4~1:l, fl,H 

J,o;,:-i 
21 

From 1P54 l 1859. 
to 1838. 

--------- I 

9, 918 

7 

23 

50 

12, i;igfj 

1, 38\J 

7, ifil 

1, g27 

:3,::m2 
111 

174 

10 

14 

24 
10 

JO 

m 
5 

49 

4 

3, 523 

1, 116 

13. ~fJ~ 

4, fifiO 

18 

11 

;iR, f:22 

1:1, f.17 

14, 5:]4 

2, 1-18, ;,~4 

1. 2l7 

40 

1, 782 

3 

6 

3, 724 

358 

2, mm 
:J44 
794 

17 

:n 
21 

l 

2·1 

JR 

4 

657 

2'24 

2, 660 

482 
2jJ 

9, 42fi 

4, :i10 

2, :1.53 

39FI, OS:l 

23:i 

10 

1860, 

6, O<Jil 

1 

4, 773 

~32 

1, 617 

322 

GS! 

17 

44 

21 

24 

rn 

!i~l2 

3~~l 

2. or.~ 

2fl0 

2:1 

!l.4'.18 

1,6:.J 

2, .'li.'} 

3i~~ 1 ~:JJ 
~'.~H 

11 

···-186 __ i __ · _1 __ ~~6~~~-11--------

Tota •. 1863. 

585 

1, G32 

173 

1, 200 

150 

402 

10 

11 

14 

2 

2 

716 

1,514 

152 

1, 061 

168 

452 

18 

26 
12 

2 

134 

5 

5(}7 

181 
371 

f.3 

78 

12 

! ........... . 

53, 147 

10 

58 

165 

56, 268 

4, G70 

Zl, 060 

;,, 4;'8 

9, 904 

343 

727 

2 I..·- ---- ·:: ~::i::: :::: :: : ::. 
··-·--· .... 

~6 

)~9 

85 
41 

lll 

577 

190 

1, 737 

1, 232 

17 

2, 431 
2'2;) 

2 

6 
2 

424 

259 

1, 240 

1, 249 

20 

13 

5, 916 

fill 

24:J 

171 I 17, 661 
16 4, ~J:l 

626 I 44. 302 
5:17 27, il91 

6, :l!17 

7~5 

26!1, 700 -.. -·~;~,-~;t·· 1· .... ;~~.·~~~- - ---. --

m,209 

47t2;m 

:m, om 
7 

1 
0~>:1, R79 

41 072 

..., 
::i:: 
t.:i:J 

r:: z ..... ..., 
trJ 
tj 

"' ..., 
~ 
trJ 

"' 
Cl 
0 
> 
00 ..., 
00 
q 

~ 
t.:i:J 

~ 

fp. 
-:J 



 

APPENDIX No. 3-Contimwd. 

PrnionH to I From ~e-44-1· t'rom !8!~-1 From 1854 I 18_,9, I 1e6o. 1861. 
1844. to 1e1s. to lfo3. to 1~;,e. 

--- I ---- ----- ---- ------
Hydrography-

Tll\al •tatlons occupied temporarily ........... _ F!7 14~ ~Pl 370 :J2 50 ~7 
Th1alpurtie11,numberof,ineachyear............. 2 I) 11 tJ 10 12 7 
Current •tntlons occnpied ................................. __ ............ ~3 Q-26 3~! 3~ 84 44 
Current paMies, number of, in e-ach year ... _ •. _ ........................ , . 4 (: 4 2 J. 2 
Specimensofbuttow,numberof.......................... l,O\!\l 4,134 1,:llJ2 1,621> 164 188 1l 

R~('.ordl'!-

Triangulation, nriginn.lr1, number ..,f vol11mr/\............... 97 101 ~O~ J!1:1 ~14 l:.!0 F.2 
Ai;tronomical obiJervation~. originnlf!, nuinbf't of Yolunw11... 17 6!} 220 2'.1'.3 27 3.) 13 
Magnetieal obtmrvationll', Qrigiun!1-1, unm!wr of volumes.... 4 20 :,:tfi 61 ~I lJ j7 
DuplicnteH of the above, tmrnb{1r of vohunc:;. ... ..•. ...... ~7 18:1 2'.{li 1::J;! 77 Jll ioa 
Computa1ions, numb9r of volnm~s ........ _ ... _. - . . . . . . . . . 78 112 2~\4 4i-!1 88 115 GIJ 

Bydrogruphie eo1rndingQ and anglE'+i., origina.IR, volumeP:. ... . 1~8 408 iHHl 1
1 
~:m 30{) 194 1~9 

llydrograpbic sounding1t and anglfl?., dnplielltf'~, volntb.l'!L.. ::!R ~!3 80 101 Hl 10 
1'idal and ~urrent ohuervatJom1. originnJ.ii:, volmllf:'."' ... _.... 1'J7 20,) 5:11 CD:J 75 (i4 :m 
'Tidlll and c nrrent oh~ervntiom1, tlntJlit·ntf•f(, \'olmne1,1.. .. . __ . _ ... . 206 773 4!J7 57 54 l!'i 

Shf~etR from self·r(•gi8tering tide-gnugrs. number of. •. - . . . . . . - . . . . . . !l!'i' 54r) un 1PO 118 

TidalreduetionR,numbnofvohtmes...................... 410 t:m :n~ 5~ liO 4f~ 

Total number of volumes of rer.on1s .•• _................... !lG6 l, 711' 3. 41 ;. 4
1 

fi211 80.t 775 511 
Maps and chart>-

Topograpl;ical mapt11 original~---·····-··········-·-·-····· lfifl: 104 191 27:1 4.i 47 33 
Hydrographic charts, original<.. - .. .. .. .. . .. . . .. • .. .. .. .. .. 142 74 195 ~63 41 37 rn 
lteductlons from original ttbeeh! 1 number of ........ - . . . . . . . . 15 70 HP 177 92 2:1 21 
Total number of manuscript map~ and charts............. 3'2:J 248 G:{8 71'.l 178 JOI 70 

, Number of >kotcbes mado in llelcl and office................ 311 16G ;;:33 Cl7 3;,:3 108 62 
Engraving and prlntlng-

Eugraved plate• of 1ln1'hed charts, number of.............. 5 19 23 25 8 / 8 I 9 
Engraved plates of preliminary ('harh1, ~ketche~ and din.grnmR 

fnrthe Coa!!lt Snrveyreporh', numberof................. .............. 16 113 ~15 ~1 17 J4 
Eleotroty[tt! plat~• IDllde in each year ....................... _.......... 8 117 :l7o R7 58 43 
Finished charts published in each year .. __ .. __ .. .. .. . .. .. _. .. .. .. 24 ~2 24 6 7 7 
Preliminary charts and hydrogrnphinketrlle• puhli,hed... 8 lll:l 1@ 15 15 31 
Printed sheets of maps and c11arts di•trlbuted ........................... _ fi, 320 •

1 

21, !ili4 42, 'Ol tn, 481> 4, 0!12 13, 0!'4 
Printed •heets vf ditto depo•llod with sale agent•........... . . . . . . . . . . . . . . J~, .51\1 ~J. mu [ 11, on :i, :>84 2, 145 7:13 

Library--Number of voluw~~ ....................................... _..... 6.-(l ], 4iJ2 1, OJ fi l74 l:=IB Hl3 

Instrutnenf!~Cosl oL. ......................... _.. .... .. .. .. .. .. .. .. . .. .. .. .. .. .. . $;'!i, 7~_L_!~~l3~- __ _:~:~~----~1, 72!1 __ $2, 522 

GE~lrnAr, NOTE. 

18©. 

31 

57 
17 

6 
53 
24 
86 
2 

27 
Iii 
75 
2R 

312 

44 
32 

rn 
95 
65 

43 
6 

:H 
361 273 

4, 448 
91 

$894 93 

1863. 

14 

H 

fJ2 

3 
18 
35 
46 

171 

JG 
13 
77 

28 
38il 

Zl 
35 

rn 
-.... -.... ~ -. -

71 

6 

rn 
28 
G 

];) 

~!'>, G:iG 
3. 615 

1:1r, 

$1,832 87 

Total. 

1, 083 

····· 
1, 012 
.. ~ .. 
81 454 

1, 204 
r,34 
177 

1, 457 
l,!JOO 
3, ()24 

2B5 
1, i77 
1, 54"1 
1,N6 
1, 141 

13, 138 

931 
RT> 

585 
2,2';'4 
2, 286 

109 

416 
754 

ll>IJ, ~89 
!l!l, mo 
3, 8?lfi 

$54, f.RO 

Parties.-An average nnmbtr iB given for the yearfl previous to 184·1. A party operating in morn than 
one section during the year ia counted bnt on<:'e. 

Rcr:ord.<t,-Tb.c totr.l number of volnmf'" of r('cordH gh-en iu the table is grl:'uter thnn the nmulJer n0tir nn 

Tria11gulation.-Tbe extent of general coast iR mf'aaured in general ontlh1P, including DP1nwnre und Chf';;ia­

peake, a.e welJ ns aJl open bay~. but omitting the minor in!l!;'ntatlonFt of thf' ReR-coR~t. 1'he ex.t('nt of ~bore· 
linn is alim measured in gt>neral outline, and inclades such rivN!-l (Inly as have be('n triangulat(ld. 

Tupo!{Tapily.-.Thu fongth of general coa11t is meusnred similarly to thnt nndn triungnlation: but thEI' ~hnre­

line undt'r topography rf'pret1enh1 the whole water-line 11urv~ye-d, including all the miuor indt:>ntatiou~. ail 
• represented on the plane-table •heels. 

hnrnl, ovring- to the hindiul? up of ilqiaratp volumi·~. 
Engrrzud pltrt~s.-PrngTPi<K Rk1,td1rf! (avN11gi11g fnnrh,>t1n yearly) are not ('onnted. 
Li!Jrary.-Thc nmnlH'r nf volunw~ 1rnrehn:o:('d and donatt·d np to 1849 waR 6;JZ'i, 

It iH to be remarked that th(• nmnher!l; appL•nring in th(' C'olumn of 1biP. tn't:ilP fnr the yPnr immPdintely pre· 

ePding that of it1' compihfion Srf', in .'!nme ('aflflf;, ilul~iN't to be chnngrd) more nr lP~f.1, fo tb1• Pnccet•(Ung 
rt>pnrt, owing to data not being. nt tho timl::' of compilation, fully tnrnJ?d into the office from the di~hmt 
partie~ in the ftrfd. 
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APPENDIX Ko. 4. 
GENERAL LIST OF COAST SL"RVEY DISCO,-ERIES AXD lJEVELOP:\IE::'\TS TCJ lt'\i:I. l::\L'lXt'l\'E. 

1. Examination of the channd~ leadiug into CarYer'~ harbor, 1.PenobFcot La:·,) with Td'•·n:nc( to the 
positions of rocks and sl1oals danger1Jns to naviga1io11, 18():3. 

2. A dangerous ledge determined in pot5ition, with only eleven fret at m<'all low water, two mileF weFt of 
the north end of J'lletinic island, mouth of Penobscot bay, 18G3. 

3. A ledge with four fathoms of water on it, discovered S.S,Y. ± \\-., (trne,) and a mile and a quarter 
from Pemaquid light-house, coast of :'.lfainc, 1860. 

4. Numerous daugerous rccfa and ledge,; developed at the entrance aud in the approachcc of Danrn.ri:::cotta 
river, .l'tlaine, 18GO. 

5. 'l'wo rocks, one with three and a quarter fathoms, tlie other with only ten fc•(•t of water, and a ledge 
with three and a half fathom,;, found in tho channel of Booth bay, 1Iuiu0, ] ~GU. 

6. Determination in position and depth of ten rock,; neai· the approadH·c of l'ortlaud liarl><>l', and of a 
spot with only fourteen feet water on Bulwark sho&l; on Yaiior !tock, t1Ye11ty fed; 011 \\"itch !tock. twenty. 
four; on Corwin Rock, twenty-four an<l a half; on ~Iitcbel Il1Jck, thirty-one; on "~ilLrnl Hock. thirty-one 
and a half; 011 Bache Rock, thirty-two feet; on Hound Ilock, thirty fet•t; on Old L\11tl1ony or Ya1•ot· Rock, 
twenty feet; on the 'Vestern Hue-and-Cry, twenty-Eeven and a half feet; on 'yest Cod ledge, tbirty-four feet; 
and on East Cod ledge, forty-11iuc foct; 1863. 

7. Jeffrey's Lank and Jeffrcy'ti ledge, off the coast of "lain<:, thorouglily souuded out, 1860. 
8. Only eighteen feet at mean low water found on the rock one milt: to the southward of ~:'wguiu i:;land, 

coast of "faine, 1S:i9. 

9. Temiile's l<'tlge, near Cape Small Point, 1\Iaine, 1857. 

10. 'l'rue positLJU of the Hussey Hock, in Ca~co bay, determined, correctiug the erroneous one aE<:;igned 
011 previous charts, 1859. 

11. Determination of the position of a sunken rock_ on which the· steamer Daniel "' ebRter :;truck, in Casco 
bay, on the evening of the 13th of October, l85G. 

12. Determination of the (limcnsio1rn of AlJeu's Ilock, near Cape Elizabeth, J'ilnine, 1854. 

13. Determination of the P"sition of the "Iluc-ancl-Cry," the "Old Proprietor,'' aml other da11gcr~ off 
Cape Elizabeth, J\Iai11e, 18;i~). 

14. Huzzy';; Rock, south of Fletcher'~ Xeck, )Jaine, determined iu position, 1S.J9. 
15. Devdopment of a four-fathom hank off Cttpe Porpoi8e, )faim:, 185\J. 

16. Fishing ledge, off Keuuebunk, Maiue, thoroughly sounded, 1859. 
17. A rock one mile to the southward aml we~tward of Jkion it1land, with i-e,-enteen feet water; the 

sea breaks on it iu heaYy weather, 1858. 

18. Development of a rock off Ogunquit, bare at lo"' tides, and Yery little known, 18.SD. 

19. Development of Boon Island ledge, coast of l\Iaine, 18.5S. 
20. A rock off Cape NeddiL·k, Maine, determined in position, lS;':iS. 

2L A detached rock, two-third~ of a mile northward au cl eastward of York ledge, )faint', 18.58. 

22. Determination of th~ position of a rock more than a mile off the mouth of 1 ork ri,·er, 7\Iaiue, bare at 

low tides and dangerous to coasters, 1858. 
23. Development of Duck faland ledge, 1858. 
24. A fishing bank sounded out off Wood island, coast of :Maine, 1859. 
25. A very dangerous rock, with only six and a lialf feet watm-, off the eutranc(e to Portsmouth harl1<ir, 

New Hampshire, about four nautical miles eatitward from the ·whak't< Back light, 1858. 
26. A rock with twelve feet at mean low w;1ter, about fom miles and a thinl ea~tward of the "'bale's 

Baek, 1858. 
27. Determination of the positions of four points of rock in Sandy bay, (Cape Aun.) )fa~rn(·lrn~ctt;, 1861. 
28. A rock (not 011 any chal't) in the inner barb or of Glouccllter, )f>issaclrnsctts, di~covercd in 1853. 

29. Determination of rocks off Marblehead and Nahant, 1855. 
30. Determination of the position of 'Vhite Rock ledge, at the eritrance of S:iug;us river, Massachu-

setts, 1S60. 
7 cs 
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:Jl. A bank ninety miles eastward of Boston, with about thirty-six fathoms of water, probably a knoll 
connPCtl'U ·witl1 Caslw's leoge, but with deep water between it and the letlg:(', 1853. 

32. Boston harbor, Jfroad Round c1iaut1d thorougl1ly surveyed and marks recommended, 1848. 
33. StiYnal rol'ks in the foir clrn1111d-way in Bostou lrnrbor entrance, 1854. 
34_ An extension of the rnn<l-pit to the southward of Sunken ledge. Boston harbor, sincEi the rnrvey of 

1847; is:,s. 
35. lJi,.icovery of a rock with only ~eventeen feet of water at mean low tide in the Narrow~ of 13nstrm 

harl1or, J 860. 
36. Special i11vr•stig11tio11 of tl1e currentR of Boston lmrbor, 1860 and lSGl. 
37. A bank (Stellwageu'~ hank) with ten and a lrnlf to fourteen anrl a lialf fathoms of water on it, at 

the entrauce to JHasrnchusetts bay, anrl serving as an importiwt mark for approaching Boston and other 
harbrlJ's, l S:)4. 

38. ExtenPion of Stellwagen's bank to the Ronthwarc1 and eastwan] some sixteen or.seventeen square 

mile~. enclm<cd IJy the twenty-fathom curve, ] 85;). 

:J!) Changes in the viciniry of Ea~t harbor, (Cape Cod,) 1857. 
4 0. S11ecial tidal and current ob:'ervations at. thio mouth of Scusset river, (Cape Cod bay,) 181i0. 
41. A dangerous sunken ledge (Davis's ledge) t•J the eastward and in the neighborhood of l\finot\; 

]pclgP, 1Sii4. 
4,, llen'lopmPnt of a reef extending between Minot's and Scituate light, 1856. 
43. A sunken rock, with only eix feet on it at low water, off "\V ebstcr't; f'lag-staff, l\Iasrnchusetts bay, 1856. 
!4. A dangerous rock uear Saquisl1 Head, entrance to Plymouth harl>or, 18156. 

45. Three rocks determined in position, partly bare at low wnter, off l\Ianomet Point, l\Iassar.hns(•tts 
bay, 18;)6. 

4G. Determination of a veTy dangerous rock off Indian Hill, and four miles southward of M1momet Point, 
1\Iassachusett~ bay, with as little as six feet water 011 it, 1856. 

·17. The currcntf' of Cap Cod bay observed witl1 reference to thch· pl1ysical effects on the shores, 186L 
48. DPkrminatiou of the J>osition of a small rock with lPss tlian four feet at mean low water, 1war the 

clmnnel 11rnl i11 the vici11ity of Gn·at Rock, Hyannis harbor, Massachu~et.ts, 1S£i9. 
40. Probable conn<·xion of George's hank and the deep-H~a liankE north and east of Nantucket, 1855. 
50. Tlw decrea~p of dqJth, with general permanence of' form of George's Lank, off the coast of l\lassa­

chusctts, 1 S.57. 

5L A ~hoal Rpot near Little GPorge'R bank, 1857. 

52. Non-existence determiued of "Clark'~ bank" and "Cra1 ledge," laid clown on certain charts as 
distinct from 1111 irnmcni' e shoal ground off Cape Cod peninsula, 1856. 

53. 1\antucket shoals; Davis'8 new South shoal~, aix miles South of the old Nantucket South shoals in the 
trnck of all vessels going between New York and Europe, or running along the coast from the ea8tern to the 
srrnthern States, or to South America; discovered in 1846. 

5!. Two new shoals north and ea~t of Nantucket; di~covered in 1847. 
5ii. Six new shoals near Nantucket, the outermost fourteen and a half miles from land, and with only ten 

fret water; rliseovercd in 1848. 
56 . . McBlair'H shoals off Nantucket; discovered in 1849. 
57. The tidal currents of Nantucket shoal:; and the approaches, 1854.. 
58. Davis's hank, N antncket shoals; discovered in 1848, a11d survey :fiui8hed in 1851. 
59. Fishing Rip, a large shoal extending north and south, about ten miles to the eastward of Davis's 

bank, and thirty miles from Kantur.ket, witli four and a half fathoms; surveyed in 181)2. 
60. A ridge connecting Davis's new South shoal and Davis's bank; found in 1853. 

61. A small bank or knoll with but five fathom!! on it, about five miles east of Great Rip, with twelve 
fathoms between it and Davis's bank and Fishing Rip, the water gradually deepening outside of iL to the 
northward and eastward beyond the limits of the series of shoals, 1853. 

62. Discovery of a shoal lying N.NE., over six miles long, and twenty-four miles southeast of Davis's 
Soutl1 shoal, with ten to ten aud a lrnlf fathom~ of water, 1860. 

G3. Discovery of three small banks off the Nantucket shoals in the vicinity of Phelps's bank, and furtlier 
dcvdopnH~nt of tlie extent of that shoal ground, 1861. 

G4 1 li~<"<wery of Edwardll's shoal, one mile aud·seven-eighths southward of Nantucket light·boat, 1855. 
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6fi. Examination of the interference tides of Nantucket and Martha's Vineyard rounds, 1855. 
66. The study of the tidal currents of the Vineyard and Nantucket sounds, 1857. 
67. Contraction of the inlet at the north end of .\ionomoy island, arnl opening of a new <:mtrance to Chatham 

lrn.rbor, 1853. 
68 . .\Iuskeget channel, surveyed by Lieutenant C.H. Davi~ in 1848, and Lient<:nant C. IL )feBlair 

in 1850. 
6!J. Ui,;covery of two shoal spots, with twelve and thirteen feet water, eastward from Great and Littk 

Round shoals, Nantucket sound, 1856. 
70. Determiuation of two shoal spots near the northern extremity of Davirl's bauk, with fourteen and 

eighteen feet water, 1856. 
71. Further development of Edward's shoal, three-fourths of a mile from the southern Cro,;s Rip, X antucket. 

llOUnd, 18,56. 
72. Shoal sand ridges discovered northward of Great Point light, X antucket ;;ound, 1856. 
73. Important changes in geographical feature at the southeastern encl of Martha's Vineyard, ::\I uskeg<'t 

channel, 1856. 
7 4. r-. umerous rocks in Martha's Vineyard sound, LoLg Island sound, and the various bays aud harbors 

connected with them. 
75. Several dangerous r;icks and ledges developed in the approaches of Sippican harbor, (Bnzza1·d's bay,) 

and others inside of the harbor, 1863. 

7o. Two rocks discovered iu the approaches to Xewport harbor, R. I. One of these has fourteen and a 
quarter feet of water on it at mean low tide; the other has seventeen feet at low water. Ten other rocks, 
before known, were determined in position, 1862. 

77. Luddington Rocks determined in position, about ten yards apart, a mile and a half (nautic11l) southwest 
by compass from New Haven light, 1858. 

78. Development of a ledge (Great Eastern ledge) off Montauk Point, having at one }JOint only twrnty-
four feet at mean low water, and at another twenty-seven feet, 1863. 

79. The tidal currents of Long Island sound, 1854. 
80. The tidal currents of Hell Gate, 1857. 
81. Least water on the Hell Gate Rocks determined by dragging, 1857. 
82. Tidal currents in East river, New York, and surface and sub-currents invC'stigat«d in Xew York 

harbor, the lowe1· bay, and on the bar, 1858. 
83. The currents of the great bay between Massachusetts, Rhode Island, Connecticut, Xe\1· York, and 

New Jersey, 1855. 
84. Gedney's channel, in New York bay, having two feet more water than the old channels. Had the 

true depth of this channel been known in 1778, (then probably existiug, as seen by compa1·ing old and new 
charts,) the .French fleet, under Count D'Estaing, would have pas:led into the bay and taken the astiembled 
HritiBh vessel8, 1845. 

85. The changes in New York harbor, near New York city, between 1845 and 1858. 

86. Increase of depth in Buttermilk channel, micertained and made known in 1848 by surv<'y of Lfrm­
tenant D. D. Porter, United States navy-

87. The existence of a seventeen-foot spot on the shoal off the batte1'Y, New York harbor, the extension 
of the shoal towards the channel, and the shoaling of the water generally between the shoal and shore, lSJD. 

88. Shoal in the main ship channel of New York harbor, 1SJ5. 
89. The existence and character of sub-currents ascertained as bearing on the physical conditions of X cw 

York harbor, 1859. 
90. The tides of Hudson river, 1856. 
91. Sandy Hook: its remarkable increase traced froffi the surveys of the topographical en~iuecr~ and 

others, and by several succm;sivc special surveys made betwen 1844 and 1863. 
92. Development, by soundings, of a ridge lying six.teen miles off Barnegat, N. J., with eleven to thirtt)en 

fathoms of water, and sixteen fathoms between it and the coast, 1861. 
93. The alteration of shore-line and sea encroachment near Absecom light· house, coast of X ew J crsey, 

1863. 
94. Special examination made and changes noted in the vicinity of the Five-fathom bank, off Cape 

.May, 1861. 
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95. Dcvelopmrmt of hy<lrographic changes at the Delaware breakwater, 1SG3. 
9G. llelnwarc bay; Blake'"' channel at the entrance, discnvere<l in 1844; open when tlie eastern clianne1 

is eloPed by ice. 'l'his discrn-ery hns Pern~d to develop strikingly the resource~ of that portion of Delaware. 
97. Blunt"s cliamwl, in Ilel:nnwe h<ty. 

98. Change~ in the Delaware. uear the J>ca Patch, 1847. 

99. Hydrographic changes dcvdopPd iu the Delaware river, at lte Bulk Head shoal, near Fort Delaware, 
at the bar off Fort ?\lift!in, and 01,posite to Philadelphia, 1861. 

100. S1wci:tl PlllT<'Y of part of League i8hml, Dchware river, nn<l com1iarison of changes with previous 
BUf\'t'y~, 1863. 

101. Exami11<ttio11 of soundings eastwRrd of \Yinter Quarter shoal to detcrrn inc tbe alleged existence of 
a second i;hfla1, 1 S63. 

102. 'l'he true extent an<l position of the <lnngerous shoalR ucar Chincoteague i11let, Yirginia, 1852. 
103. Metornkin inlet, Virginia, shoaling from eleve11 to eight foet in the channel during 1852. 
] 04. The ~hifting of the bar of l\Ictomkin inlet, Yirginia, and changes of shore-iine, but without altera.· 

tion of cl('pth on the bar, 1862. 

105. Two channels into WLtchapreague inlet, Virginia-one from the northw:ud, and the otl1er from the 
eastward-both with "even feet watt:r at low tide, lt):):2. 

106. A shoal half a mile in t•xtcnt, not put down on any chart, five and a half miles cast from t11e north 
end of Par:nnore's ii<land, YirginiR. It has Lut four fathoms water on it., and nine fathom~ around it, 185:2. 

107. Great lllachipo11go inlet, Yi1·ginia. }'ound to have a fine wide channel, with eleven feet water 011 

tlw bar at low ebb and fourteen at high tide. Good anchorag<; inside, from two to eight fathoms. The best 
l1arbor between tl1e Chesapeake and lJ<·lawarc enlra.ucc~ ; 1852. 

1 OS. Two d1oals near the entrance to the Chcsapcnke-oue four and three-quarten5 uautical miles SE. by 
E. from Smith's hlan<l ligbt-hou~e, with seventeen foet water upon it; the other, E. by S., nearly seven and 
three-quarters mile~ from the same light, with ninctrcen and a half foct upon it; 1853. 

lOD. Ouly tl1ree feet water upon the "Inner l\Iiddle," the shoal part of the l\1iddle Ground, west of the 
"north cham1el," at the Che~apcakc entrance, 18.52. 

110. A twenty-five-fatl10m hole, two and a half miles ,Y.S\Y. from Tazewell triangulation point, eastern 
shore of tl1c Chesapeake. All other charts give not more than sixtl,en fathoms in tl1is vicinity. 

111. A shoal at the mouth of the Great and Little Choptank, in Chesapeake bay, 1848. 

112. The sounding and measurement of tlw bars in Rappahannock river, 1855. 
113. The general permanence of the Botlkin channel and shoal8 in its vicinity, at the entrance of the 

Patapsco river, bf'twpen 18,14 and 1854. 

114. ClurngnR clen~lopec1 in the shore-lines at the entrance of Little Annemessex river, Chesapeake 
b:iy, 18;)0. 

115. A 8hoal C•frw Poi11t ~boal) in Chc~apeake bay, with sixteen feet water on it, southeast from New 
Point ( :omfort lit;bt-l10n~e. off l\lobjack bay, 18ri4. 

l lG. lk-1·xamiuatiou of York fpit, UhcAapcakc bay, aud least water tletermined, (nine feet,) 185.5. 
117. York river, Ya., as a hm·bor, 1857. 
ll.S. Devclo1m1ent of the best line of' water for crossing the Kettlebottom shoals, Potomac river, there 

being no wdl-defincd channel, 18G2. 
119. Changes in depth and outline at Oregon inlet, N. C., 1862 

120. A rt:eonuaissance of the 'Vimble shoals, near Nag's Head, coast of North Carolina, 1854. 
121. Subrnm-ine range of hills beyond the Gulf 8tream tracked from Cape :Florida to Cape Lookout, 

1855. 
122. Deep water found ou Diamond shoal, and a dangerous nine-feet shoal off Cape Hatteras, 18.50. 
123. A new channel, with fomteen feet water, into Hatteras inlet, formed during the year 1852, which 

is better and straighter than the old channel. 

124. Changes 11t Hatteras and Ocracokc inlets, 1857. 

125. Extent of the sea eneroaehment at Cape Hatteras, and changes found near Hatteras inlet, N. C., 
ll::iGO and 1861. 

126. Special examination of the tides and currents, with reference to the 11ydrog::aphic and shore-line 
chunges at Hatteras iulet, N. C., 1862. 

127. A shoal found with only fourteen feet of water, S. by E. ~ E., and distant ten and a half miles from 
Cape Lookout light-house, 1863. 
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128. The gencrnl perma11ence in depth on the bar of Beaufort, N. C., with the changes of position of the 
chan11cl, 18.'i 4. 

129. Changl·~ on the lmr of Reanfort, ::\. C., 1S.'i7. 
130. llt'\Tlopment of the alt.crat.ion in outlinf'. and rh•ptli at the cntt·ancc of Tlcanfort lrnrl.01·. "'\. C., 1862. 
131. 'l'lie well-a~ct;rt.aiucd in fl m•rn·e of prr;,·aili ng win els in tlw mnvem!'n t of the lmrc :U C:ipe Ftear aml 

Kew l11kt P11trn11cc~, anrl tl11; gradual shoaling 1,f the main bar; tl1e lattL•r fort bei11g of great importaner' to 

the extensive (•omrneTce seekiuµ: that harbor, 1853. 
132. Changes in the main '\Yestern and Xew Inlet channel~ in Cape }'t•ar, 18;}.'J. 
133. Frying Pan shoal~, off Cape l'ear, N. C.; a channel of two and a half fathoms upward~ of a milP 

wi1fo, lli~tant. eleven nnutica] mill's from Bald Head light-hou"e ;lCTO";.; the Frying Pan shoal,:. A chanuel 
exLe11di11g from three to four miles from the point of Cape Fiear to eight or eight aud a half mile:; from it, with 
8u:ffieient water at low tide to aUow vessefa drnwing from nine to ten feet to cros" safely. A channel at the 
cli~tance < f fourteen nautical miles from Bald Head light house, one mile wide, witl1 three and a half to Sl'Y<'n 
fathomH water on it. '.rhe Frying Pan shoals extend twenty nautical miles from BalJ Head light-house, and 
sixteen, Feventeen, and i;ight.een font water iR found seventeen aiu1 eighteen nautical miles out from the 
light, 1851. 

134. Shoaling of Ca1w }'"\;ar Il.iver bar thoronghly examined for purpo~es of improvPmc•nt, 1S52. 
135 Clm11ge~ of ~hon•-line and hyrlrography ddPrmiuPL1 at thr: C;lpe Fear entrances, X. C, lt>;"JS. 

13G. Chang!'8 of the Cape Fear bars and d1an11els, 1S57. 
137. Ch:111g•~~ at the entrance of \Yinyah hay aud Georgetown harbor, anll the washing away of 1.ight­

Lonse l'oiut at the sarnE nntrance, 1853. 
13S. Less wat"r fuunll lJff Capr• Roman, by preliminary examin:1tion, than h:is 1cen heretofore assigned, 

1859. 

139. He-cxaminatinn, by s1mrnling-s, of the Rattlesnake shoal. S. C., 1SG2 

140. Ua:ffitt's new channel, Charleston harlior, with tlw same dC'pth of water :t$ the ship channel, 1850. 
141. The chm1ges in JUaffitt's chanuel, Chadeston harbor, S: C., from 1852 to 1857. 
142. lncrem;e of depth developed in ~Iaffitt's cl1an11el, Charleston harhor, S. C, 1858. 
143. Change;; in the main ship channel, Charleston harblJr, 1851. 

144. ChangPs in the channels at t.lw entrnn~e of Charleston harbor, 1852. 

145. The remarkable discovery of continuous deep-sea soundings off Charleston, ancl of soundings iu the 
depth of between four and five huudred fathoms lwyond the Gulf Stream, 1853. 

146. Stono ent1·ance, S. C., ;:ouuded, and channel found half a mile to westward of itB former pc1sition, 
with slight increa:-:e of depth, 1862. 

147. llevdopment of the cha11ges affecting the entrance to :Korth Edisto river, S. C., 1S;1G. 

148. The shrmling of North Edisto Pntrance from its formei· 1fo11th, to uim' feet of W<lter. 
149. St. lfolena entrance, 8. C., examined, aud a nPw chauuel from the eastward fon11c1, giving sixteen 

feet at mean low wat(,r, 18(i:2. 

150. Greater depth found throngh the channel of Coosaw river, S. C., (inlanll pacsa6e,) than has been 
hitherto supposed to exist, 1860. 

lf>L Discovery of a new channel between .i'\lartin's Industry ~shoal) and the southeast breakers, Port 
Royal enttance, S. C., 1856. 

152. The south channel of Port Royal sound developed, and nineteen and a half feet fonnri to be the 
least depth of water, 1862. 

153. The channel of the inland passage thoroughly sounded. leading from Port Royal sound to '.rybee 
roads, through Skull creek and Ualibogue sounll, 1862. 

154. Discovery of cold water at the bottom of the ocean below the Gulf Stream, a.long tl1e coast of :\ 01th 
and South Carolina, Georgia, and Florida, 1853. 

155. The discovery of tbe cold wall, alternate warm and cold bands, and various otltcr frntures of the 
Gulf Stream. especially such as concern its surface and deep-sea temperatures, and its distributi.on rdative to 

the shore and bottom of tbe ocean. 
156. Various facts relative to the distribution of minute shells on the ocean bottom, of p1·obahle use to 

navigators for recognizing their positions. 
157. Changes in shore-line aRd in d~pth observed in Ossabaw sound, Ga., 1560. 
1.58 . .A new channel developed leading into Sapelo som1d, Ga., three-quarters of a mile southward, and 

better than the one in use, 1860. 
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liJ9. Examination of Do boy, St. Simon's, anil Cumberlanil entrances, 18;)5. 

IGO. The bar and entrnnce of St. Simou'~ sonud, Ga., examined, 8howing no material change of deptl1 
within tl1e past two ye1m\, 18G'2. 

Hil. The shifting t0 southward and ~hoaling by several feet of the channel into Fernamlina harbor, Fla., 
ha,·i11g now only eleven fret at nwan low wfltr>r. I 8G2. 

1G2. A shoal inside of the entrance to Amelia river, Fla., 18{;7. 
]()~l. Hetzel ,,lwal, off Cape l'afi11veral, Fla, 1850. 
lG ·L A shoal spot founcl off the coast of Florida, ten mile8 from land and fifteen miles XE. of Indian 

River inlet, 1860. 
165. Temperature of 34° beneath the Gulf Stream, thirty-five miles east of Cape Florida. at a depth of 

three hundred and 8eventy fathoms, 1855. 
166. :Further explorations and investigations in developing the character of the Gulf Stream in the 

Florida channel, 18{;9 and 1860. 
] (i 7. A harbor of refuge (Turtle harbor) to the 11orthwarrl anrl westward of Carysfort light-house, Florida 

reef, with a depth of water of twenty-six feet at the entrance, 1854. 
168. A new pa~~age, wir.11 thl'(1e fa.thorn~ water, acro~s the Florida i·ecf, to Legare harbor, under 'l'rium1lh 

I"eef, (btitude 25° 30' N., longitude 80° 03' \V.,) which, if properly buoyed, will be valuable as a harbor of 

rcfug•·, 1852. 
1G9. A ~aft• rnle for cro~sing- tlw }'loridrt reef near Indian kPy, 1854 
J70. 'l'cnncE~eP ehoal, Florida reef, developPcl, giviug only twelve feet of water on its outer patch, IBGO. 

171. The po~ition of a sunken wreck determined and marked, lying off Grassy key, Florida reef, and 
near tlie track of vesselB, 18GO. 

172. A new ch:mnel into Key Wf•Rt lu11·bor, 18."iO. 

n:i. Co-tiJal lines for the Atlantic coaBt of' the GniteJ States, 18:14. 

17 4. Itulc11 for navigritors in regard to the tidnl current~ of the coast, 1857. 
17 5. Isaac 8hoal, near Hebecca Rhoal, Florida red'; not laid down on any chart; 181i2. 
17G. Channel No. 4, a nortlicaHt cntranee into Uedar KPy~ bay, LS.'3:2. 

177. Directions for entering the liarbor from Crystal lUver offing, west coast of Florida penins11la, 18fl6. 

178. A new channel discovered, leading into St. George's sound, (A1mlachicola, Fla.,) at the east end of 
Dog island, and anchoragc1 connected with it, 1S5S. 

179. Shoals near the cast a11d west paseeri of St. George's sound, (Apalachicola, :Fla.,) and a new channel 
found betwPen St. George's and St. Vinrent'::; islands, lS.58. 

180. Indications noticed of a deeprT and better channel forming to lead to the l~ast Pass anchorage, St. 

George'~ sound, }'la., 1850. 
181. ClrnHge,; in the depth of water obacrvcJ by comparison of soundings at Pcrclido entrance, 1860. 
18:2. l\loliile Bay Entrance b:H; in 1832 only seveut;ien foet at low water could be carried over it; in 

18;ll it had ninete:•11, and in 1847 it had twenty feet and three quarterB, as si1ow11 by successive surv''YS; 1847. 
183. The diminution, ttlmost clo~ing, of the pas8age betweeu Dauphiue and Pdican blam.l:s, at the 

entnmcc of .\lobilc bay, 1853. 
184. The currents of ~lobilc bay specially i1westigatcd, 1860. 
185. llorn Island channel, .:IIississippi sound, 185:!. 

186. The removal of the east ~pit of Petit Bois island in the hurricane of 1852, opening a new commu­
nication between the Gulf and .:IIississippi 8ound, a11d the rendering of Horn Island Pass more eai\y of access 
by tl1e removal of knoll:;, 1853. 

187. The accurate determination of Ship shoal, off the coast of Louisiana, in connexion with the site for 
a light-house, 1853. 

J 88. An increase of depth 11f water on the bar of Pass Fourchon, La., 18.'>4. 

189. Deep-sea soun<liug:; in the Gulf of .:IIexico, 1855-'56. 

190. Tid!ll phenomena of the Gulf, 1855. 

I GI. 'l'he changes at Aransas PasA, Texas, as bearing on the question of a light-house si'tc, 1853. 
192. Uo-t.idal lines of the Gulf of .Mexico, 1856. 
193. 011 the effect of wind in dit1tt1rbing the tides of the Gulf of Mexico, 1856. 

194. Development of a bar at the entrance of San Diego bay, Cal., 1856. 

195. A shoal inside of Ballaot Point, San Diego bay, with only twelve and a half feet of water, not la.id 
down on any chart, 1852. 
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196. The uetr!rmination of 1l1e position anu rnunuings on Uort<·z bank, off the coal't of California. 185:J. 
1!'17. Complete hydrographic PllrVl'Y an<l detr·rrni11nti<Jll of a point of roc;k 011 C'Ol'tcz clwal, 1856. 
Hl8. Tiul'S of San DiPgo, San Fnmci~co, and Astoria, 18;)4. 
l 9!J. The non-r,xif;tenee of San Jrnm j,Janrl, m-ually lair1 among the Sant;, BmLara grrmp, 1Rfl2. 

200. Co-tidal lineE of the l'acific coaft, 1855. 
201. Determination of Gucle Sam Roc;k, 18.)5. 

202. Investigation of the currents of Santa liarLara channel, 1856. 
203. Development in position of the point with only twenty-oue fret at mean low wate1-, of 'I oomlay 

Rock, (called al::10 Fanny Blioal,) in tbe track of ve::;8eh pmising the North .Farnllo11, aprro,ll'.hi11g San .Frnul'.i~to 
bay, 1863. 

204. Red sand marking the entrance to the Golden Gate, 18.55. 
205. Determinatiou of tl1e position of tbe wretk of the Bliip Flying Dn1gnn, in the track of ve;,:sels 

navigating San Francisco b11y, 1863. 
206. Chanud sounded ont between Yerba Buena and tl1e Coutrn Co,ta, Sm1 l'rnneisco Lny, 1855. 
207. A reef developed off the Contra Co~ta flats, San Francic'en bay, Cal., 1858. 

208. Whiting's Rock determined in position, near the "Brother:'," at the entnwce of San Pu.Lio bay, 
Cal., 1858. 

209. The further l'ncroaclnm nt of the t<and-~pit at t11e c011f11wnce of Karquiue~ and J\lare Island 8traits 
upon the channels which lead to the navy yard and to lienicia, lt<G2. 

210. Fm·ther developme11t of the extent of Uowmii'sion Rock, San Pablo bay, 18{)6. 
211. Ul1anges in the channel entrnnce of II umboldt bay 01' harbor, Cal., 1802 au<l 185:J. 
212. :;;outh channd, Columbi;1 river, surv(•yed anrl made av;.ilable to comnH•rce, 1851. Cl.anges of 

channels, their 8outhward tendency, and a new three-fathom channel from Cape l.lisappointment due we~t to 
open water, Colmnbia. entrauce, lt:l52. Furtl1er cha11ges, 1853. 

21:3. 'J'he depth of water on the bars at the cntrnuc<: of Hogue riYer and rmpquah river, Oregon, 18;)3. 

214. A shoal at the northern entrance to the strait of Rosario, "~. T., giving good holding-ground in 
thirty-three feet, 1854. 

215. Boulder reef, northwest of Sinclair i"land, Rosario strnit, partly Lar(' at unusually low tides, and 
surrounded hy kelp, 1S54. 

21G. A bank of three and a 11alf fathoms, aliout a mile off the southwc~t point of 8ucia island, at the 
northern elltrance of Washington 13ound, \V. 'I'., 18£i8. 

217. Belle Rock, in the middle of Ros~uio strait, visible only at extreme low tide:;:, 1854. 
218. Entrance Rock, at the el!trnnce of Ro~ario strnit, 1854. 
219. Unit Rock, iu the Caual rle Haro, "\Y. T., viKibl(; only at extreme low tide:<, 1S.'i4. 
220. A threc-fatl1orn shoal in the strait of J trnn de Fuca, off the south•·a:<t part of Bellevue or San J nan 

island, 1854. 
221. Allen's bank, Admiralty inlet, \V. 'T., 1857. 
222. A five-fathom sboal in the strait of Juan de :Fuca, Let.ween Canal de Haro and Ros::.rio strait, 1854. 
22:3. A bank in eleven fathoms off the southern entrance to Canal de Haro, 18.5-1. 
224. The non-existence of two islands at the northern entrance of Canal de llaro, laid down on charts, 1S{)3. 
225. Various surveys and charts of smt•ll harbor8 on the I 1acific coast of the United Sti1tes, and a con­

tinuous reconnaissance of the entire WeiStern Coast and islands adjacent, a great pm·t of which was imper 
fectly known. 

226. 'Vinds of tJ1e Western Coast of the United States, 1Sii7. 

ADDITIONAL LIST FOR 18G4. 

1. Determination of the poBition of Birch Point ledge, with eleven feet of water on it in \\risca~Ret bay, 
and of a rock with only four feet, near Clou's ledge, in Sheep~cot river, Maine. 

2. White Head Ground, about eight miles to the enstward of (Jape Elizalieth, Maine, developed in its 

general direction. 
3. A rock in the entmnce to New Bedford Harbor, )fassachusetts, determined in pm•itic,11. 
4. Development of Round shoal, with eleven feet at mean low water, outsidr of the four-fathom curve off 

Absecom inlet, New Jeney. 
5. Hatteras inlet: the charncter anil extent of rec<:nt change~ ia the depth of water determined by 

resurveys. 
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6. 'I'hre<• separate shoalo developed by reconnaissance to the Ronthward and ea~twarJ of Cape Lo~kont., 
K url h Carolina. 

7. Jkuufort harbor, N ortl1 Carolina, re-examined and its hydrographie changes determined. 
8. Two new chauneh develop<,d, leading into Charleston harbor, South Carolina, rl'sulting from changes 

in the direction of the former channels, and shoaling in the Lawford channel. 

9. Hydrngrnphic changeR determirn~r1 at the bar and ir1 the clw.nnel of St . .John's river, Florida. 
10. )!are hlau<l 8trait re~urvpyed, and changes developed in the vi~inity of the navy yard. 
11. l::ipccial 1;xami11ation of the flat in San Pablo bay, between ::-:an Pablo and Pinole Point. 

APPENDIX No. 5. 

HEI'OHT BY L1Et:TENANT CO:\L'.IIANDEH T. S. PHELPS, l:KITED STATER l'<AYY, ASSISTANT COAE'T 
Sl'JffEY, ON Hl:-i IrncONJ'\AlSl:-iANCE or THE CAPE LOOKOUT SHOALS OFF THE COAi::iT OF NORTH 
CA1WL1NA. 

U:-11TED STATES CoAST ScRYEY STEAil!F.R Conwrn, 
Portland, ft1.aine, September l, 1864. 

DI I{: l lrnvc recpectfolly to rep0rt on a rc•connaist'ance of the Cape Lookout shoals, l'\ or th Carolina. A t<urvey 
of thi~ grnu11d, at this Beawn of the year, I found impossible, owing to the conRtnnt strong winds and heavy 
i;pa wli id1 prevail after the middle (Jf .J mw, from April to tlw a hovf' pnioc1 hPi11g, I am informed, ah out the 
only sr•a,;m1 in wliich a l'UJTl'Y i:an be successfully accompli~hcd on this part of the coaet. 

Duri11g tlie few clayR on which I could n;ecnre any wmk the lioate coulJ not be UR<'d, nncl I found it 
too lrnz;u-dou:; (haviug struck in fourteen feet water) to run the steamer wll€1·e the color of the water iudicatecl 
three fathoms or le88. 

The brcakPrs make S. liy E. ! E., seven aucl a half mile:; from tlw ligl1t.houl:le, 11ncl are cou8tant with tlie 
exce11tion of' a space of about two and a half mile8, where in moderate weather the ~ca docs not break; and I 
was informt·d hy the light-hou~e keeper that this space was used by vessels drawi11g less than nine feet_ 

Fmm the south point of the constant breakers the shoal continue~ in the same direction three miles 
further, or ten ancl a ]i,i]f miles S. by E. ! E. from the light-house. This part of tlw shoal is indicated by 
light-green water, varying to n. yellow tinge on the shoall'st lump~; and ii-; also very "lumpy," the w1.ter 
over tl1e lumps varying in dqlth frnrn about. nine to eight<:en feet, and it i::1 on this 1rni11t rnnth of the c011sLant 
brcakert' that the blockade vessel~ have recently toucht.d. Ahout one mile and a llnlf to th<, rnuthward and 
ea~tward of tlte above shoal i:; ouc on wliich there i:i five aud a half fathoms water, and still further in the 
same <lir('ctiou, S.E. by S. ~ S., thirtren and a half miles from the light-house, lies the out(•r shoal, on whieh 
there i8 fin, aud a rprnrter fathoms. Beyoncl this I discovered no indications of shoa1f' vYitb the eyi' f'len1tr•d 
thirtc•en ft.pt. above t]H, water, and ten and a l1alf miles from the light house, just clear of tlie daugerou~ shoal, 
thP gronud on which the light-house stands is below, and the lower red stripe of ti1e olcl light-hou<e is half its 
width aboYc the l1ori:wn; the constant brnakcrs are plain in sigbt three miles distant. 

Thv lower red :itripe, well on tlie l1orizon, will carry a vessel arouncl the dangerous shoal in from six to 

eight fathoms. 
Ou the fin; all(l a half fathom shoal the breakers are in sight, with no horizon showing beyond, and when 

on the outc1· Bhoal, in five and a quarter fathoms, the lowe1· edge of the upper reel stripe of the old ligbt-house 
is a little al1ove tht' horizon, and there are no breakers in sight. With the top of the old light-house just 
di8cernible above the horizon, a vessel will be well clear of all shoalll, and fifteen miles from tlie light-house . 
.In from seven to <'leveu fathoms tl1e color of the water is dark green; in five fathoms a pale green; and in 
thi·ec fat homg and l<~RR a very light green, varying according to the depth. 

I am, ycry respectfully, your obedient servant, 
'l'IIOJHAS S. PHELPS, 

Lieutenant Commander U. S .. Navy, Asaistant Coast Suniey. 
Prof. A. D. BACHE, J,L.IJ., 

S11peri11lcndcnt United States Coast Suruy, lVashington, D. C. 
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APPENDIX No. 6. 
EXTRACTS FRO~[ THE REPORT OF ACTING ASSISTANT EDWARD COHDELL, DES('HJDIXC; ITYDRO­

GRAPHIC CHANGES AT BEAUFORT ENTRANCE, NORTH CAROLI:\A. 

IlE.•.LFORT, N. C., 2\Iay 2, 1864. 
Sm : I have the honor to report the completion of the resurvey of tlie entrance to this ha1·bor, from sea 

to }'ort ~lacon, in accordance with your instructions of Ma1·ch 21. The buoys have been placed FO a~ to 
mark the line of best water in the channel, and in conformity with the changes that have taken place since 
the last survey was made. 'l'he work was commenced on the 7th of April, and continued up to date. The 
principal changes in the channel occur at Black buoy, No. 3. It was placed in 18G2 in twenty feet of water 
to mark the point of the Bouthwest breakers. Since then the breakers have extended to the wei>tward about 
one hundred yards beyond the original position of the buoy, and but eight feet of water was found at it~ 
position. It was removed into sixteen feet. 

Abreast of Red buoy, No. 4, in mid-channel, a bank has formed with twelve feet of water upon it. Its 
extent is about four hundred yardB ina northwest and southeast direction, with thirteen feet on its eastern and 
thirteen and a half on its western side. To indicate its position for vessels entering this port, I have ~hifted 
buoy No. 4 from the eastern edge of the channel to the west side of the bank into fourteen feet water. l1y 
changing the position of Black buoy No. 5 to the southward and eastward to mark a twelve feet spot on the 
west edge of the channel, the buoying of the best line of water in the channel has been effected. 

According to the uew survey, fourteen feet was the least water found on the outer bar, rmcl thirteen and 
a half the best on the inner bar at mean low water. The mean riEe and fall of the ticks is tliree feet. 

Referring to the cliart you will perceive considerable change in the shore line at tlw uorthwest point of 
Shakelford island. A strong culTent at the mouth of Core sound is washing away that point, aacl is probably 
the cause of the formation of the bank in mid·channcl, and the making of a new chanael to the ~outhward of 
Illack buoy No. 7. 

This new channel, as well as the upper part of the harbor, also, will be thoroughly examined during the 
present month. * * * • Ju conclusion, I would express my acknowledgments to Commander Dove, of 
the navy, for his cheerful co-operation and promptness in furnishing means and facilities to cany out your 
instruc. ions. 

Very respectfully, your obedient servant, 
EDW .ARD CORDELL. 

Prof. A. D. BACHE, 

Superintendent United States Coast Suri,ey, Washington, D. C. 

APPENDIX No. 7. 

EXTRACTS FROM THE REPORT OF ACTING ASSISTANT EDWARD CORDELL, RELATIYE TO THE ~n?. 
VEY OF COHE SOUND, NORTH CAHOLIKA. 

eNITllD STATES ScHOONlm LENOX, 

New Bern, September!), 1SG4. 

SIR: I have the honor to report the completion of the bydrographic survey of the chnnnd leadiug 
through the Straits and Core sound, from Beaufort harbor iuto Pamplico sound, North Carolina. Fin' fept of 
water were found on Harbor Island bar, which depth can also be canied over the shoalest pl.ices in the 
channeJ through the sound. Southerly winds depress this depth to four feet seven inches, whil1• northerly 
and easterly winds increase it to nearly six feet. The entrance and bar at Harbor island havP hePn marked 
by three iron can buoys, painted white and black, in perpendicular stripes. The outer buoy, a sccond-clas:< 
can, was placed in seventeen feet of water, sticky bottom, one-fourth of a mile outside the bar; southwest of it 
three-eighths of a mile is the bar buoy, a third-class can, in five and a half feet; and S. "r· by W.~ ,V., oue­
half mile from it, lies the inner buoy in eight and a half feet of water.nearly in the position of the former light­
vessel. l<~rom 11ere the channel was marked by hand stakes, marking the points of shoals and pointing to 

8 cs 
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the best water, and by running or bush stakes placed at convenient distances from <>ach other in mid-channel. 
The number of ~takes from Beaufort to Barbor island is 13.5. The entrance into the straits from BE>aufort 
will be mark1:d by a ~pm-buoy a~ soon ns po:o~iLlc. The mean rise and foll of tides in the straits is one foot 
and a half near! y; 11t the entrance of the straits into Core sound, one foot; a11r1 <lt Piney Point, about half-way 
between lleaufo:·t and Harbor i~land, four-tt•11th~ of a f'lot. At Harbor bland it i8 han•ly 11erceptiule. 

The current in th(' ~ouud is feeble. and I:Jl'incipally caused by the prevailing wiuds. • • • 
Very reFpectfully, your obedient scrYant, 

EDWAUD CORDELL, 
Aetmg Assistant United Slates Coast Surrey. 

Prof. A. n. BACHE, 

Superintendent United States Coayt Surz;ey, WaJltiugton, D. C. 

APPE~DIX No. 8. 

TIDE TABLES 1•'0R THE L'SE OF NAYIGA.TORS, PHEPAimD FROl\I THE COAST SrRYEY OBSER\AT10NS 
BY A. D. BACHE, Slil' EIUNTENDENT. 

[Furnishe<l, ]J~· t1.nthorit.y of the TrN1sury Department, to E. and G. "T· Blunt, :Kew York, and re1·ise<l-1864.l 

Thl· following table~ will cna1 le navigatora to ascertain the timu 1rnd height of high and low water in 
some of the principal portB of the U nitcd States. The rc~ults are a1iproximate, tlw nl18ervations being still 
in progress, am! the pt:riocl of f:'everal of tlicm oteadily on the increast• a8 the coast survey advances. 

'The tides ou the coast of the l: nitcd States, on the Atlantic, Gulf of :Mexico, ancl l'acific, are uf 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 differenc<.:s in height between the two wccessive high waters or low 
water~-one occurring before noon, the other after noon. 

Those of the Pacific coast also ebb and flow twice during twenty-four l1ours, but the morning aud 
afternouu 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 l!lay be uwaeh on the next succeeding low water. Tl1e intervals, 
too, l1etween succe8sive high and succes~ivc low W<tter,; may b2 very mwr1ual. 

The tidc8 of porl s in 1 he Gu If nf J\fo:x ico, Wl'Ht of Cape St. GeorgP, ebb and flow, as a rule, but one{' in 
twenty-four ho1m,, or ari· singl<!-clay tide~. At particular parts of the mo11th there are two small tides in the 
twt·llty-:our bonrs. Tl1e 1·ioe and fall in all t.lie~e ports is small. East of Cape :-it. Georgi' tl1e rise and fall 
iucn.,tse~; th1~re are two title:;, as a rnle, during the twenty-four hours, aud the daily inequality referred to in 
the Pacific tides is lm-ge. 

'l'hese pee11liaritic8 rf;rp1ire a different way of treating the cases, and in some of them separate tablPs. 
I prnposP 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 dinst tlie matter of unfamiliar teclmical expressions as far 

as practicable., tl1011gh, for shortness' sake, some such terms may be employed after definiug them. The 
discussion of the Gulf tides has not been carried so far as to enable me to present the 1·esults in as definite a 
form as the others. 

As is well known, the intr;rval between the time of the moon's crossing the meridian (moon's transit) 
and the time of l1igh water at a given place is nearly constant; that is, this interval vades between moderate 
limits, which can be assigned. The interval at full and change of the moon is known as the establbbmcnt 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 co11Venient and less accurate quantity for the use of the navigation than the average 
inten·al which is used on the Coast Survey cha1·ts, and is sometimes called the "mean" or "corrected 
establi~hment."* The following table gives the priucipal tidal quantities for the different ports named in the 

• Thb term was iutroduced by the Rev. 1.tr. Whewell, who baa done so much for the investigation of the Je.ws of the 
tides. 
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firf't column, wlicrc they arc arranged under tlpecific heads. 'l'he third column of the tal1k !!"ives the mean 
interval, in 110uri' and minutes, between tlie rnoou'" traneit and tl1e time of liiid1 wnt<-r rn:xt nfter tl1e trani'it; 
the fourth, the diffei·enc'' l1ctween the greatest and tl1e least interval oceurring in diff•·rc•11t part~ nf' tlw month, 
(lunar.) A simple irn•pcction of this column will show how import:rnt it iR to <lHPrminF tliP~<' eltang1•s in 
many of the ports where tlicy amount to more than half an hour, or to more than fifteen minut1·' from tlrn 
average interval. The fifth, sixth, and seventh cnlumns refer to the height of the tide. The fifth give~, in 
feet, the average rise and fall, or average difference betwe<m high and low water; tl1e Rixth givrs the greatest 
difference, commonly known RR the rise and fall of spring tides; and the seventh the least clifference, known 
as the rise and fall of tl1e neap tides. 

'l'he average duration of the flood or rising tide is given in the eighth column; of the Pbb or falling tide 
in the ninth; and of tlic period during which the tide neithet' ri~es nor foll.-i, or the "l'tand," in the tenth. 
'l'he <luration of the flood is measured from the middle of thP stand at low water to the mitlrlle of the stand 
at high wat<>I', so that tlie whole duration from one high wntei· to tlic next, or from one low wat<>r to the 
next, shoulu be given by tlic sum of the nurn ber~ in the eighth and ninth eolnmm<. At most of thPH' places 
given in the lie<t a mark of reference bae been established for the height of the tide. I have omitted the 
dei'cription of these marks, (except in the following localities,) as of no particular i11te1·est in thi~ connexion. 

BENCH·lllARKS. 

Boston.-The top of the wall or quay at the entrance of the dry dock in the Charlestown navy yard is 
fourteen feet 1

60"o (or 14.69 feet) above mean low water.* 
New York.-Tbe lower edge of a straigbt line cut in a stone wall at 

Governor'A island is thirteen feet -fu'u·(or 13.97 feet) above mean low water. 
in the Fame 8tone. 

the head of a wooden wharf on 
The letters l~. S. C. S. are cnt 

Old Point Comfort, ra.-A line cut in t11e W:lll of the light.-house, one foot from the ground, on the 
southwest side, i& eleven feet (11 feet) above mean low water. 

Charleston., S. C.-The outer and lower edge of embrasure of gun No. 3, at Ca8tle Pinckney, i~ ten 
feet rVu (10.13 feet) above mean low water. 

TABLE J .-Tide tablefm· tltc coast ef tl1e Unitr·d ,-,'fair« 

PORT. 

l. 

COAST FROM PORTLAND TO lil<:\.Y YOH.K. 

RT ATE. 

2. 

ISTI!:nr~~L UET""EF.~ 

THIF OF '\fOo!\·~ 

Tlt.A~5IT A!"\D TBIE 

OY HIGH "",\Tl:H. 

3. 

---------- - ------------
~ ! 
~i 
7 '-:;;:' 
.0 g ~ 

~ ~ 1 ~ .~ I 
'E&.~ \'. I ~ I 
:::; :;; I "' --- ---------,----1 

4. 5. 1 6. 

-----1--

:MEAS DURATIO;'I; OF-

8. 9. ]()_ 

h, m, 
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T ADLE I-Continued. 

iIJSTEllVAL IlET'\VEEN 1 

TTl\lE OF l\IOON'f'.' 

TRASSIT AND TIME 1' 

UF HIGH \YATElt. 

}J(IUT STATE. ~ ~ 
~-" .,.,"" .5 § 

~ 

.a 

1. 3. 

~!~ 
I ~u 
1---

4. 
I 

---··---------- ----1 
i ' 

Ilyau11il"" .......... _ ...... . 

Etlgartown .. - .... - ....... . 

IJolmr~'s Hole .. - .... _ ... -
<lo. ·.·._-·_I 
flO ..•••.••••.• 

Taqrnulin Cove .... __ .. 
\\'"o4Jfr~ Hoh~. north :;;idt•. 

\Yood\ .. Hoh1 • south f,l.ide. 
Meuem~ha Bight .. _ ... _ 

Quiel:'i. Hole, north side ............ . 
(_,Juick'.-; Hok, ~outhr;ide ...•......... 

.cln. 

.<lo .. 

.do ...•. 

.llo ..... . 

.tJo ..... . 

.•. do ..... . 

('nttylmuk.. ------------ .do. 

Ki:>ttlt' Cw•e ·---------····-·····--··· ... <lo .•. 
Dircl 11'.'lum.l light. --- •.. . . . . . . .. . . . . • . . .. do .. 

~PW lkdford t>utnmcf', (Dumpling Rock)j ... do ... - ... - - . 
1't'""''P()rt. __ .. --·. -- ........... __ ..... ! R11nd1~ li:.land. 

Point J11dith ······-··--···· ___ do_ 
Block it'lnm1. ............ --· .... do .. . 
.Moutauk P1J:nt, L. 1 .:\('\V -York. 

Rand,\·Hunk ···-··------·-··- ... do. 
N~w York j ..•• do ..... . 
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·····-! 
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8 20 
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57 
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__ do --1 2.1 
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LONG BLA ~n ~OUNTJ. 
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Ntoninj!"ton .•..• - . _ ...•..• _. _ ......•.. ' Com_1t:•cti<eut. .•..••.. 

.Littk Gn\1 isla1111. - ......•.•......•... \ Nf'"w York .•.....•. _ 
l\t'W Lm1don ..... --·· ..............•. -1 C-ontwctieut ......•.. 
Ne-"· lla-vt>n ...... ---· ......•.......... : .... do .............•. 
Hridg~pnrt ... .. . . .. . .L ... do .....••........ 

Oy~tn Ba:•.- 1 L. l.. ---- ............. ····i :S-ew York .. --- . 
8nlld11:1 I•oint. l ... I. ····- .......... : .. do.----

New Ihwht-"1lt· ..•.... ~----·····-···---i~~ .. do 
'Throg'i:i Nt•ck ... - .... --- .........• _j_ do ... ~ ...... -- . 

COAST o:F S'F:W .n:n:.i.:v. 

Cold Spring inlet----· ... --· ...... _ --- . :'.'\tw Jersey .. 
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~~~~1<'.:~:nr~,!~~b~~: ::: : :: :: ::: : :::::::::!· ;;~!~:-~~:::: :: : : :: : 
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THE UNITED STATES COAST SURVEY. 

TABLE I-Contiuned. 

i I '.\"T F:R i.· .\ L U F:T \Y J•:E~ 

fDlE OF .'1UO.\. ·~ 

TlL\SflT A~D THIE 

OF HIGH '\\-,\TER. 

HISE A;o.;U l"ALL. 

PORT. f;TATE. 

l. . 

~~~~~~~~-~~~~~~~! 
l'HE8APJ!;Ai\.E UAY .AJ'\U JUVE[l~Cont'd.l 

j 
Auuapoli~L. _____ . __ ..... ______ .... ___ I )far,ylnnd 

llodkinlight ......................... •---·d1~---······· 
Baltimore ..... __ ....... ---- ..... ----- j .. -.d(). ---- .. 
"\\"ashington ______ .. _. ______ ........... i ~~Ht~lt:t of Cnlumhfa .. 
Jmnt'8 rivPJ', (City Point). ___ .......... , 'irg1ma ........ __ .. . 

Richm<>nd ...• ---- ... ...•... i .... do 
'I'appabannock ___ ....... __ ............ \ .. d:) 

COAST 01'' NORTH A'SJ) ~OlTTH CAHO LI~ A, 'i 

G~:OJU'.;f,\, ANI1 Fl.ORITJ,\. I 

Hatte-raFJ rnlet ........ ___ ........ ___ .. 1 North Carolina._. 
Beaufort .. _. _ .. __ ....•• _. _.. . I. -.. <lo. - - .. __ . ___ . _ .. 
Ba.Id Head .•. ____ ._ . ------ ..•.• ___ . _ .J. -.. dD. -- ...•. ____ -- .. 
Smithville ......•.......•............. ! .... tl1t •••..••••••••. 

'Vilmiugton .......... --- ....... ---- .. .••. d1l .••••••••• 

Gt"orgetown (!lltrauce --· _ •... _ ....•... South Carolina .•.•... 
Bull'~ Island baJ .. _ .. _ ........... __ .. . - .. do .••....... ----·. 
Charleston, (cuio;tom-hou1-1e wharf) .... . -- .do ..... . 
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h. 

17 
18 
] @: ;)9 

21) 10 
14 37 
Jf) ;::;4 
l 3 f 

7 

~) 

l~ 
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513 
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26 

40 

-18 

44 

0 

fi 

4G 

5i 
50 
;14 
3f 

() 

4~ 

57 
48 

St. Helena 1mund ·---------····-·--·-·· .. do ......... -----. 7 {) 
F-0rt Pulat:ki. (Savanuah ('ntrance) ... . GeOl'giu ...•. ------­

.. do 

20 40 
Savannah, (dry-do<'ck lvh&rf) ... _ ... _ .. . i-.i: 1:1 .5L 
Doboy light-hous~ ...... __ ....... - ... . .do .... 7 33 55 
St. Simon'~------· do ... 

f"lorida 
4:J 4G 

Fort Cliul"h 53 
St . .John"i. rh .. ·f'r ... . .... do .... . 
St. Augustine ... . 
Cape Florida. ......... ____ ._ .. __ _ 

·i .do .... _ 
7 2~ 

8 :?l 

34 
8 21 

40 
an 

.... do .... . 
Indian key._. ___ . _ ... ___ ...... _____ . _ .. _.do .•••. ·--
Sandkt'y ........ ·-···--··-··· ..... 1 •••• do ...... . 
Key Weist.----···.···----- ..... ___ . i .... do ...... -·---- .. . 
Tortuga:B - ______ ..... --- .•..... ----.. .do ........ ----.... 9 5G 
Charlotte harbor ...... ----- ... ---·-· ....... cl0. -- ..... ___ .... 1:1 
Tampa Day, (Egmont key) ...... ___ . 
Ce-darK€'-yi,i, (Depot key) .•.. ---·--··· 
St • .Mo.rk'tt •...••. --- ..•.. _ ... ------- _. 

'WESTER!\ C'OAST. 

San Diego._ .. __ _ 
San Pedro _. 
Cuyler',; harbor._. 
Ss.n Luis Obispo . __ 
:Monterey - ... __ . 

South Farallon ..... . 
San J:t"rancisco, {north beach) 
Mare island, (8au FrauciRco bay). ___ .. 
&nicia, (8an Franci~f'o bsy) ... __ ..•.. 
Ra.veDswood, (San :t'runcisco bay) ..... . 
Bod•g&- •.••••.••.. '." .......•. : ...... . 
Humboldt bay. - - . - .. - ..•.....•.. - ... -
P-ort Orford. __ ...... --·--- ...... ___ .. . 

.. dn. -- ......... _ .. i 11 ~l 

.. do----·--··--·---·\ 13 i.·, 

.. do·--··--·--·-··-·1 13 38 

i 
~l 38 

dn. ___ . · 3~ 

__ .dn. __ _ I ,l 2;"i 

.. do..... .
1 

10 8 
. ... do..... 10 2'2 
... do..... llJ ;J7 

.do..... --•Ii 12 6 .d(). - - .... --- . . . . 13 4(l 

.di>-. - - ..•.. -- -- - - . 14 10 

.di,_ .... _......... 12 :JG 

.do ......••.•....• ,

1 

~1211 '-l'~li 
- .. du .. -·.-----··--· _ 
Oregon .......•..... 

Ati.h:>ria. ··········--·--··---·----- ...... do .•............. i 12 4~ 
Nee-ah harbor ........ ---- ....••....... ! 'Vai'Jhiugto-u ......... 1 l::! 3:3 

~:.,7i=.:::h~~~~: .-.·_··_ ::: ::: : ::: ::: : : ·1_: ~- _: _:d~to~.: ~. :_-.· ·•· ·_._:-__ :_ ·_. :_:_: __ : ~----\! 
Semi-ah-moo boy*. -- . --- .•....•..... -
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15 

() 

57 
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4. ;:i 

!!. 7 
:J. 8 
4. ~ 
5. 1 
5. g 

7. 0 

ti. 3 
G. fi 

6." 
;J. ~l 

-1.5 
4.::? 
1.5 
i. e 
1.;:? 

1.3 

1.2 
1.1 

1. 4 

~- G 

3. 7 
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*' ~ee remarks on page 92t and following. 
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(i2 REPORT OF THE SUPERINTENDENT O~' 

NoTE.-The mean interval in column 3 has been increased by 12h.. 26m. (half a mean lunar day) for 
some of tl1e ports in Delaware river auJ Chesapeake bay, ~o as to ~lww the ~ucces~iuu of times from tlie 
mouth. Therefore 1271. 2Gm. ought to be subtracted from the eEtablishmcnts which are greater than that 
quantity before using them. 

The foregoing Tahle I gives tl1e means of determining, roughly, tlie time and height of high water at 
the several port:i named. 'l'he hour of transit of the moon preceding the time of high water is to be taken 
foim the Almanac, and, the mean establishment being added, the time of high water results. Thur;: 

Example 1.-It is required to find the time of high water at New York on November 5, 1854. The 
Americiln .Alumnae gives Oh. Om as the time of transit of the moon on that day. The mean interval fm 
New York, from Table I, column 3, is Sil. 13m., which, as the transit was at Oh .. , is, roughly, the time of high 
watc1·. 'l'hc moon being full, the height is that of spring tides of column G, viz: 5.4 feet. If the soundings 
on the chart arc reduced to low-water spring tides, 5.4 fret are to be added to them to give the depth at !1igh 
water. If the soundings are reduced to meau low water, the rise and fall of mean tides being 1.1 foot less 
than for springs, the rit'c or increase of depth will be half of this, or 0.6 of a foot less than 5.4 foet, which is 
4.8 fod, or nearly four feet ten inches. 

Example JJ.-Requiret1 the time of high water at 13oston on January 23, 1851. Erom thE American 
Almanac we find the time of the moon's southing or transit on that day 5h. l8m. a. m., and from Table I the 
mean interval at Boston d1·y tlock is 1111 .. :nm. 

,,-c ban~ then Sh. l 8m., time of transit. 
'l'o which add 11 21' mean interval from Tabh• I. 

16 Mi time• of high water, or 47t. 45m. p. m. 
If the Greenwich Nautical Almanac i,; used, acld 2m. to the time of transit of Greenwich for every hour 

of west longitude, and it~ proportional part for kss than an hour. It will suffice to take the lialf hour wl1ich 
may he over any number of hourB, a& the correction for less than this would be less than one minute, and 
need not bl' takt·n into account. Thus, B<lSton is 4h .. 44m. west of Greenwich. 'l'he correction to be applied 
to the tim(' of trau~it of the moon i:<. for the four honro, eight minutes, and for the forty-four minutes, one 
minute. Tiu~ time of tran~it. on t.l1e rfote a~~nmed in the preceding example is 17 h. 9m. of the 22d. or ah. 
!.lm. a. m. of the 2:~c1, to wl1iel1 ad<l uiiw minutes, the corrPction juRt found, gives .'5h. lSm., as before ascer­
tai1wd from tin~ Arnnican Almauac. 

In uoing tlw ruited Statl':o Kantical Almanac, in the astronomical part of which the trnnsits of tbe 
moon are given for the meridian of 'Wa~hi11gton, the corrections n~quired may, in t11is fi.rt>t approximation for 
tlw Atlantic coa~t. he 1wghect.,1l. To find tla~ time of tl1e next. following low water, atld, from 'l'ablli I, tl1e 
c1urntion of eb1 tide. 

This gives 411. 40m. p. m, time of high w11.ter. 
(i 1:; duration of ebb from Table I. 

10 58 p. m. 
By subtracting the cluration of floocJ tide we obtain the time of the preceding low water, lOh. 32m. a. rn., 

recolleeting that 4h. 45m. l1· m. is the same as 1671. 45m. reckonecl from midnight. 
The height of tliis tic1e, corresponding to the tran8it of 5li., wiJI bring it nearly to a neap tide, and the 

i·ise and fall obtained from column 7, Taulc I, is 8.5 feet. The next following high water may be had by 
adding to tlw time of low water the duration of flood from Table I; thus: 

101'. iiSm. p. m., time of low wt1ter January 23. 
6 1:3 duration of flood from Table I. 

Sum 17 11 or 51i. llm. on ,fanuary 24. 
Or, having found the time of high water, the time nf the next following high water may be found by 

adding the duration of flood ancl ebb together, and their sum to the time of high water found ; thus : 
6/i. l3m., duration of Phb tide from Table I. 
6 13 duration nf flood. 

Knm 12 26 
4 4,5 

Snm 17 ll 

duration of whole tide. 
p. m., Jan nary 23, time of high water. 

or .5h. 1 lm. a. rn, January 24, time of the next succeeding high water. 



 

THE UNITED STATES COAST 8URVEY. ()!\ 

Subtracting the same quantity will give the time of the preceding high water; thu~: 
4h. 43m. p. m., or 167t. 45m. from midnight, i.o the time of bigh "\Yater. 

12 26 dnrntion of flood and ebb tide. 

4 ID a. m. of the 23d for the preceding 11igh water. 
The duration of the flood and the ebb being reckoned from the middle of one stan<l or ~1ack water to 

the mid<lle of the next, the time of beginning of stand of ebb or flood will be found by n1btrai:ting lrnlf the• 
duration of stand or slack water given by column 10, Table I, from tlw timP of hii!"h or low water, aac1 tl1e 

time of the end of the stand of ebb or flood by adding tl1e same. A 11emer approximation to tl1£· times and 
heights of high water may be ubtaiued by the use of 'l'ables II and lll. 

TABLI;; II. 

Interval fu:t1ceen tlu flmc qf moon's transit and tlic time qf high walr'r j(Jr dijjernzt hours qf transit, and jrH 
saeral dijfl:rnit ports 

Tjme-0fmoon'i.; Bo10to11, J\fat-;S. New Yot·k, 
tramdt. N_ Y. 
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TAJJLE Ill. 

Showing tlil' rise and fall r:f tula, and corrections to be applied to determine tl1e dcptlt at high water ef 
.wundings on r:ltarts T(fl'rrl'd to mean low water, and to low water spring tides. 

- ------- ----- ---- ·--- ------ , _______________________ _ 
~ ! ·~ 
- Ror::ton, ~fa,;:;s. XP.W Yl)rk, K. Y. PhiladL•1phia, P1L Olrl Point Comfort, \'a. Baltimol'e. l\ld. g . i] A. n I c. A J~. - -, c. :-~~--~~,- -~.- - A. B : c _A ___ n_. __ !_c_. - i) 
'"' I I £.'.; 

_________ 1 ___ ----------------- ------- ------ ---------

' I I I - ~ ~1~ ~ ~ ~· ~ ~·~ ~ ~-'~ ~ ~ ~ ~ 
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TABLE III-Continued. 

-------------------------
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In these the variations in the interval between the moon's transit ancl high water are shown for some of 
the principal ports contained in Table I. 'I'hese variations. of intervals 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 extend~ from the 0/i.. of tran~it, midnight of the calendar day, or full of the moon, to 112 hours. 
Tl1e numbers for cl1angc of the moon correspond to those of Oh., and for 13 hours (or lli. p. m. of tl1c calendar 
day) to 1 hour, aud so on up to 23 hours. 'l'he ports for which the nurnbe1·s are given arc de11ignated by the 
heading of the column. 

The mean inte1Tal. it will be seen, does not occur at full and change, but nearly two days afterwards, on 
the Atlantic coast. At 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 
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the moon, and neaps two days after the first and last quarters .• The use of this table of nearer a1iproximatiou 
is quite as simple as that of Table I. 

Rufe to find tlte time qf ilig!t water.-Look in the Alm1rnac for the time of thP moon'~ transit (or 
southing) for the date required. In the table corresponding to that time will be found tlw numlwr to be 
added to the time of transit. 

Example III.-Required, t1e time of high water at New York October l, 1856. rsing the l~uitc•d 

States Nautical Almanac, we find th<' time of the moon's transit 11l. 2±m., astronomical reckoning, or lh. :1 !m· 

p. m. calendar time. From Table II we have, under the heading of New York, for 1/1. :!Om. (the nean:~t 
number to lll. 24m. in the table) 8k lOm. 

Thus, to ll1. 24m., time of moon's transit, 
Add 8 10 interval found in Table III. 

The Rum 9 34 p. m. is the time of high water on the 1.it of October, 18il6. 
If the sum of these numbers had exceeded twr·lve, the ticlP would lmve belongPd to 0<'tober 2, and we 

must have gone back to the tranl'it of the day before arnl computed with it to obtain the tide of ( lctober L 

Rule to find tlte lieigltt ef ltiglt wuler.-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 he found the rise and fall cclrre8ponding 
to the time of transit; in column B the number to be added to soundings on the chart, where the ~ouudings 
are given for mean low water; in column C the uumber to be added to charts oi" which the sounding:; arc 
given for low w;tler spring ti<les. 

In the foregoing example, (III,) the time of transit being between 1 and :::! hours, we fincl from Table III 
the rise and fall of ti"des on the 1st of October, 1856, between 4.9 and 4.7; the number to LP added to 
sounding given for mean low water 4.5 feet, (column B,) and for low water i"pring tide~ (column C) 4.H feet. 

Having found the iime of high waLer, that of low water may be obtained, nearly, by adding the duration 
of ebb .from column 9, 'l'able I. The time of the next preceding low water may be f1mnd by subtracting 
the duration of flood from column 8, '!'able I. The time uf the next following high water may lw found by 
adding the duration of both flood and ebb, and of the next preceding high water by 1mbtracting the same 
duration of the whole tide. 

Example IT':-To find the next high water following that of Example~ III. 
The duration of flood, column 8, Table I, for New York, is Git. Om.; ancl of ebb, from column 9, i8 

611. 25m.; 
To 
Ad<! 

the sum iB 12/1. 25m. 
9k 34m. p. rn., October 1, time of high water found, 

12 25 duration of Hood and eLb. 

Sum 21 59 01· 9h. 59m. a. m. of October 2, the time of the> next high water. 

TIDES OF THE PACIFIC COAST AND OF PART OF THE COAST OF FLORIDA.. 

On the Pacific coast there are, as a general rule, one large and one small tide during tl1e day, tl1e height 
of the two successive high waters occurring one a. m. the otl1er p. m. of the same twenty-four hourn, uncl the 
intervals from the next preceding transit of the moon are very different. The inequalities depcnrl upm1 the 
moon's declination; they disappear near the time of the moon's declination being nothing, arn\ are grPat('St 
about the time of its being greatest. The inequalities for low water arf' not th<' 1<ame as fm· high. thongh 
they disappear and have the greatest value at nearly tlie same timPs. Thi~ titles of tlu~ ~outliern iiart of 
Florida and of the western coast of tlrn.t peninsula, as far as St. ]fark'"· arP of the sanw elmractcr. 

In Puget'8 r<mmd the inequalitieo; for tlrn interval of high water and for the height of low water follow 
this rule; but tl10se for the intci·val of low wat<~r and height of high watC'r r1isappcar about one day I,cfore 
tlw moon's declination is greatest, and are greatest about four or five days before the greatcFt d<·clination. 

When the moon's declination is north, the highest of the two tide::; of the twenty-four hour~ oecuni at 
San Francisco about eleven and a half hour:; after the moon's southing, (transit ; ) and "'hen the declination 
is south, the lowest of the two high tides occurs about that interval. 

The lowest of 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 

9CS 
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the ti.:le 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 example, the tide-gauge marked 
6.7 feet. ,Joining all the lieights observed in the twenty-four hours, 
we lrnve a curve like that markf'rl in the figure. The two high 
waters arc a and c; the two low waters b and d. If a is the l1igh 
water which occurs about tweh-e hour~ after the transit of the moon, 
when the dec1iuation is south, the ebb a b is quite small, and the 
11igh water, a, is much lower tlian the next liigh water, c. If the 
moon's declination i" nodh, it is the large high water, a, of the 
seeonrl diagram which occurs next after the transit, and about twe1ve 
hour~ from it. At Key '\Yest the contrary obtains, diagram 1 apply­
ing when the moon's declination is uorth, and diagram 2 when south. 
Tables IV and V give the numlJer to be adcled to the time of moon's 
transit to iind t11e time of high water almost as readily as iu the 
former case. 'I'hcy are of double entry, the time of transit being, 
aR before, placetl in the first column. The number of days from 
the day at which t11e moon had the greatest declination is arranged 
at the top of the table. Entering tl1e first column with the time 
of transit, and following the line horizontally tmtil we come under 
tl1e column containing the days from the greatest Jeeliuation, we finrl 
the number to be aclded to the time of the transit to give tlic time of 
high water. lf the ruoon's declination is south, Table IV is to be 
used; if north, Table V. 

Tabl<'s IV to IX, inclusive, havr' hPcn recomputed, using more complete data for the inequalities above 
referred to, and to those for Sau :Francisco similar_,tablcs have been added for San Diego, Astoria, l'ort 
Town~hend, arnl Key '\Vcsr., }'la. For the other plaees on the '\Vrost.ern Coast given in 'l'able I the following 
ru1c8 will give 1rnfficiently close approximations. 

To obtain the time~ of high or low water for San Pedro, Ouyle1~8 h>trbor, and San Lai~ Obispo, compute 
first the time for San Diego by 'fables IV, Y, or VIII; then add to the time thus obtained 30 minntes to 
obtain tbe time for San Luig Obispo, and subtract 13 minutes for Ouyler's harbor. At San Pedro the time 
of higl1 or low water if' spnsibly tlie same as at San Dit;go. 

}'or l\lontcrey, South l<'arallon, Mare Ishnd, Benicia, Ravenswood, and Borlcga, cornpnte first the time 
for San Pranci~co; then subtract from the time thus obtained lh. 44m. for Monterey, lh. 29m. for the South 
Farallon, and 49m. for Bodega, and add 34m. for Mare Island, lli.. Mn. for Benicia, and 30m. for Ravenswood. 
For Humboldt bay, Port Orfo1·d, and Neeah harbor, compute first the time for Astoria; then subtract from 
it 40m. for Humboldt bay, 17t. 16m. for Port Orford, and 9m. for Nccah harbor. 

For Steilacoom and Semiahmoo bay, compute first the tirne for I'ort Townshend, and add to it 57m. for 
Steilacoom and l/i. for Semiahmoo. Tlie approximation will be only a rough one for Steilacoom. 

For the heights, Tables VI, VII, and IX for San Diego can be used without change for Sau Pedro, 
Cuyler'<! harbor, aud Sim Luis Obispo. 'l'hese tables for t\au Francisco are also applicable to Monterey, 
South Farallon, and Bodega. For Mare Island add 1.2 foot, for Benicia. 0.9 foot, and for Ravenswood 2.7 
feet, to the quantities for San l'rancisco. 

}'or Humboldt bay, Port Orford, and Nceah harbor, the tables 
foot for Humboldt bay, and 1.0 foot for Port 01ford. For Neeah 
results without chri11gc. 

for Astoria may be used, subtracting l .7 
harbor the tables will give approximate 

}'or Semiahmoo bay, add one foot to tlrn quantities in the tables for Port 1'ownshend. For Steilacoom, 
a rough approximate may be obtained by adding 4.6 feet to them. 

For the coast of J<~lorida, compute the times of high or low water for Key \.Vest, and subtract lli. 7m. for 
Indian key. and add 26m. for Tortugas, :u,. 3\lm. for Charlotte harbor, lit. 5lm. for Egmont key, 3h. 45m. 
for Cedar krys, and 4h. Sm. for St. Mark's. ~'or the height11, add half a foot for Indian key, and use the 
tables without change for Tortugal'I 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 prepared for those places. 
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TABLE IV.-KEY WEST. 
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-~~~~--'~~-'-~~-'--~--'~~-'-~~-'--
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TABLE IV.-ASTORIA. 

SOUTH DECLISATION.-DAYS FRO:U MOON'S GREA..TF.ST DECL!SATIOS. 
~ 
c . 
E ~ 

..... ;: Before- • After. 

j! 6 i I 3 I 2 I i 0 i I 2 3 I 6 

---;:-::- -;,~--;:----;:-::-'~~I~ ~1-:-:-[1-;,:-:-;---;-;:-/----;:::-,--;:;:-;::-/:-,:--:--;:- h. m. 
o 11 l~ 42 rn ;,5 ' 13 5 13 18 I 13 2e 13 38 I 13 41 13 4'> ' 13 46 13 44 13 40 13 34 I 13 24 13 14 13 2 

o 30 12 ail 12 4!' l~ 5~) 13 12 13 22 13 .32 1 l:J :11 
1 

13 39 13 40 13 :38 13 :14 ia 28 13 18 13 ~ i2 55 

1 o l:l 2!' 1~ 4:.! 12 5:2 13 5 13 15 1:-J 25 i i:J 28 i 13 32 13 3:i 13 :n 1~ 21 13 21 13 11 13 1 i:i 4!J 

1 30 12 23 12 3(1 12 46 l::! 59 13 9 J::J l!J 13 22 i 13 26 J3 27 13 2;j I 13 21 13 J.') 13 ;") 12 ,).) 12 43 

0 12 l:'".i 12 28 12 :38 12 51 13 1 13 11 13 14 l:l 18 13 19 13 17 I:~ 13 13 7 12 57 1'2 ·17 rn 35 

~ :30 12 9 12 :!2 12 ~)2 12 4!1 12 55 1:1 5 : l:J 8 13 12 13 13 13 11 13 7 13 1 12 51. 12 41 12 29 

:i O 12 ~~ 12 16 12 ~G 12 :m 12 49 IQ 59 13 2 13 13 7 13 5 13 1 12 55 l::! 4:l 12 3,) 1:J 23 

:3 :_w ll 5f< 12 11 12 :21 12 34 12 44 1~ 54 12 57 13 13 2 13 0 l;! 56 12 50 12 40 I::? 30 12 18 

ll 57 12 10 12 20 12 3:3 12 -1:~ 1~ ,53 12 56 13 13 12 59 12 !i5 12 49 12 39 12 29 1:2 17 

'1 30 l:.! 0 

G o l:J ~ 

5 :lO 12 l;') 

(J 0 l~ 2.'"i 

12 13 

12 ~1 

12 :..>t: 
1~ ;JF 

li :rn l;! :HJ 1:.! 4!i 

'j 0 I J:J 4,) 12 fll-1 

~- 30 1~ :>J 13 e 
" {) l:J l:l lG 
!-- ;rn J.J 13 :JI 

n o 1:) 10 r2 :J:J 

~} 3() ];3 l'.l 2'2 

10 0 I 1:3 l:J Ji' 

HJ :lO 12 .:1~J L) 12 

l 1 o 1~ ,3:1 1 ia n 

-~-:u_' ___ ,2_: J_~.~:__ 

12 ;2:3 

12 31 

12 Je 
1:2 4~ 

l:l i' 

1:3 IE 

1:1 2ti 

1:3 Ill 

l:J :3:1 

l'.) 3:."! 

i:J ;.?~ 

12 ~!fl 

12 44 

12 51 

13 1 

13 1~ 

1:1 ~] 

1:3 :JI 

13 :Ju 
n -!4 i 

I 
13 4ti ! 
ia 4;J ~ 

1:1 11 

r:: a;> 
1:3 2!1 

1:1 22 

12 46 12 ;}() 

1'! 51 13 4 

13 1 13 11 

1311 1321 

1:1 :!".:! 
J:J :u 
t:i 41 I 13 51 : 

l:l 4\l r 1~1 5U 

1:1 ~41 H 
13 ~}(; 14 

1:3 32 

!:) 4 l 

12 59 

13 7 

13 14 

13 24 

13 3:; 

13 44 

13 541 
1-i :2 

14 7 ! 

11 (l ! 
H 8 i 

13 ;;[ i H 14 1 I 
I :1 43 I 13 53 13 58 ' 

l:J :J!J I 1:1 4() 1:1 52 I 

13 

13 11 

13 18 

13 23 

13 39 

l'.J 4B 

l:l 58 

14 6 

14 11 

14 1:1 

14 12 

H 8 
14 2 ! 

13 56 

13 49 

13 

13 12 

13 19 

l:l :J!J 

13 40 
13 40 

13 .sn 
14 7 

14 12 

11 14 

14 13 

14 !) 

14 :l 

13 57 

13 50 

13 2 

13 JO 

13 17 

1.l :27 

13 38 

13 47 

]3 :17 

14 5 

14 10 

14 12 

14 11 

14 7 

14 1 

13 55 

l:J 48 

12 58 

13 6 

13 13 

13 23 

13 34 
1:) 13 

13 513 

14 1 

14 

14 

14 

14 

13 57 

13 5l 

13 44 

12 52 12 42 12 32 12 20 

13 0 12 !">CJ 12 40 12 28 

1:3 7 12 57 12 47 1~ 35 

13 17 ' 13 7 : 12 57 12 45 

13 2~ 13 l~ i:1 8 12 56 

1:3 37 ! 13 27 13 17 1:1 5 

J:J 47 : 13 37 ' 13 27 13 15 

1:3 5;) I l:l 45 , 13 :35 13 23 

14 0 ' 13 50 ' 13 40 13 28 

J.! 2 I 13 s2 , 13 42 13 ao 

14 l 13 5l 13 41 13 29 

13 57 1:1 47 13 :17 1:1 25 

13 51 13 41 13 31 l:J 19 

13 4;) 13 35 I } 3 °25 13 13 

1:1 38 ' 13 28 13 le 13 6 1:1 3~ I 13 4~ I;) 43 I 
--~~--~---'-----'·-~-~--~---'--------'--~-~-~--'-~ 

TABLE Y.-ASTORIA. 

XOHTH llECLl!I0.1..TIO.\'.--nAY:"i FRO'! ::uoo~·s GnF.,\TEST DECI~IN_ATION. 

r= __ . ____ ,_, _J __ 3 ___ 4 ___ 3 ___ 2 ___ 1_
1 

__ 0 _____ 1 __ 1 __ 2 ____ 3_, __ 4_: __ 5_
1 

__ 0_
1

_1_ 

I 
II. tu. 

() 0 

o :m 
l () 

1 :RJ 
0 () 

3 0 
3 30 

4 0 

4 30 i 
5 0 

5 30 

6 0 
6 30 

7 I) 

H 0 

9 30 

LU 0 

j() 30 
11 [) 

1l :JO 

li. m. 

12 ;;7 

12 Jl 

rn 43 

l:! 37 

12 :n 

12 2H 

12 3(i 

13 4 

13 13 

13 23 

l:l 31 

13 3~ 

13 38 

13 37 

13 2:7 

13 21 

I 
I 

h. 7rl. 

l~ ;)l 

l~ 44 

12 30 

12 24 

12 18 

l~ Li 

I~ 12 

12 15 

12 30 

12 40 

12 51 

13 0 

13 10 

13 18 

13 25 

13 21 

13 20 I 
13 14 I l:l 8 

13 l 

I "· '"-
I l~ 17 

I 
I l:J :U 
i 

12 H 

12 8 
12 3 
12 ., 
12 5 ,I 

12 13 

12 20 

12 30 

l~ 41 

13 0 

13 8 

13 15 

13 14 

13 JO 

13 4 

12 .58 

12 51 
I 

h. '"'· 
! 

12 ~l 

l~ 7 i 

12 1 i 

11 53 

11 "° 
11 40 

11 ,'52 

12 0 

12 7 
)2 17 

12 37 

12 47 

13 0 

13 2 

13 1 

12 57 
12 51 

12 45 

J2 38 

h. 'Fil. 

12 2·1 

12 18 

12 11 
12 .;'j 

Ii. 1rt. 

12 14 

12 8 

12 1 

11 j[j 

12 11 

ll 58 

11 52 

11 57 11 47 11 44 

11 51 ' 11 41 ' 11 38 

11 45 11 35 11 3Q 

1140' 1130: 1127 

ll 39 ! 

11 42 I 
11 50 

l l 57 : 
12 7 i 

~;:~I 
11 40 : 
11 47 ' 

u 57 

11 26 i 
11 29 . 

11 37 

11 44 

11 54 

12 18 : 12 8 12 5 

12 27 i 12 17 ! 12 14 

i2 :n 
1!2 45 

l~ 50 

12 5Q 

12 51 

12 47 
12 41 

12 35 
12 28 

1~ 27 

12 :i:; 
12 40 

12 42 

l~ 41 

12 37 

12 31 

12 25 
12 18 

12 32 

12 37 

12 39 
12 38 

12 34 

12 28 

12 22 

J2 15 

1 .. TJI,, 

12 7 

12 1 
11 54 

11 48 

11 40 

11 34 

11 28 

11 23 

11 22 
l] 2.'J 

11 :J:l 

11 40 

11 50 

12 l 

12 10 
12 20 

12 28 

12 3:3 

12 35 

12 34 

l::l 30 

12 24 

12 18 

rn 11 

h.. tn, 

12 G 

12 0 

11 53 

11 47 

11 35 

11 33 

11 27 

11 2-2 
11 21 

11 24 

11 32 

11 3!) 

11 19 

12 () 

12 9 

12 l!J 

12 32 

12 34 

12 33 

12 29 

12 23 

12 17 
12 10 

k. m .. 

12 2 

11 4!l 

11 41 

11 35 

11 29 

11 24 

11 23 

11 26 

ll 34 

11 41 

11 51 

12 2 

12 11 

12 21 

12 29 

12 34 

12 36 

12 3.''i 

12 31 

12 25 

12 19 
12 12 

h. m. 

l~ l~ 

12 G 

11 59 

11 53 
r 

11 45 i 
11 39 : 
n 33 I 

11 281 
11 Z7 I 

11 30 ! 

11 381 
11 45 I 

11 55 ! 
12 6 I 
12 15 i 
12 251 
12 33 
12 38 

12 40 ! 
12 391 
12 35 ' 

12 f.!!J I 
12 231 
12 16 

' 

rn rn Jr 
12 5 

11 59 
11 5t , 

11 451 
u ·39 I 
u 34 II 
11 33 

11 361 
11 44 

11 51 I 
12 l 

12 12 I 

rn 21 I 
12 3l I' 

12 31l 

12 441 
]2 46 I 

12 45 

12 41 

12 35 

12 29 
12 22 

h. m. j h. m. 

12 :J8 ! 12 50 

12 2-2 12 32 '112 44 
12 15 12 ~5 12 37 

12 !J l.~1911123l 
12 l J2 11 12 23 

11 5:i 12 5 i 12 17 

11 49 11 59112 11 

11 44 11 54 ' 12 6 
11 53 i 12 5 

115fil12s 

12 4 [ 12 16 

12 u I i2 23 

rn21l1233 

12 321· 12 44 
12 41 12 53 

11 43 

11 4G 

11 54 

12 1 

12 11 

12 22 
12 3l 

Ill 41 

12 49 
12 54 

12 56 

12 55 

12 51 

12 45 

12 39 

12 32 
I 

12 5l 113 3 
12 59 13 11 
13 4 

1 
13 16 

13 6 i 13 18 
13 5 : 13 17 

13 1 i 13 13 
12 55 : 13 7 

12 49113 1 
12 42 12 54 

i 
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TABLE IV.-PORT TOWNSHEND. 

~ I ~Qt::1'H DEC:Ll:..-ATIO:\.-l>A1'S FH())[ )IOOS':-:; GllE.\TE:-;T DFJLI1\.\TI{)~. 
~ ~~~--~~~~~~~~~~~~~;--~--,-~~--~~~~~-~~~~~~~~ 

j i \--7- ,; 5 Hefore- 3 2 O I 2 3 Alter- r. 7 

-;:;;--:.-,:-1--:-:;:-~I~ ~1~11--:-:::-;:::- -:-::-:I~ :1-;:-:::-~--;::::1--;:;:-;-::-;: 
0 0 :i: 4.'I :3 21 2 ;)J 2 2 ] :].! 1 }.{ 1 :,.)() 1 44 "l ~ 1 ~ :..!l ~ 4.:.2 :2' 57 3 l.J :) ~t'l $ 41 

o :m 
I 0 

l :JO 

2 0 

2 30 

3 u 
3 30 

4 0 

4 30 

5 0 

5 30 

{j 0 

f, 30 

7 0 

7 30 

8 0 
8 30 

~' u 
!l 30 

10 0 

10 30 

11 0 

ll 30 

~ -,, 
0 
0 • 

3 :Ji< 
:~ 32 

3 26 

3 21 

3 18 

3 rn 
3 17 

3 Dl 

3 2() 

3 3~ 

3 41 
3 5:J 

4 1 

1 e 
4 15 

4 l~ 

4 19 

4 18 

4 15 

4 10 

4 6 
4 0 

3 54 

'l 14 

3 8 
3 ~ 

2 ~7 

2 53 

2 57 

3 2 

3 8 
3 17 

::> 28 

3 37 

:J 44 

3 51 

:3 54 

3 55 

:1 :>! 
3 51 

3 {6 

3 42 

:J 36 

3 30 

~44 I }5.') 

2 38 1 49 

2 32 1 4:3 

2 27 1 3B 

224 ia.> 
2:2'2 13:~ 

2 23 1 34 

2 27 l 38 

2 32 l 43 

2 38 1 49 

2 47 l ;J8 

2 58 ;,? y 

3 I 2 18 

3 14 ~ 25 

3 21 2 3-2 

324 23;) 

3 23 

3 ~4 

3 ;21 

3 JG 

a 1~ 
3 6 

:l u 

2 27 

2 23 

~ 17 

2 11 

5 
3 

4 

8 

13 

Hl 

28 

l 3~1 

1 48 

l 5.5 

2 " 
2 5 
... 6 

2 ;) 

2 2 
1 57 

I 53 

1 47 

l 41 

1 () 

1 () 

0 54 

0 49 

0 40 

0 44 
0 45 

0 40 

0 5<t 

1 0 

1 9 

1 2U 

1 2!_~ 

I 36 

1 43 

1 4() 

1 47 
1 4(; 

1 43 

1 38 

1 34 

1 2~ 

l 19 

l· 13 

I 7 

I ~ 

0 5~ 

0 .;)/ 

0 5P 

1 

13 

33 

42 

4~• 

56 

~9 

~ 0 

5~J 

56 

l Jl 

1 47 

H 

l 35 

37 

31 

2!5 
2U 

17 

I.'J 
]ti 

i ~o 

l 23 

1 31 

l 40 

1 Gl 

2 0 

2 7 
2 14 

2 17 

2 lfl: 

2 J7 

2 14 
2 g 

2 5 
1 5~1 

1 53 

l 5.1 

I 4~ 

1 43 

1 38 

] 3.) 

1 33 

1 '.!4 

1 3,i 

1 4:l 

1 49 

1 58 

2 ~l 

2 18 

2 25 

2 3::? 

2 33 

2 36 

2 35 

2 3~ 

2 27 

2 23 

2 17 

2 11 

2 2 
1 57 

1 J4 

1 57 

;:.? 17 

2 :n 
2 44 

!1 51 

~ 13 ! 2 28 

~ li 2 2H 
2 18 2 :3:~ 

:.! 2:1 2 38 

~ 2H 2 44 

~3t< 2ti3 

~ 4~l 3 4 

:..! ;)~ :i J:i 

3 5 3 20 

::5 12 3 27 

3 i;:; 3 30 

q 55 3 lfi 3 :JI 

a :m 2 J.-1 3 1.) 

2 51 =~ ]~ 

2 4G 3 7 

~ 4~ 3 :1 

3ti 2 57 

3 ;27 

3 2-1 

3 lo 

a 12 

3 G 2 :w I 2 jj 

·~----~-------- --~--

TABLE V.-PORT TOWXSHEND. 

NOUTH DECLl:SATIO~.-DAYS FR01\f ~lOO~'s GUL\.Tl:ST DECLIS.ATIOX. 

3 8 

2 5t) 

2 51 

2 4~ 

2 41} 

2 47 

2 51 

3 2 

3 ll 

3 '.ll 

3 38 

3 45 

3 4~ 

~3 4B 

3 14 

3 g 

a G 

3 

3 5 

3 9 

3 14 

3 ~o 

3 2D 

3 41l 

a 4:1 

3 5G 

3 

6 

7 

3 4~ ti 

:i 4:; Ii 4 a 
3 40 '.l 51' 

:1 36 3 ."">4 

3 30 i :1 4tl 

3 24 f 3 4;2 
i 

4 l 

4 ~ 

4 1.3 

4 It' 

4 19 

4 16 

10 

(; 

4 0 

- ---------- ---

~ ~ Before- i Aftt'r-

~ ~ ! I I : I . ! I 
_:_ ___ 1--!--6----5---4----3---2-l __ i_l--o-----1--/--2--!--3---4--

1

:--"--:--r,_· __ '_ 
h. m. I k. m. !1 

k. m. h. m. k. m,, 1t-. m. It. m. h. m. Ii. -m. k. 'ill, h. m-. h. m. h. ni. k. m. ! h. m. k. m. 
0 0 3 45 I 4 9 4 39 5 28 5 58 6 17 6 4 5 4G 5 28 1 5 9 4 48 4 :13 4 15 , !l 57 3 45 

H mil i~ rn ~:1 !E i~:rn rn n i~ rn 114• 1trn
1

rn 
3 0 3 16 3 40 4 10 4 59 5 2~ 5 48 5 35 5 17 4 59 4 40 4 ]\) 4 3 4li 3 28 3 16 

3 30 3 17 3 41 4 11 5 0 5 30 5 49 5 36 5 18 5 0 4 41 4 20 4 5 3 47 ;1 29 3 17 
4 0 
4 30 
5 0 

5 30 

6 0 
6 30 

7 0 

7 30 

8 0 
8 30 
9 0 

9 30 
10 0 

10 30 
11 0 
11 30 

3 21 

3 26 

3 32 

3 41 

3 52 

4 1 

4 8 
4 15 

4 18 

4 19 
4 18 

4 15 

4 10 

4 6 
4 0 
:IM 

3 45 

3 5U 

3 06 

4 5 
4 16 

4 2.5 

4 32 

4 39 

4 42 

4 43 

4 42 

4 39 
4 34 

4 30 

4 24 

4 18 

4 15 

4 20 

4 ~6 

4- 35 

4 46 

4 55 

5 2 
5 9 
5 l~ 

5 13 

5 12 

5 9 
5 4 

I 
5 0 

1 54 

4 48 

5 4 
5 g 

5 15 

5 24 

5 35 

;i 44 

5 51 

5 58 

6 1 
(j 2 

6 l 

5 58 

5 53 
5 49 

5 43 

5 37 

5 34 

5 39 

5 45 

5 54 

() 5 

6 14 

6 21 

6 28 

(i 31 

6 3'2 

6 31 

6 28 

6 23 
6 19 

6 13 

6 7 

5 53 

5 5" 
6 4 

6 l:l 

i 6 24 Ii 
6 3;i 

f 6 40 I 

6 47 ii, 

G !'""JU 

6 51 

6 f>U 

6 47 

6 42 

6 38 

6 32 

6 26 
j 

5 40 

5 45 I 
5 51 

6 0 

6 ll 

G 20 

G 27 

6 3·1 

G 37 

fi 38 

6 37 

6 34 

6~ 

6 25 

6 19 

6 13 

5 22 
5 27 

5 33 

5 42 

5 :l:J 
6 • ., 

6 9 i 
6 lfi ' 
6 19 

6 20 

6 19 

6 16 

6 ll 

:11 

5 4 

5 9 

5 l5 

5 "24 

5 35 

"44 
5 51 

6 1 

6 2 

6 l 

5 '*' 
5 !>3 
5 49 

5 '43 

5 37 

4 4J 

4 5U 

4 5G 

5 5 

5 16 

5 23 
5 3~ 

5 39 

5 42 

5 43 

5 4:.? 

5 3~J 

5 34 

5 30 

5 24 

5 18 

4 24 

4 29 

4 35 

4 44 

4 53 

5 4 
5 ll 

:; 18 

5 ~l 

5 21 

5 1B 

5 13 

5 9 
5 3 

4 9 

4 14 

1 :J() 

;l 51 

3 56 

4 2 

4 11 

3 3:1 

3 :kl 

3 44 

3 5~l 

4 4 

4 31 i 4 J3 

4 :lti 4 :::o 
4 '27 

i 
i 4 30 

: 4 :ll 

I 4 30 

I

, : ~ 
4 18 

4 12 

4 6 

I
I 3 21 

:1 26 

3 32 

:J 41 

3 52 

4 1 

4 8 

4 ]j 

4 18 

4 19 

4 18 

4 15 

4 10 

4 6 
4 0 
3 54 
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If we disregard the c:laily foer1uality, the column hPaJed San Francisco in TaLle II woulrl give us, as in 
the examples on the Atlantic coast, the means of determining the time of high water. 

Example V.-Required, the time of high water at Korth Beach, San :Francisco, California, on the 7th of 
February, 1853. 

1st. The time of the moon's transit at Gree11wich, from the Nautical Almanac, is llk. 4lm.; the longitude 
of San Prauci~co Sh. 1 Om., requiring a correction of Hlm. to tlu·, time of transit for San l<~ranci~co, which is 
thu;; found to be 11/l. 57m. 

2d. The moon's declination is south, and at the time of transit about two days after the greatest. Entering 
'Table IV we find 12/i. (or Ok.) of transit, the ncarmit number to ll/1 .. 57m. wl1i.ch the table giYes; nnd following 
the line horizontally until we come to two da:p after the greatest declination, we £nd 131l. 14m. 

To llk 51m., time of transit of the moon February 7, San Frnncisco, adll 1311. l4m., from column Oil,, 

transit, and two days after great<ost declination; the sum, 2fili. 1 lm., or lh. llm., February 8, is the time of 
high water, corresponding to the transit which we took of February 7. If we desire tlie tide of February 7 
we must go back to the moon's tranait of the 6th. The example was purposely assumed to show this case. 

llli Olm., time of transit :Febrnary G, 18.'i3. 
13 31 nurnh:r for 1 U. tmnsit, and onu day from greatest clecliuation. 

Sum 24 32 time of high water Olt. 32m. a rn., Pebruary 7. 

The licigli.t ef higlt watcr.-The height of high water is obtained in a similar mam1e1· by the use of 
Table VI and TablP VII, <'ntering these in the same way with the time of transit and days from the greatest 
deelinat.ion. Table VI. is for south declination, and Table VII for north. 

TABLE YI.-KEY WEF;T. 

"15 
SOUTH j)}TLISATIOS.-JJXY~ Fll0.\1 :uoo~·;-: GHE..-\TJ:ST UECI.HL'\TION. 

c . 

S ~ Befort<- After-i ~ 7 (, 2 I o ----------1-----1--;,-·-1--~-
Ho,,--:--;::: I--::---;::;-'----;::---;::: --;;:::- -;;:::- ---;:::- --;;:::--;:::--- -=-i :h'at. Fm. Feet. I Fcei. 

() 1. 5 ! 1. 6 I. 8 1. 9 ~- 0 2. 0 2. {) il. 0 2.•0 2. 0 ~- 0 1. 9 1. 8 1. 7 1. 5 

7 

9 

JU 

11 

1. 5 L 6 1. 8 1. 9 2. 0 2. 0 2. 0 2. 0 2. 0 2. O 2. 0 1. !) 1. 8 1. 1 L. 5 

1.5 

1. 4 

1.3 

1.2 

1.1 

Ll 

1. :.! 

1. 3 

J. 4 

1.5 

l. () 

l. 5 

1.4 

]. 3 

1.2 

l" 

1. ~ 

1. 4 

1. 5 

l.6 

I.~ 

1. 7 

Lo 
].~ 

1.4 

1. 4 

1.ii 

1. () 

1. 'i' 

l.8 

], 9 

]. 8 

1. 7 

1. 6 
l.!i 

l..'l 

I.() 

1. 7 

1. 8 

I. 9 

2.0 

1. 9 

1. 8 

1. 7 

1. (:j 

1.fi 

1. 7 

1.8 

1.9 

2.0 

::?. () 

I.fl 

I. 8 

1. 7 

1.6 

1. 6 

1.7 

2.0 

2. 0 

1.D 

1. 8 
]. 7 

l.G 

l. fi 

1. 7 

1. B 

1.9 

2.0 

2.0 

1.fJ 

J.8 

l. 7 

1. G 

I. G 

1. 7 

1. 8 
1. [) 

2.0 

';2,IJ 

1. 9 

l.P. 

1. 7 

1. 6 

1. 6 
l, 7 

1. 8 

1. 9 

2. 0 

D. 0 

1. 9 

I. 8 

1.' 
1. 6 

1. 6 

1. 7 

1. 8 
1. g 

2.0 

~. 0 

1. 9 

1. 8 

1. 7 
1. t) 

l.6 
1. 7 

1. 8 
1. g 

2.0 

l.l• 

J.8 

1. 7 

1. 6 

l. 5 

L5 

1. 6 

1. 7 
1. 8 

1. 9 

I. 8 

I. 7 

1. G 

1. 5 

1. 4 

1. 4 

1.5 

1.6 
1. 7 

l. 8 

l. 7 

l.!i 

I. 5 
l. 4 

l. 3 

1.3 

l. 4 

L5 

L6 

l. 7 

1. 5 

I. 4 

I. 3 

1.2 

1.1 

l. l 

1.2 

l. 3 

1.4 

1.5 
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TABLE VII.-KEY WEST. 

~ 

·g NORTH DJ.~CLIKATION.-DAYS FROM MOON'S GltE.AT.EST DECLI:-.".\TIOX. 

" . 8 ·ii 
~ :::::: Befor{>- I After-

~ E --7-- --6-- __ 5 __ , _____ 3 __ 1, __ 2 ________ o __ , _______ 2 ____ 3 ____ 4 ____ s ____ 6_· _ _ 1_ 

Hour. Feet. Feet. I Feet. Feet, Feet. j Feet. i Feet I Feet. 1

1 

Fert. , Feet ' Felt. I Feet. Feet. ' Feet. Ft',et, 
o I. 7 1. 6 1. 4 1. 3 I. 2 I 1. 1 1. o l o l l 1. l l. 2 ~ 1. 3 1. 4 I. fi ]. ~ 
1 !. 7 1. G 1. 4 1. 3 l. 2 1. 1 ]. 0 I I. 0 I l l l.'l I. 2 I ]. :i l. 4 I. fi ]. R 

2 l. 7 I. 6 l. 4 1. 3 1. 2 I 1. l 1. 0 I. () I I. 1 1. l I. 2 1. I. 3 I. 4 I. ti 1. ~ 
3 !. 6 I. 5 l. 3 1. 2 !. I l. 0 o. 9 0. 9 I l. 0 l. 0 I. 1 !. 2 1. 3 1. 5 1. 7 
4 !. 5 1. 4 l. 2 1. l I. 0 0. 9 (), 8 0. 8 0. 9 0. 9 1. 0 . l. l l. 2 I. 4 ]. 6 

5 l. 4 ]. 3 1.1 1. 0 o. 9 ' 0. 8 o. 7 II 0. T I 0. 8 0. ~ 0. 9 1. 0 1. 1 l. 3 ]. ;, 

6 l. 3 1. 2 j l. 0 0. 9 0. B 0. 7 0. G 0. 6 0.7 0. 7 0. 8 0. 9 1. 0 I. 2 J. 4 

78 I. 3 I. 2 J. 0 0. g 0. 8 0. 7 o. 6 I (\, 6 0. 7 0. 7 0. 8 o. !I l. 0 !. >! ]. 4 

!. 4 l 3 J. I l. 0 0. 9 0. 8 0. 7 0. 7 0. 8 0. 8 0. 9 l. n ' l. I l. :l l. 5 

9 

10 

!. ~ I. 4 !. 2 1. 1 l. 0 0. 9 O. B 0. 8 0. 9 0. 9 1. 0 1. l 1. 2 l. 4 J. 6 

1.6 i 1.5 1.3 1.2 LI 1.0 0.9 0.9 1.0 l.O 1. 1.2 1.3 J.5 J.7 

11 l. 7 1. 6 J. 4 l. ~ LI! 1. l 1. 0 1. 0 1. l 1. 1 l. Q 1. :J 1. 4 !. ti J. 8 

TABLE VI.-SAN DIEGO. 

-"' SOUTH Dl'~CLIN.ATION.-DAYS FROM MOOS'S GREATJ:::.'ST DECLI;"';ATION. 

g.,; 
e ·ai 

'O ~ Before- After-

] ~~--,-- I : I 

.., 7)6 5
1 

13 2 oj 2 s 5
1

7 

HauT. Feel. l~I Feet. I Feet. 
1 

Feet. ~---;:::----;:::-11 --;:-i?fl~cet. -;::-;:-:-;:-:-;::i FO!t. 
0 4 7 : 4. 5 i 4. 3 I 4 2 ! 4. l 4. 1 4 l 4 l 4 2 ' 4 ~l 4. 5 4. 8 ! :;. l I 5. J ' 5. 8 

1 4. 6 i 4. 4 i 4. 2 I 4. 1 4. 0 4. 0 4 0 4 0 4. I I 4. 2 4. 4 4. 7 l 5 0 5 4 5 7 

2 4. 4 I 4. 2 i 4. 0 3. 9 3. B 3. 8 3. 8 3. 8 I 3. 9 i 4. 0 I 4. 2 4 5 4. 8 5. 2 5 .. 3 

3 4. l 3. 9 I 3. 7 3. 6 3.:; 3. J 3. 5 3. 5 3. 6 I' 3. 7 3. 9 4. 2 4. 5 4. 9 5. 2 
I ' 

: ~: : ~ : I !: : I ~: ~ !: ~ ~: ~ !: ~ ~: ~ ~: ~ j ~: : I ~: : ~: ~ I !: ~ :: : ~: ~ 
fi 3. 6 3. 4 I! 3. 2 3. l 3. 0 3. 0 3. 0 3. 0 3. l I 3. 2 3. 4 3. 7 4. () 4. 4 4. 7 
7 3. 7 3. 5 3. 3 3. 2 3. 1 3. 1 3, 1 3. 1 3. 2 3. 3 3. ;, :l. ~ 4. 1 4. ,) 4. 8 

8 3. 8 3. 6 3. 4 3. 3 3. 2 3. 2 3. 2 3 '' 3. 3 3. 4 :l. 6 3. ~ ' 4. 2 4. Ii 4. 9 

9 4. 4 4. 2 ! 4. 0 3. 9 3. 8 3. 8 3. 8 3. 8 3. 9 4. 0 4. ~ 4. ii 4. 8 5. 2 1 5. 5 

10 4. 7 4. 5 I 4. 3 4. 2 4.1 4. 1 4. 1 4. 1 4. 2 4. 3 4. 5 4. 8 !'i. l 3. 5 5. ~ 

11 4. 8 4. 6 I 4. 4 4. 3 4. 2 4. 2 4. 2 4. 2 4. 3 4. 4 4. ti 4. 9 5. R 5. 6 5. 9 

TABLE VII.-SAN DIEGO. 

NORTH DECL..I.SATION.-DAYS FROM M00-"'8 6-H.t.:ATK:ST .U.t:CLlXATION. 

g i J Before- I After-

- T 

~ __ 1 ____ 6 __ , __ :;--i---l--3--! __ 2 __ ; ____ 
1 

__ 0 __ 1----i--2----3--!---,--5--,---·~ 
Hour. Feet.. Fut. I Feet. j Feet. ! Feet. J Fed. Fs"'t. I Fett. :: Feet. Fcrt. 

1 
Feet. ; Fl'ct. Fat. .Fn.'t. Fctr, 

0 5. 1 5. 9 6. 1 6. 2 6. 3 6. :3 6; 3 ti, 3 6 •J 6. 1 5. !t ! !°). 6- .J. 3 4. 1) 4. i; 

l 5. 6 5. 8 6. 0 6. l 6. 2 6 " 6. 2 6. 2 6. 1 6. 0 5. 8 ' 5. 5 5. 2 ·1." .i . .) 

2 5. 4 5. 6 5. 8 5. 9 6. 0 6. () 6. 0 6. 0 5. 9 5. 8 5. 6 5. 3 ' .5. 0 4. G I 4. :J 

3 5. I 5. 3 5. 5 5. 6 6. 7 5. 7 5. 7 5. 7 5. fi 5. 5 5. 3 5. 0 4. 7 4. :J 4. 0 

4 4. 8 5. 0 5. 2 5. 3 5. 4 5. 4 5. 4 5. 4 5. 3 5. 2 5. 0 4. 7 4. 4 UJ 3. 7 

5 4. 6 4. 8 5. 0 5. 1 5. 2 5. 2 5. 2 5. 2 5. 1 5. 0 4. 8 4. 5 4. 2 3. " 3. 5 

6 

7 

8 

!l 

10 

11 

4. 6 

4.7 

4.8 

5.4 
5. 7 

5.8 

10 0 s 

4. 8 

4.9 

5.0 

5. 6 

5. 9 

6. 0 

5.0 

5.1 

5.2 
5. 8 
6.1 
6 ,, 

:;. 1 

5.2 

5. 3 

5.~ 

5. 3 

5. 4 

6.0 

6.~ 

(;.4 

5. 2 

5. 3 

5. 4 
6. 0 
6. 3 

6. 4 

5. 2 

5. 3 

5. 4 

6. 0 

6. 3 
6. 4 

5. 2 

5. 3 

5. 4 

6. 0 
6. 3 
6. 4 

5. I 

5.3 

5. H 

fi. 2 

6. 3 

5.0 

fl.1 

ti.2 

5. 8 

G. l 

a 2 

4. 8 

4. 9 
!>.O 

5. 6 

5. 9 

fi. 0 

4. fl 

4. 7 

5.3 

5.f> 

5. 7 

4. 2 

4. 3 

4. 4 

5. 0 

5. 3 

5.4 

3.8 

3.9 

4.0 

4.6 

4. 9 

5.0 

:l. 5 
3. f) 

3. 7 

4. 3 

4. 6 

4. 7 
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TABLE VI.-SAN FRANCISCO. 

·j I SOUTH DECLI~ATION.-DAYS FR0'1 MOON'S GREATEST DECLINATION • 

.: ~ I Before- I I After-

i E \_1_\_6 __ s_, ; !-~ [ __ 2_; 1 -/ __ o_\ __ 1_1 __ 2 __ 1_3 __ 4 __ s_!_6_!_1_ 
I I I I ' I 

Hour Fee(. . li'cez. 
1 

Fet:· I Fett. 
1 

Feet. I Feet. I Feet. Feet. ) Ftet Feet. Fe£t. Feet. Feet Feet. I Fett. 

0 :: ~ I !: ~ :: : :: ~ I :: ! II :: ~ :: ~ :: ! I !: ~ I :: ! !: ~ !: ~ ~: ~ :: ~ I ~:: 
4. 6 4. 5 4. 3 4. l I 4. 1 4. 0 4. 1 4. 1 4. 2 4. 3 4. 5 4. 6 4. 8 5. l 5. 3 

4 5 4. 4 4. 2 4. o 4. o I, 3. 9 4. o 4. o 4. 1 4. 2 4. 4 4. 5 4. 7 s. o s. 2 

4. 3 4. 2 4. 0 3. 8 3. 8 3. 7 3. 8 3. 8 3. 9 4. 0 4. 2 4. 3 4. 5 4. 8 5. 0 

4. fl 3.R 3. f) 3. 6 

4. 0 3. 8 3. 6 3. 6 

3. 5 

3.5 

:J. 7 

3. 7 

7 

8 

9 

10 

4.1 

4.1 

4. 2 

4. 4 

4. 5 

4. 7 

4. 8 

4.1 3. a 
4. 3 4.1 

4.4 ! 4.2 

4. 6 \ 4.4 
4. 7 4. 5 

3. 7 3. 7 

:i. 9 3. 9 

4. 0 4. 0 

4. 2 4. 2 

3.6 

3. 8 

3. 9 

4.1 

3. 6 

3. fi 

3. 7 

3. 9 

4. 0 

4. 2 

4. 3 

3. 6 

3. 6 

3. 7 

3. ~I 

4. 0 

4. 2 

4. 3 

3. 8 
4. 0 

4. l 

4. 3 

4. 4 

3.8 

3. 8 

3.9 

4.1 

4. 2 

4. 4 
4. 5 

4. 0 

4. 0 

4.1 

4. 3 

4. 4 

4. 6 

4. 7 

4.1 

4.1 

4.~ 

1.4 

4.:i 

4. 7 

4.8 

4.3 

4.3 

4. 4 

4. 6 

4. 7 

4. 9 

5.0 

4. G 

4. 6 

4. 7 
4. 9 

5. 0 

5. 2 
5. 3 

4. 8 

4. 8 

4. ~ 

5.1 

5. 2 

5. 4 

5.5 11 4. 3 ! 4. 3 4.2 

'-- -------'-----'------'-----'------'-----'----'----'---

TABLE VII.-SAN I<'RANCISCO. 

~ . g HORTH DECLIN ATIOS.-DAYS FROM MOON'S GR'EATEST DECLINATION .. 

e~ 
"!;" 
~ ii I ! ' I ;----.----~. ----,----------,---
.§I 7 6 ~141312,,1 0 1 2!3 4:5,6 7 
E-< I I i i I ' ------ ---1---1------_,___ --\------.------

! I I I I Hour. Feet. Feet, Feet. ' Feet. Fee:. Feet. 
1 

Feet. Feet, Feet. Fte1,. l Feet. Feet, : Feet. Feet. Feet. 
0 5. 4 5. 5 5. 7 I 5. 9 I 5. 9 I 6. () I 5. 9 5. 9 5. 8 5. 7 II 5. 5 5. 4 i 5. 2 4. 9 4. 7 

1 5. 3 5. 4 5. 6 5. 8 5. 8 I 5. 9 5. 8 5. 8 5. 7 5. 6 5. 4 5. 3 i 5. 1 4. 8 4. 6 
2 5. 2 Ii. 3 5. 5 I 5. 7 I 5. 7 5. 8 i 5. 7 5. 7 5. 6 5. 5 5. 3 5. 2 , 5. 0 4. 7 4. 5 

: ::~ ::~ ~:~ l ~:: I ~.: ~:~ ~:: ~:: ~:~ :·~ I ::~ ::~ . ::~ ::: ~:~ 
6 4. 7 4. 8 ~. 0 II 5. 2 I 5. 2 5. 3 5. 2 5. 2 5. 1 5. 0 4. 8 4. 7 4. 5 4. 2 4. 0 
1 4. e 4. 9 s. 1 ;;_ 3 s. a s. 4 s. 3 s. 3 s. 2 5. i 4. 9 4. s 4. 6 4. a 4. i 

8 5. 0 5. 1 5. 3 5. 5 5. 5 5. 6 5. 5 5. 5 5. 4 5. 3 5. 1 5. 0 4. B 4. 5 4. 3 

9 5. 1 5. 2 I 5. 4 5. 6 5. 6 I 5. 7 i 5. 6 5. 6 5. :; 5. 4 5. 2 5. 1 4. 9 4. 6 4. 4 

10 5. 3 5. 4 '1 5. 6 I 5. 8 5. 8 i 5. 9 5, 8 5. 8 5. 7 5. 6 I 5. 4 5. 3 5.1 4. 8 4. 6 
l1 5.4 5.5 I 5.7 5.9 I li.9 I 6.0 I 5.9 5.9 5.8 5.7 5.5 5.4 5.2 4.9 4.7 

Before- After-

TABLE VI.-ASTORIA. 

SOUTH DECLIN.ATION.-DAYS FROM MOON'S GREATEST DECLINATION. 

;:! 

I " Defore- After-

E 
7 I r. I 5 i 4 I 3 

I 
2 ' 1 0 

1 I 2 
3 4 5 6 7 

---1---;---i ______ --1--
ur. Feet. ] Feet. ! Feet. ' Feet. Feet, Feet.. Ji'cet, Feet. Feet. Feet. Feet. Fret. Feet., Feet. Fed. 
0 8.0 8.3 i 8.4 8. 5 8. 6 8.6 8. 6 8. 6 e. 5 8. 4 8. 3 8. l 7. 7 7. 4 7. 0 

l 8. 0 8.2 8.4 8. 5 8. 6 8.6 8.6 8.6 8.5 8.4 8. 2 8.1 7.7 7. 4 7.0 

]Jo 

ll 7. 8 8.1 I 8.2 8. 4 8.4 8.4 8. 4 8.4 8.3 8.2 8.1 7.9 7.5 7. 2 6. 8 

3 7. 5 7.8 I 7.9 8.1 8.1 8.1 8.1 8.1 s.o 7.9 7. 8 7.6 7.2 6. 9 6. 5 I 
4 7. 1 7.4 I 7.!'I 7."T 7. 7 7. 7 7. 7 7. 7 7.6 7.5 7. 4 7.2 6.8 6. 5 6.1 

!'I 6. 7 7.0 7.2 7. 3 7.3 7.3 7. 3 7. 3 7.2 7.1 7. 0 6.B 6.5 6. 1 5.7 

6.5 G.8 7.0 7.1 7.1 7.1 7. l 7. 1 7. 0 6. 9 6. 8 6.6 6.3 5. 9 5.5 

7 6. 7 7.0 7.1 7.2 7. 3 7.3 7. 3 7.3 7.2 7.1 7.0 6.8 6.4 6.1 5.7 

8 7.0 7.3 ! 7. 5 7. 6 7. 6 7.6 7. G 7.6 7. 5 7.4 7.3 7.1 6. 8 6.4 6.0 
I 

9 'i.5 7.A I 8.0 8. 1 8.1 8.1 8.1 8.1 ~.o 7.9 7.8 7.6 7.3 6. 9 6. 5 
() 

I 
7. tl 8.2 8.4 8.5 8.!'i 8.5 Et5 8. 5 8. 4 8.3 8.2 8.0 

I 
7. 7 7. 3 6.9 

l S. l e.4 8.6 s. 7 8. 7 8. 7 8. 7 8. 7 8.6 8.5 8. 4 8.2 7.9 7. 5 7.1 
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TABLE YII.-ASTORIA. 

"' -i=I lti'ORTH DECLINATION.-DAYS FROM MOON'S GitEATE-ST DF.<'I-l~ATION. 
g 

o ~ 
a~ I I t+< ::i Before- I After-

~ 7 6:5 4 3
1

1i!1 0 1 1):3 41516 7 
______ , ____ , _____ 1 ___ 1 _______ 1 ____ ; ______ _ 

Hour. Fut. Fut. I Feet. Feet. 
1 

Fu.t. Feet. Feet. I Feet. Fl'cl. Fn1. Feet. Feet. I Feet.. Feet. Ftct. 
0 7.4 7.1 : fi.9 6.8 I 6.8 6.8 6.8 6.8 6.~) 7.0 7.1 7.3 7.() 8.0 tl:.4 

1 7. 4 7.1 6. 9 6. 8 6. 8 6. 8 G. 8 6. 8 G. 9 7. 0 7.1 7. 3 I 7. (] 8. 0 s. 4 

2 7. 2 6. 9 6. 8 6. 6 6. 6 6. 6 6. 6 6. 6 6. 7 6. 8 6. 9 7. 1 I 7. 5 7. A 8. 2 

3 6. 9 6. 6 G. 5 6. 3 6. 3 6. 3 6. 3 6. 3 ... 4 6. 5 6. () 6. 8 I 7. 2 7. 5 7. 9 
4 6. 5 fL 2 6. l 5. 9 5. 9 5. 9 5. 9 5. 9 6. 0 G. l 6. 2 6. 4 6. 7 7.1 7. 5 

5 6. l 5. 9 5. 7 5. 6 .5. 5 5. 5 5. G 5. 6 5. 7 J. 7 ~- 9 CL 0 Ci. 4 G. 7 7. l 

6 5.9 5.7 5.5 5.4 5.3 5.3 5.3 5.4 5.5 5.5 5.7 5.9 G.2 6.5 6.9 

7 6. 1 5. 8 5. 6 5. 5 5. 5 5. 5 5. 5 5. 5 5. D 5. 'r 5. 8 6. 0 6. 3 6. 7 7. 1 

B 

9 

IO 

11 

6. 4 

6.9 

7. ~ 

7. 5 

ti•) 6.0 

6.7 6.5 
7.1 6. y 

7. 2 ! 7.1 

5. 9 

6. 4 

6.8 

7.0 

5.~ 

6.3 

6. 7 

6.9 

5.8 

6.3 

6. 7 

6. 9 

5. 8 

6. 3 

6. 7 

6. 9 

5.8 

6.4 

6. 8 

6.9 

5. g 

6.4 

6.9 

7. Q 

G.O 
(i.5 

6.9 

7.1 

6.2 I -6.:3 

(i. 7 G. 8 

7.0 7.2 

7.2 7. 4 

6. 7 

7.2 
7.() 

7. e 

7.0 

I. ~} 

8.1 

7. 4 

7.9 

~- 3 

8. 5 

--~--------· ·---------

TABLE VI.-l'OHT TOWNSITEND. 

8 NORTH Dl-.:CLIN"ATION.-DAYS FH.O.M M()0~ 1S Gll.EATl:ST DHCLISATION. 

~~ I al 
~ i::i Defore-
o "' 

b I 
After-

~ __ 1_f __ 6_1 __ 5 ___ 4_i __ 3 ___ 2 __ ; __ 1 ____ o ____ 1 __ ' __ 2 ____ 3_1 __ 4_i __ s_1 __ 6_\ 

Hvur. F~ct. 
1

1 Fut. i Feet. Feel. I Feet. J Feet. l Fut. Fee~. Feel. : Feet. Feet. ~ Feel. I{('r:t. Fn~t. I 

7 

0 6.6 6.3 Ii 5.9 6.1 II 6.4 ~ 6.9 l 7.2 7.4 'i.5 I 7.5 i.5 l i.5 I 7.C 7.7 ., 

1 6. 7 i 6. 4 6. 0 6. 2 1' 6. 5 I 7. 0 I 7. 3 7. 5 7. G i 7. 6 7. 6 \ 7. G '· • 7. 8 i 
2 6.61' 6.3 I 5.9 6.1 6.4 I 6.9 I 7.2 I 7.4 7.5 7.5 7.5 . 7.5 7 (, •. , • 

: : ~ II ~: ~ : ~: ~ ~:: I :: ~ ! :· ~ I ~- ~ I ~· ~ :· ~ ! ~· ~ ~-: I :· ~ ~: ~ ~- ~ i 
: ~: ~ i ~ ~ l ~: ~ ~:: I ~: ~ ;, :: ~ 11. ~: ~ ~: ~ ~: ~ ~: ~ ~: ~ I ~· ~ 1' ~: ~ ~: ~ I 
7 6. t 1 a 1 I :;. 1 n. 9 6. 2 6. 7 I 7. o 7. 2 1. 3 7. 3 7. 3 I 1. a 7. 4 1. J i 

Fnl. 

7. 9 

8.0 

.. 9 

7. 6 

7. 3 

8 6. 5 I 6. 2 I 5. 8 6. 0 6. 3 I 6. 8 7. I 7. 3 7. 4 7. 4 7. 4 ' 7. 4 .. " 7. 6 i 

~~ :. : I :: ~ I ; : :: ~ I :: : ) ::: I ~: ~ I ~: ~ I ~: ~ : ~: ~ ~: ;.1 ~- ~ ~: ~ I :: ; I 

7. 2 

7. 4 
'j, 7 

7. 8 

7.8 

7.9 

7. 9 

TABLE VII.-PORT TOWNSHEND. 

~ 

.:;j SOUTH DECLINATION.-DAYB FllO:M MOON 1S GREATEST DECLINATION. 
0 

s_~ 
~ i:::; Befor.,._ After-

.i b 7 6 5 : J-3- II _T___ 0 - ' 2 T ~--4--1---5-~ 6 -

:ur. Fed. ~:,-:---;::;-' Fut. !1-;::--;::;-I--;::;-~--;:;;-:---;::;-• Fee<. : Fect.1 FP£t. ' FPet. :~ 
0 7. 6 7. 9 8. 3 8. 1 7. 8 7. 3 7. 0 6. 8 6. 7 G. 7 6. 7 6. 7 6. Ii 6. _; I b :J 

1 7. 7 8. 0 8. 4 8. 2 7. 9 7. 4 7, 1 6. 9 6. 8 6. 8 6. B G. 8 ' G. 7 6. 6 6. 4 

2 7. 6 7. 9 8. 3 8. 1 7. 8 7. 3 7. 0 6. 8 6. 7 6. 7 6. 7 6. 7 6. lj 6. -~ 6. 3 

3 7.3 7.6 8.'0 7.8 7.5 7.0 6.7 6.S 6.4 6.4 6.4 6.4 6.3 6.2 6.0 
4 7. 0 7. 3 7. 7 7. 5 7. 2 6. 7 6. 4 6. 2 6. 1 6. 1 6. 1 6. 1 6. (J 5. ! ' :;_ 7 

5 6. 9 7. 2 7. 6 7. 4 7.1 6. 6 6. 3 6. 1 6. t) 6. 0 6. 0 fL 0 5. 9 5. 8 5. 6 

6 7. 1 7. 4 7. B 7. 6 7. 3 6. 8 6. 5 6. 3 6 ~ 6. 2 C.. 2 1;_ 2 6. I 6. 0 5. 8 

7 7. 4 7. 7 8. 1 1. 9 7. 6 7.1 6. 8 Ii· 6 6. 5 6. 5 6.;; 6. ;; 6. 4 6. 3 6.1 

8 7. 5 7. 8 s. 2 8. 0 7. 7 7. 2 6. g 6. "I 6. 6 6. 6 6. 6 6. fi 6. 5 6. 4 6. 2 
9 7. 5 7. 8 B. 2 8. 0 7. 7 7. 2 fi. 9 6. 7 6. 6 6. 6 6. G 6. G 6. 5 6. 4 6. 2 

10 7. 6 7. 9 8. 3 8. 1 7. 8 7. 3 7. 0 6. 8 6. 7 6. 7 6. 7 6. 7 6. 6 6. :; 6. 3 
11 7. 6 7. 9 8. 3 8. 1 7. 8 7. 3 7. 0 6. 8 6. 7 6. 7 6. 7 6. 7 6. 6 6. 5 6. 3 

NOTE.-To nee tbeRe tables wltb s chart on which the 1mundiug11. o.re referred to mean low w~ter. 1mbtra~t L ~foot. from th~ numbers in the tablc.s 
from San. Diego to .A.JRoria, 1. 7 foot for NeE~ah harbor, 2. 3 for Port Towl18bend, and 2. 7 for Suruuhmoo lllld StEilacoom~ 
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Example VL-In Example V, to obtain the height of tide on February 7, the declination being south, 
we enter Table VI for San :Fmncisco, with Olt. of transit, and two days after greatest declination, and find 
that the tide will be 4.5 feet above the mean of the lowest low water, or that 4.5 feet are to he added to the 
soundings of a chart reduced to the mean of the lowest low waters of each day. If the soundings of the chart 
are given for mean low water, then 1.2 feet ought to be subtracted from the 'Table VI and VII; thus, in this 
example, it would be 3.3 feet. 

'The approximate fone of the successive low and high waters of the day will be found by adding the 
numbers in 'l'alile VIII to the time of the first high water already determined. The table gives the numbers 
for the different days from the greatest declination. 

Tables containing numbers to be added tu tke time ef higli water found.from Tables IV and V, to obtain the 

successive ltiglt and low waters. 

TABLE VIII.-KEY WEST. 

d 

I 
d 

~§ g .w 0 

SOUTH DF,CLINATION. NORTH DECUN~\TION. ~-= 

~ i 0 " 
c " Ei ;=: 

--------------·- ----- ·---~ ------------------- s ;; 
0"" 0 "' .:: .:: ~ 
~! Low water. High water. Low water. Low water. High water. Low ivater. :. ~ 
"'" (Large.) (Small.) (Small.) (Small.) (Lorge.) (Large.) d d 
A ~ A !: 

"' .. 
h. m. h. m. h. "'· h. m. {<. m. h. m. 

( 7 5 2'2 12 10 17 38 5 36 12 33 17 46 7 ) 

" I 
(; " 42 12 31 17 40 5 18 12 18 17 50 6 

~~ 5 i; 05 li! 5;) 17 41 4 58 12 (lJ 17 56 5 

~ i 4 I) 24 1a 17 17 44 4 35 11 44 17 59 4 

~ l ~ 1; 3tl J:; 28 17 3!1 4 11 ll 18 17 !ii< 3 r 7 02 13 52 17 40 3 50 10 58 17 58 2 
7 13 H 01 17 39 3 39 10 46 17 56 1 

() 7 18 J.1 10 17 4Q 3 37 10 46 17 5tl 0 

( l 7 12 14 10 17 48 3 44 10 46 17 52 1 ) 

ti 2 ti 57 13 58 17 51 3 57 10 54 17 47 2 

t . 3 tl 39 13 41 17 5.1 4 21 11 19 17 48 3 

4 u 15 13 18 17 53 4 43 11 38 17 45 4 >~ 
~, 5 il 57 12 59 17 53 5 O!l 12 il3 17 44 

I 
;r Ii 5 32 12 ;;6 17 54 5 26 12 j)j) 17 46 

7 ~ 13 12 l6 17 53 5 40 12 36 17 46 

TABLE VIII.-SAN DIEGO. 

SOUTH DliCLI.NATION. NORTH DECLlN.ATION. 

I Low water. High water. Low water. Low water. High water. Low water. 
(Small.) (Large.) (Large.) (Large.) (Small.) (Small.) 

~~~-~11~~~~~··~~,1--~~~-~~~.~~1c--~~~1~~~~-1-~~-
h. m. h.m. h.m. h.m. 11.m. lt.m. 

I 
l 

2 
. 3 

~ 4 
< 5 

6 

l 7 

~ 44 12 28 18 44 6 I6 12 16 18 00 

5 18 ll 58 18 40 6 42 12 46 18 04 

~ 00 11 34 18 34 7 00 13 10 18 10 

4 47 1l I2 18 25 7 13 13 32 18 19 

434 lj 1054 1820 726 1350 1824 
4 24 IO 38 18 14 7 36 14 06 18 30 

4 17 IO 28 18 11 7 43 H 16 18 :J3 

4 12 

4 14 

4 24 
4 38 

5 01 

5 2.5 
5 49 

6 18 

10 20 18 08 7 48 14 24 lB 36 

10 20 18 06 7 46 14 24 18 38 

10 28 18 04 7 36 14 16 18 40 

10 40 18 02 7 22 14 04 18 42 

10 58 17 57 6 59 13 46 18 47 

ll 18 17 s:J 6 35 13 26 18 51 

11 44 17 55 6 ]] 13 00 18 49 
12 18 18 00 5 42 12 2(l 18 44 

: l . 
4 ~~ :r 
0 

l 

2 
3 

4 
:; 
6 
7 
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TABLE VIII.-SAN FRANCISCO. 

SOUTH DECLINATION NORTE DECLUiATION. 

-~--1----1 
i Low water. High water. Low water. Low 'l;\"ate-r. High water. Lew water. I 

(Small.) (Large.) (Large.) (Large.) (Small.) (Small.) I 
-----1---·-~-----------1-------1-------1~-----,-----

~§ ~ 
s~ 
s ~ 0"" 
-~ 
~~ .. t 

r 7 

. I 6 

5 

ij 
4 

3 

2 

1 

0 

~1 
1 

2 
3 

4 
5 
6 

l 7 

k. m. 
5 58 
:; 36 

5 14 

4 55 

4 37 

4 24 

4 12 

4 12 

4 17 

4 27 

4 41 

4 56 

s 14 

5 36 

5 57 

It. m.. 
13 14 

12 42 

12 10 

11 34 
11 00 

10 34 

10 00 

10 00 
10 ()Q 

10 12 

10 26 

10 46 

11 10 

11 36 

12 04 

k. m. 
18 58 
18 48 

1s as 
18 21 

18 05 

17 52 

17 36 

17 30 

17 27 

17 27 

17 27 

17 32 

17 38 

17 42 

17 49 

k. "'· 
5 44 
6 06 

6 28 
6 47 

7 OL 

7 18 

7 30 

7 30 

7 25 

7 15 

7 01 

6 46 

6 28 

6 06 

5 45 

Ii. "'· 
11 46 

12 18 

12 50 

13 26 

14 00 
14 26 

14 54 

15 00 
l1 58 

14 48 

14 34 

14 14 

13 50 

J3 24 

12 56 

k. "'· 
17 44 

17 54 
18 04 

18 21 

18 37 

18 50 
19 06 

19 12 

19 15 

19 15 

rn 15 

19 10 

19 04 

19 00 

lB 53 

TABLE Vlll.-ASTORI.A.. 

I 
SOUTH DECLINATYON. .NORTH ri'ECLUJATTON. 

-- -- --- ---·-- ---- ------ --

I Low water. High water. Low water. Low water. High water. Low water. I (SmaJ~ (Large.) (Lnrge.) (Large.) (SmfilL) (Small.) 

-----

f 
"· "'· h. "'· h. .... k. m. "· m. "· m. 
6 38 12 59 19 17 6 18 12 O'.J 18 41 

6 l4 12 33 19 15 6 42 12 29 18 43 

5 55 12 13 19 14 7 01 12 49 lB 44 

5 34 11 47 19 09 7 22 13 15 18 ~9 

5 20 11 ZT 19 03 7 36 13 35 18 55 
5 09 11 ()7 18 54 7 47 13 55 19 04 

5 05 11 01 18 52 7 51 14 01 19 00 

I 
5 03 10 53 18 46 7 53 14 09 19 12 

5 05 IO 51 I 18 42 7 51 14 11 19 16 

5 11 10 55 18 40 7 45 14 07 19 18 

5 18 11 ro 18 41 7 38 13 59 19 17 

5 32 11 15 18 39 7 24 13 47 19 19 

5 50 11 35 18 41 7 06 13 27 19 17 

6 11 11 55 

I 
18 40 6 45 13 07 19 18 

i (i 35 12 19 18 40 6 21 12 43 19 18 

------
~~ -~ 
0 ., 

c " s"' s ~ c .,,, 
ol:: -
>.~ 
"" i:::i ~ 
~ 

7 

1 6 

5 

4 l ~ 
:l 1£ 2 

I 

0 

J 1 
2 

t ~ 3 
4 

5 !~ 
6 
7 J 

77 
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T.ABJ,E VIII.-PORT TOWNSHEND. 

SOGTH DlWUNA'flON. NORTH llECLIN.ATION. 

I Low water. High water. I Low water. f_L_o_,.. __ w_a-te_r_. ,I_ -ll-ig_h_w_a_t-er_.

1 

Low wa.ter. 

---- --h-.--m-. -r--h._m_._, k. m. h. m. : h. m-. I A. m. 
1 

7 6 05 12 26 18 05 5 39 l~ ~ 18 31 

6 6 38 13 14 18 20 5 06 11 38 18 16 
5 7 18 14 14 18 40 4 26 10 38 17 56 
4 B 13 15 52 19 !l3 3 31 9 00 17 13 

3 836 1652 2000 I 308 800 

2 s 43 11 3o 20 a1 I 3 01 1 22 
1 s 12 1 17 114 20 36 a 32 7 48 
o 740 11028 203'2 I 404 s24 

1

1 1 18 1s 52 20 18 I 4 26 g oo 

2 6 59 I 15 14 19 59 4 45 9 38 
.: 3 6 38 14 32 19 38 5 06 10 20 

~ 4 6 24 I 14 02 19 22 5 20 10 51} 

!i 1756 6 10 13 26 19 00 5 34 11 26 
559 1250 1835 545 1202 

542 1 rn26 1828 r 602 1226 

16 36 

16 05 
16 00 

16 04 

16 18 

l6 37 

16 58 
17 14 

17 36 

18 01 

18 08 

:L 
i1~ 
0 

1 

2 

3 

4 

5 

6 ., 

The days from the greatest declination are written in the first and last columns of the table. The 
second, third, and fourth columns rnfer 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 declina­
tion, to the time of high water, obtained by means of Tables IV and V, to give the next low water, which 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 diagram I. The fourth, the numbers to be added to the same to give the 
second or large low water, d, of diagram I. The succeeding columns give the numbers to be used in the sa.me 
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. 'l'he 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 suc­
cessive columns the numbers correspouding to that time and to the number of" days from greatest declination. 
'I'he arrangement of this table is like that already given. 

The numbers for the small ebb tide, a h, of diagram I. or c d, of diagram II, are first given; then tho8e 
for small low and large high waters, h c, of diagram I, and d e, 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 c, of diagram 
I, or b c, of diagram II. 
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TABLE IX.-KEY WEST. 

·;; 
SMALL EBil TIDE. SMALL LOW TO I.AUGE HIGH 'YATER. 

~ Days from moon's gr.,.at-est de-clination~ Days f.rorn moon~~ gri:'atest declination. !l!'.I 

~ ·~ ! I BefoTe- ' I Aft~r- Before- f I After- ! 
6 1 , . , 1 1 \ 1 , 1 , 1 • I ~ 
i,'.; l-1_[~:_5_'_4_1_3_\~.-1- ~\1_1_ 1~i~\_4_j_s __ 6_I_:_ _:_ _6_1__:_1_4_,_3_ ~1_1_1~!_1_1~~-3-·_4_1~\~\_:_ ~ 

' \ i I I I I I I I I ' I I I I I I 
H. Ft. I Ft. ' Ft. Ft. I Ft. 'Ft I Ft. I Ft. I Ft. ' Ft. Ft. Ft. Ft. Ft. Ft. : Ft. Ft. Ft. Ft. Ft. Ft. Ft. Ft Ft. Ft. Ft. ' Ft. I Ft. F• Ft. Fl. 
0 l. 6 1. 4

1
' 1.1 1. o: 0. 8

1 
0. 7: 0. 7i O. 7~ 0. 7~ O. 8, 0. 9: 1. 1

1
1 1. 2 I. 51 L 8 1. 4 1. 4! 1. 5 1. 6 l. 6 1. 7f l. 7 1. 7 1. 7 1. 6 1. 7; I.;: 1. 6 1. 5' 1. 4 0 

I ' i i ; : : I I : I l I I I ' ' I ! . i 1 
1 1.6 J.4

1 
i.1 i.oi u.s

1
0.1;. 0.1 0.1: 0.1: o.s. o.9

1
1.1

1

' 1.2:. 1.5: i.s. 1.4 1.4 J.5 1.6 J.6 i.1
1

i.1
1
.1.7. i.1

1 
1.6 i.1

1
i.; 1 1.6,1.5

1 
t.4

1 
2 l. 6 l. 4: 1. 1 1. 01 Cl. 8; 0. 1: 0. 7. 0. 1, 0. 1; 0. 8: 0. 9: 1. 1 1. 21 1. 5 1. 8 1. 4 1. 41 1. 5 1. 6! 1. 6 1. 7! 1. 7: 1. 7: 1. 7. 1. 6 1. 1: 1. 1\ 1. 6, l. 5: l. 4, 2 

3 1.5 1.3; Lt 0.9
1 

0.7
1 

0.610.6
1 

0.6i 0.6i 0.7j ll.8i 1.011.1; 1.4 1.7, 1.3 1.311.4 1.5 1.5 1.6
1

1.6i 1.6
1 

1.6. 1.5 l.6i 1.6
1

1.5. 1.4. l.3
1 

3 

1.311.1, 0.8 0.710.510.410.410.410.410.5, 0.610.8: 0.9: 1.211.5 ].] i.1, 1.211.J 1.3 ~-_!:.· 1.4/ 1.4! 1.4' 1.3 1.4, 1.411.3, l.~i 1.1, 
5 l.L 0.9· 0.6 0.5

1 
0.3

1 
0.2

1
0.2, 0.2, 0.2i 0.3 0.4

1

0.6: 0.7i 1.0: 1.3 0.9 0.9
1 

J.0
1

J.1_1.1 • l.~!° 1.2 1.2 1.1 1.2 1.2 J.1 J.O, 0.9 5 

6 1.0 u.8' o.51o.4i0.2: 0.1 0.1! 0.10.1: 0.2 o.3
1 
o.~: o.6; o.9' 1.i:r o.s o.e· o.9. i.o i.o 1.1· 1.1_, 1.1:. 1.1. 1.0 1.1: l.Ii l.O o.9•

1
. o.e .. 6 

' I . i I 1 I 1 I l : . I 
7 1.0

1
0.8 0.51 0.4: 0.2: 0.1 0.110.110.110.2 0.3, 0.5, 0.6: U.9j 1.2 0.B 0.8 0.!l LO 1.0 1.1 1.1: 1.1 1.1 1.0 1.1: l.1; 1.0 0.9: 0.8

1 
7 

8 1. 1

1 

0. 9 0. 61 0. 5: 0. Ji 0. 2: 0. 21 0. 2, 0. 21 0. 3
1 

0. 41 0. 61 0. 7: 1. o: 1. 3 0. 9 O. 9 1. o: 1. 11 1. 1: 1. 211. 21 1. 2
1 

1. 2 1.1 1. 2 lL. ~j 1
1 

.. 
3
1', l. 0 1 0. 9 8 

9 1.3 i.1 o.e 0.1.

1

1 o.s
1 

o.41 o.4, o.4, o.41 o.5 o.s
1 

o.sl o.9, i.2; 1.5 i.1 i.1I.2j1.3 1.3; J.4i L4i 1.4. 1.4 i.3 1.4 , i.2; 1.1 9 

10 1. 5,· 1. 3' 1. 0 o. 9 '0. 1, o. 6! 0. 61 o. 6. 0. 6 o. 7 0. 8• 1. 01' 1.1 l. 4: 1 7 1. 3 1. 3 l. 4: 1. 5 1. 5· 1. 611. 6- l. 6 1. 6 1. 5 1. u 1. 61 1. 5 1. 4] 1. 3 10 
' ' ! I ' I I I I 1 I ' ' i ' I ' 

11 l.6i 1.411.11.010.81' 0.7! 0.710.7· 0.7 o.s: 0.9. 1.11.2
1

1.511 1.8 1.4 1.4 1.511.61' 1.6' 1.7 1.7\ 1.7 l.7j 1.6 1.7 1.71: 1.6 1.51' 1.4,. 11 
I I : I I ' I i I I ' I ! I ! l I I I 

TABLE IX.-KEY WEST-Continued. 

LARGE EBB TIDE. I LARGE Low TO SMALL HIGH WATF.n. ! ~ 

~ I i'. ~ ·: Days from moon'R greatest declination. Days from moon's greatest declination. -; 

c c 

s Befor~ l 1 AftP.r- I Bcfor~ I After- I a 
's I I i ~ 

! ~l_G __ s_l_4_1_3_l~\1_1_11~!-1_1~1-3_,_,_:_s_\_s _ _:_1

1
1

_:_:~__:__4_1~1~1~i~-~-~~; 4-: ~' a 1 i ~ 
I I ' I I I I I I I ' I ' ' IH Fl. Ft. 

1 
Ft. Ft. , Ft. Ft. Ft. I Ft. Ft. Ft I Ft.

1 

Ft. Ft. Fl. I Ft. Ft. 
1 

Ft. Ft. Ft. Ft .. Ft. Ft 
1 
Ft Ft. Ft. Ft . Ft. Ft. Ft. Ft. Ft., · 

0' 1.4· 1.6. J.91' 2.0 2.2· 2.312.3 2.3 2.31' 2.2 2.1 1.9. l.81· 1.5 1.211.6, 1 . .5 1.5 1.4 1.4' 1.3: 1.3 1.3· 1.:1 l.4 1.3 1.3' 1.4. l.5· 1.6 0 
' I I ' ' I ' I i I ' • • • • 

l :

1 

1.4i 1.6 1.9·. 2.0. 2.2'. 2.31 2.3 2.3 2.3i 2.2!. 2.11.9,1.8; 1.5 l.2i 1.6,. 1.5 L5 1.4 1.4; 1.311.3
1 

1.3. 1.3 1.4 1.3: 1.3· 1.4 1.5 1.G: 
2 i 1.411.6 1.9

1 

2.0. 2.2, 2.312.3 2.312.3\ 2.2i 2.1 1.9
1 

1.8
1
l.51.2

1
1.6: 1.5 1.5 l.4[ 1.4i 1.3 1.3 1.3: I.3. l.4 l.:i, L3 1.4 l.5; l.6i 2 

:i ! 1.311..5 1.811.9_ 2.ll 2.212.2'. 2.21_ 2.2: 2.112.01· 1.8, 1.7: 1.4 1.111.5. 1.4 1.4 l.3i l.3i 1.2·. i.2'. 1.2; 1.2, 1.3, 1.2: 1.2 1.3 1.4, 1.5· 3 
4 I.I! 1.3 J.6j 1.7. 1.9

1
! 2.0 2.0\ 2.0: 2.0: 1.9 1.8 1.6 1.5

1

! 1.2 0.9: 1.3 1.2 1.2. 1.1
1
• 1.1

1
· 1.0 1.o: 1.0

1
1 1.0 1.1', 1.0. i.o: 1.1 1.2 1.3 4 

' I I I i I I I : . 5 
5 0.9: 1.1 1.4 1.5! 1.71l.81.8

1

. I.Bi I.Bl 1.7! l.6 l.4i 1.3! 1.0 0.7
1

1.li 1.0 l.O 0.9i 0.9
1

0.8 0.81 0.8i 0.8 0.9 0.8 0.8' 0.9 1.0 1.1 

6 0. s, 1. 0 1. 3! ]. 41 1. 61 1. 7 1. 7 1. 7,, 1. 711. 6, 1. 51 1. 3, ]. 2i 0. 9 o. 61 1. 0, 0. 9 0. g' 0. 8 .. 0. R: 0. 7 0. 1; 0. 'I 0. 7 0." o. 7 0. 7, 0. 8 o. 9' ]. 0, 6 
1 o. s

1

· i. o i. 3, i. 4: i. 61 1. 1 i. 7 1. 1
1

1 
1. 1 i. 6 i. sl i. a i. 2

1 

o. 9 o. 6; i. o· o. !l o. 9, o. 81 o. s1

1 o. 1 o. 1; o. 1
1
. o. 1 o. e o. 7 o. •; o. s o. 9' 1. o 7 

I ' I I I ' I I 
s o.Y, i.11.4\·1.5

1
1.1\ i.s 1.811.s1i.s

1
1.1.1.6 1.4 1.31L.O0.1. i.1 i.o 1.0 o.9i o.9, o.8 o.s: o.s

1 

o.8 o.9 o.~. 1;.s, o.9 i.o i.1 ~ 

9 · 1. lj. 1. 3 L 6 L 11 L gl 2. o 2. ol• 2. o
1 

2. o
1 

1. 91 J. 8 i. 6 l. 5i L 2 o. 9
1 

1. 3
1 

L 2 1. 2 1. 11 1.1; 1. 0

1

1. o., 1. o
1 

i. o. i.1, 1. 01

1
. 1. o' L 1 1. ~ J. 3' ~1 

10 L 3' 1 ... l f'!~ 1 9 2.1 ° Q· '> n ., 21 q ~," l .-, 0 1. 8, l -11 4 1 1' I 5 1 4 1 4
1 

1 31 1 3 1 l "> I .,.,. 1 ., 1 ,., I 3 l 0 l ol l ·i 1. -1 1 ~ 10 . I . c • I ' ! ! -· -1 -· -1 -· i -· I -· -· • ' . . i . ' ' . • . . • i . I . - . -, . -1 . -. . . . ·1 . - . . . .> 

11 1.4i J.6 1.912.0
1

2.2
1

2.312.:il 2.3
1

2.3
1 

2.2
1 

2.1 1.9. i.BI 1.5 1.2i 1.0 i.;, i.fi i.4j 1.411.3 i.a! J.3i 1.3
1

i.4
1

1.3
1

i.3i1.4 i.5 u; 11 



 

80 REPORT OF THE SUPERINTENDENT OF 

TABLE IX.-SAN DIEGO. 

~ WH~ ~ 
: ~MALL E:BD TIDE, OU. FROM SMALL HIGH \V.A.TEH TO SM.ALL LO'V II FHOM SMALL LO\V '\\~ATER TO LARGE UIGH \VATER, I 

! I Days from moon's greatest decl!natioD. I Days from moon'• greatest declinat.ion. ! 
., . I g ~ I Before- After- 1' Before- After- a 
~ I -

i 11_1_\~i-s_\_4_\~~[_1_~!_1_~1_3_1~15 r6 ! 7 :~1~11,_5_1_4_,~:~1~~-1_!_2_1~1~11~~1~1 j 
! I I I I I I I I I ' I I : I I 

H. Ft. Ft. I Ft. Ft I Ft. Ft. ' Ft. I Fi. Ft. Ft . . Ft Ft. I Ft. Pt. Pt. Ft. Fl. ' Ft . . Ft. Ft. I' Ft • . Ft Ft. Ft . . Ft ' Ft. Ft. / Ft. Ft. Ft. I H. 
0 4. 0 3. 4, 3, 0 2. 6 2. 3 2.1 1 

2. 01 2. 0 2. 1 2. 3, 2. 7 3. 213. 81 4. 6 5. 2, 5.1 4. 914. 7.' 4. 5 4. 4 4. 31. 4. 2 4. 2.' 4. 1, 4. 1·1 4. 0 4. () 3. g 3. 9; 4. 01 0 
I I I J I ' I ' I I ' 

3. 8 3. 2j ~ B, 2. 4 2.1 1. gl 1. 811. 8 1. 9 2. I: 2. 5

1

. 3. o, 3. 6j 4. 4 5. U! 4. 9 4. 7 4 . .5
1 

4. 3 4. 21 4. 11 4. 0 4. 0 3. 9; 3. 9; 3. 8 3. 8 3. 7 3. 7j 3. 8[' 

" 3. 5 2. 9! 2. 5 2.111. 8 1. 6 1. 5\ 1. 5 1. 6 1. Bl 2. 2 2. 7 3. 3'. 4. 1 4. 7 4. 6 4. 4!. 4. 21 1. 0, 3. 91 3. 8 3. 7 3. 7

1 

3. 6 3. 6

11

, 3. 5 3. al 3. 4 3. 4j 3. 5

1 

2 

3 3. o 2. 4i 2. o !. 6 i. 3 1.1
1 

1. o, i. o 1.1 t. ar 1. 11· 2. 2· 2. 8/ 3. 6 4. 2' 4.1 3. 9: 3. 1
1 

3. 5 3. 4j 3. 3, 3. 2 3. 2 3.1: 3. i :;. ui 3. a
1 

2. 9 2. 91 3. o 3 

4 2. 2 1. 61 1. 2 0. 8 0. 5 0. 31 0. 21 o. 2 o. 3 0. 5, o. 9 1. 4 2. 01 2. 8 :J. 41 3. 3 3. l! 2. 9 2. 7 2. 6\ 2. 5. 2. 4 2. 4 2. 3 2. 3 2. 21 2. 21' 2. 1 2. 1i 2. 2: 4 

5 J. 7 1. 11 0. 7 0. 3, 0 0 -. 2~ -. 3, -. 3 -. ~ 0. 01 u. 4j o. 911.51. 2. 3 2. 9 2. 8 2. 6: 2. 4 2. 2 2.112. 0 1. 911. 9i 1. 8_ 1. 81 1. 71: 1. 7. 1. 6 1. 6i 1. 7 5 
6!1.81.2:0.8 0.410.1-.1:--2:-.2-.10.liU.5il.U

1
1.6!2.43.0,2.9 2.7!2.52.3 2.212.12.0 2.0jl.91.9!1.8 l.8jl.7 l.7!1.8 6 

1 ! 2.3 l.7i. 1.3. ll.9
1 

o.6 0.4, o.3! o.3 0.4 o.61 Loi1.s; 2.1i 2.9 3.s, 3.4 3.2: 3.o. 2.s· 2.1
1

2.6. 2.s 2.si 2.4 2.4; 2.3

1

' 2.3j 2.2 2.2; 2.3. 7 

B 
1

2.9
1
2.3[1.9, 1.5 1.2 l.Oi 0.9; 0.9, 1.0 1.2i 1.6; 2.1

1

12.7, 3.5 4.1 4.0 3.8. 3.6 3.4' :l.3: 3.2 3.1 3.lf 3.0, 3.0' 2.9 2.9
1

2.8 2.61 2.9 8 

9 ' 3. 7 3. 11 2. 1, 2. 3j 2. o 1. s, 1. 7[ 1. 7 1. s 2. o: 2. 4i 2. 9 3. 5I' 4. 3 4. 9i 4. 8 4. 6: 4. 4f 4. 2 4.11 4. o 3. 913. 9; ~- s 3. s' :i. 71' 3. 11 3. 6 3. 6i 3. 7 9 
'1 I I I ' • I I 0 .-,1 ' -·-'"I ' I I I C) I 10 ' 4. 2, 3. "1 3. 2 2. 8, 2. 5 2. 3! - ., 2. 2 2. 3 2. "i ~- 9i 3. 414. 01· 4. 8 5. 4 5. 3 5. lj 4. 9 4. 7 4. 6; 4. 5 4. 4 4.4j 4. 3 4. 31 4. ·14. 2 4.1 4. ll 4. 2' JO 

11 14.3
1 

3.7
1

3.3
1 

2.9j 2.6 2.4
1

' 2.3: 2.:1 2.4 2.6' 3.o
1

. 3.5 4.J 4.9 5.s
1 

5.4 5.2:
1

. 5.o,
1 

4.B 4.7
1

4.6
1 

4.5 4.5 4.4 4.41 4.3 4.314.2 4.2
1

1 
4.3.,, 1l 

' ! _ ' I I ' I ' I I 

From a to b .. ..•.••••.••••..••••••.••.•••.•••••..••. Diagram From b to c . .•••..•..••. ·--- --------·-·-·- ..•....... Diagram I 

From c to d .. ......................................... Diagram II From d toe ........................................... Diagram II 

TABLE IX.-SAN DIEGO-ContiuueJ, 

:.::::: LAUGJ•: EBU T!D.J<~, OR FH.OM ~~-=~:~~IGH \VAT.KR TO LAH.GB l,OW I }"R.OM LARGE LOW WATER TO SMALL HIGH '\\'ATER. ,1 ] 

] d 

_7.l Days from moon"t1 greateilt declination. 1 Day:s from moon's greak't;t declination. i .t: 

g 1· ' I ' II -i 
~ Before- I l After- J Before- I \ __ ~ After- ~ 

! ·~\\_'.'._:~i-4_1_3_i_2_i_1_1~!-1_)~ ~-4_1_s_1_6_:_1_\i~j-6_\_s_1_4_l~\~l_1_J_o_l\_1_\~i~l-4_l~i~l~I ! 
I I I ' ' l I ' I I I I ' I I I I I I H. Ft. 1 Fi. Fi. F,. Ft. Ft. . Fi. Fi. ( Ft. Ft. Ft. Pt. I Ft.\ Ft. Ft.\ Ft. Ft. I Ft. Ft. Ft. Ft. Ft. , Ft. , Ft. I Ft. Ft. Ft. Ft.·' F't, Ft., H. 

o' 5 2
1

5.8 6.2. 6.6; 6.9 1.1; 7.2, 1.21 7.11' 6.9 6.5
1

6,o 5.41 4.6 4.o 4.1, 4.3; 4.5
1

4.7 4.8

1

4.9 5.o15.o s.115.1 :>.2

1

s.25.3 5.3. 5.2. o 
I I I ' I I I I I I I ' ! I I I I I 

I i. 5. 01 5. 6; 6. 0: 6. 4, fi, 7 6. 91 7. 01 7. OI· 6. 91 6. 7\ 6. 3
1
, 5. 81 5. 2

1
: 4.-4[ 3. 8

1 
3. 9i 4. 1

1

4.3I 4. 5. 4. 6 4. 7. 4. s: 4. s
1
, 4. 9 4. 9 5. 0 5. 0, 5. 1. 5.1, 5. 0! 1 

I ~ I I : I I l ' I ' I ' • 

2 i 4.7i 5.3, 5.7 6.116.4 6.6
1

6.7\ 6.7\ 6.6~ 6.4, 6.0\ 5.5\ 4.9\ 4.1 :l.5[ 3.6\ 3.8 4.014.2
1 

4.3\ 4.4i 4.5
1 

4.514.6 4.6 4.71· 4.7, 4.8
1 

4.8! 4.7( 2 
3 4.21• 4.8 5.2 5.61 5.9 6.11 6.2· 6.2' 6.1. 5.915.5, 5.0: 4.4,. 3.6. 3.0: 3.1·. 3.3' 3.51. 3.7, 3.B, 3.9! 4.0· 4.0. 4.1, 4.1 4.2 4.2 4.3 4.3. 4.2, 3 

' ' I : l 1 I l ' I ' I I ' ' I . j I ' I I • : I 
3. 41 4. 0. 4. 4' 4. 8/ 5.1' 5. 31 5. 4 5. 4; 5. 3 5. l 4. 7i 4. 2: 3. 6: 2. 8 2. 2: 2. 3: 2. 5, 2. 7. 2. 9, 3. o, 3.1.' 3. 2; 3. 21 3. 3: 3. 3 3. •13. 4' 3. 5 3. 5 3. 4, 4 

5 · 2. 91 a. 5. 3. 9· 4. 314. 6. 4. s! 4. 9: 4. 9' 4. e, 4. 6i 4. 2 3. rl 3_ 1! 2. 3
1 

1. r' I. s 1 2. o' 2. 2! 2. 41 2. 5; 2. 6 2. 1: 2. 1: 2. s~ 2. s· 2. 9 2. g 3. o 3. o 2. 9' 5 

ti 3. oil 3. 6, 4. o 4. 4 4. 1 4. 9! :;, 0
1 

5. o 4. 9: 4. 11 4. a! :i. s! 3. 2! 2. 4 I. s 1. 9' 2. i 2. 3' 2. 5' 2. 6
1 

2. 7 2. s 2. s: 2. 9 2. 913· oj 3. o
1 

a. ii 3. l a. ol 6 

7 : :i. a 4.1; 4. 5 4. ~ 1 .. 5. 2· 5. 1'. 5. s! 5. 5
1 ~. 1! .• 5. 21 4. 9,\: 4. a(.· 3. 7! 2. 9 2. a:.· 2. 4,_' 2. 6, 2. 8

1 
3. o! 3.1:.' 3. 2: 3. 31,. 3. ai a. 4. 3. 4 3. sl :i. 5

1 
3. 6, :i. 6 3. s: 7 

' ' : 1 I I t i i 1 1 I I t 1 : I I I l I '. ! 
8 4.1 4.7 5.1. 5.5

1

5.8 6.U: 6.16.li6.(), 5.8i 5.4 4.9, 4.3. 3.5 2.9: 3.0' 3.2i 3.4'13.61 3,7, 3.8. 3.9: 3.9; 4.0'14.0 4.14.1,4.2 4.2, 4.li 8 

9 4. 9 5. 5: .5. g 6. .1 6. 6 6. s: 6. 9~ fUll f, B_ 6. 61 6. 21 :;. 7i 5.1 4. 3 3. 1; 3. s: 4. OI 4. 2 4. 4j 4. 5 4. ti] 4. 7: 4. 1: 4. 8 4. s1 4. 9 4. 9J , .. o: 5. o' 4. 9, 9 

10 5. 4: 6. Oj 6. 4 6. 8 7.1 7. 3f 7A 7. 4
1 

7. 3: 7.11 6. 7I 6. 21 5. 6 4. B! 4. 2; 4. 3: 4. 5

1

1 4, 714. 9, 5. O 5.1: 5. 2: 5. 2' 5. 31 5. 3, 5. 41' 5. 4
1 

5. Si 5. 5 5. 4 10 

11 1 5.5, 6.116.Si 6.9: 7.2 7.~~J 7.5i 7.4_7·21-~8i~J~~~~j~3-~~_4t4.6 4.Bi 5.0j 5.1, !>.2, 5.3 5.3; 5.4
1

5.4/ :J.5 5.5
1

5.6
1

5.6! 5.51 ll 

From c to d ......................................... Diagram 1 From dto e ......................................... Diagram 

From a to b ............. .................... - .... - .. Diagram II From b to c . ........................................ Di•gram II 



 

THE UNITED STA.TES COAST SURVEY. 

TA.BLE JX.-SAN FRANCISCO. 

S!'r!ALL Ellil- TIDE, OR FROM SMAI.L HIGH \\'.A. TER TO 5llALL LO\V 
l<'RO.!\l S)IALL LU"W WA'T.E.H. TO LARCH: HJGH \\".ATER. 

" ------ ----
E . ~ Days from moC>n's greatest declination. Days from moon's great~sr declination . 

§ ---------- -------- --· 
a ! Before- After-

--1-
Before- After-

81 

0 
0 

~ 

-
•
~ __ I____ - : ' : I ! I I I ' I :. 

~ 7i6 1

1

4 l ':!!3:4 f>
1

6 7!'7;6i5:413 2 1 011 2 3 4 5 GI~ 

-;;--;;:--;;:---;;--;; Ft. -;: Ft.--;;1-;:-;:-;,:-1--;;!-;:'-;;i-;;:---;;1
1

,--;; Ft.--;:-:::-;:;-;:-;: Ft. -;;-;:-;;:-;;, 
Q 4.7[ 4.0 3.4 1 2.9 2.4 9.0 1.7 1.7 1.9 2.2j 2.G 3.1. 3.7,' 1.4 .5.2' 1.9i 4.fii 4.5 4.0 3.7 ~1.4 3.2 3.1 :to ;J, l :tl :L3 3.4 3.5 O 

i 4. 51 3. e 3. 2! 2. 7 2. 2 1. 5 1. :s I. 7' z. o
1 

2. 4 2. ~r 3. J, 4. 2 J. (] 4. 1j 4. 4: 4. aj' 3. B a 5 :J. :2 3. o: 2. D ;:!. e· ~. 9 2. 9 3. i 2. ~ :l. :J 1 

2 4. 31 3. 6 3. o: 2. 5 2. 0
1 

L ti' l. 4 1. J 1. 3 L 5' 1. !::1 1 2. ~ 2. 7'. :t J. 4-. 0 4. ~ 4. 5j 4. 2: 4. J, ::L fi 3. :J 3. U 2. s· 2. 7 ~- fi 2. 7 '2. 7 2. ~~ :J. O J. J •J 

3 
1 

4. 0[ 3. 3 2, 7i 2. 2 1. 7 l. :3
1 

1. l~ L 0 1. 0 1. :2, 1. 5: L ~) ::?. 4j 3. 0 3. 7 4. 5' 4. 21 3. 9: 3. 813. :3 0. 0 2. 7 2. 5, 2. 4 :J. :3 ~. ·1 2. 4 2. fl ~- 7 -:?. 8 3 

4 3.6: 2.9 2.3: 1.8, 1.3 0.9; 0.7
1 

0.6 O.fi 0.8 i.1; l.-5 ~.O; 2.6: 3.3 4.l 3.8! 3.!1
1 

3.4

1

. 2.B 2.6. 2.3 2.1 2.D 1.9 2.0 2.0 2.:2 ~.3 :.?.4 4 

5 
1 

3.2; 2.5 l.!): l.4 0.9 0.5 0.3 0.2 0.2 0.4 0.7; 1. l 1.6
1 

2.2' 2.9 3.7 3.41 :{. l] 3.0 2.5 q ' 1 l.~ 1. LU L;> l.fi LG Lt- J.!-1 :!.O .S 

6 3.2: 2.5 1.9: 1.4 0.9 0.5
1 

o.:J 0.2 o.~ 0.4: 0.7: 1.1 L~f 2.2, 2.9 3.1 3.4: 3.1: 3.ol 2.5 ~.2 1.9 1.7 1.() 1..) l.G l.G 1.~ J.9 2.0 6 

7 3.4
1 

2.7 ~.1 1 1.6 1.1 0.7 0.5 0.4 0.4 O.ti 0.9, 1..3 1.8
1 

2.4
1 

3.1 3.9' :J.6; 3.:J 3.~: 2.7 2.4 ~.1: I q LE I.ii 1.6 1.t< 2.0 2.1 2.2 7 

'3.8 3.1 2.512.(] ].5 1.1· 0.9 0.8 (J./:[ 1.0 l.:J 1.7 ~-~' 2.8 3.5 4.:J, 4.0: 3.7 3.6j J.l :.:.8 2.5 2.3 2.2., 1 ° .-, •) ') 2.4 !::!.;> ::!.fJ ~ 
9 I 4.] 1, 3. 4 2. e' 2. 3 t· 8 L 4 1 fl 1.1 1. 1 l. 3 1. fi 2. 0 2. 5; 3. l 3. 8 4. 6 4. 3f 4. o! 3. 9] 3. 4 3.1 2. E' 2. 6 2. 5 ~- 4 :2. 5 2. 5 2. 7 :2. ~ ~- 9 £1 

10; 4.5; 3.8 3.2 2.7 2.2 1.8, 1.6 1.5, L.5 1.7 2.0 2.4 2.9. 3.J 4.2 <l.O 4.7: 4.41 4.313.8 3.5 3.2 3.0 ~-~· ~-e! 2.~I ::;_g 3.1 :3.~ :3.~ 10 

~t~-~l~~~, ~·-~--~-~~~-~~~~-~-2~~~---1 .. ~1! 3.7 4.4 J._~--4.9i 4.fl:,_4~L--~~-.~.~·-4 3.21 3.] :3._o1 3.1 3.1· 3.~~~--~~~~~ 
From a to b .. .... ___ . ______ .. ____ . --------------Diagram J Prom b to c ......... ----···--·····-------······--·--Diatrrarn I 

From c to d .. .•..•... ______ ...•.. . ___ .Diagram II F.rorn dto c . Diagram II 

TABLE IX.-SAN FRANCISCO-Continued. 

i LARGE EBB TIDE~ OR FROM J,ARGF: HIGH °"'ATER TO LARGE LO\''. FROM LAH.GE I.O\Y '\VATER TO 8 ~1 ALL HIGH "'ATEH. 

~ :------~---"----- WATER. J 
i Days from mQon's greate:;t declination. D.ayB from moon's greatest declination. 

§ I = 
~ I- - Before-_ ------ After- 1=---Befor:_-::______ After- ! 
~ :-7-1~ -5-!-4-11~ ~:-1 _ _'.'._1_1_ ~1-3-:-4-:-5-~-6-1~!_1_ -6-~ ;-4-11_3 _ _:_ _1 _ _'.'._ _1_\~ -3-:-4-~ _fj_l_7_ ~ 
H. Ft. Ft. Ft. : Fi. Ft. Ft. I Ft. Ft. Ft. Ft. I Ft. Ft. 

1 
Ft. , Ft. I Ft. I Ft. Ft. Ft. , Ft. Ft. Ft. Ft Ft. Ft 1 Ft. .l''t. : Ft. Ft. Ft. Ft H. 

o i 3. g' 4. 6 5. 2
1
' 5. 1

1 

6. 2 G. o: 6. s 6. 9' 6. 9 6. 7
1
• 6. 4· 6. o' 5. sl 4. 9

1
: 4. 2i 3. 4 3. 7 4. o' 4.1 4. 6 4. g, 5. 2 5. 4 5. 5,! 5. 6: 5. 6· 5. 5 5. 3' 5. 2 5. 2 o 

: I ' ' I I ' ' i l 3. 1
1 

4. 4 s. o .. · 5. 516. o G. 4. 6. 6 G. 7 s. 7' 6. s1 s. 2 s. s .. s. a 4. 71 4. o,. 3. 2 3. 5 3. s. 3. 9! 4. 4 4. 1 s. o 5. 2 5. 3; :;. 4 5. 5: s. 3 5.1: 5. o 5. o 1 
213.5 4.2 4.8i 5.3 5.8 6.2: 6.4 6.5 6.5 6.3

1
1 6.·0 5.6 5.114.51' 3.8'. 3.0 3.3 3.6 3.714.2 4.5' 4.R 5.0 5.1: o.2 5.1 3.l 4.9' 4.8 4.e ~ 

3 ' 3. 2: 3 9 
1 

5 0 5 5 I 6 6 ' I 3 3 I 9 2 : 8 4 8 ' 4. 5' 5 I , . 4. 5, . . 5. 9: • l 6. 2 • 2 6. 01 5. 7 5. 3! 4. 8 4. 2

1

. 3. s: 2. 7 3. o . 3. 4I 3. 4. 4. 5 4. 7 4. 8: 4. ~ 4.. . 4. 6' 4. 

4 1

1

12. s 3. 5 4.11.· 4. 6 5. 1 5. 5' 5. 1 5. B 5. s s. 6
1

5. 3. 4. 9! 4. 4

1

3. s 3.1! 2. 3 2. 6 2. 91 3. oi 3. 5 3. e 4.1 4. 3 4. 4; 4. 5 4. 4 · 4. 4 4. 2' 4. l; 4.1 
5 : 2. 4 1 3. I 3. 7j 4. 2 4. 7 5.11 5. 3 5. 4, 5. 4 5. 2 4. 9i 4. 5' 4. 0 3. 4 2. 7/ L 9, 2. 2 2. 5, 2. 6: 3. 1 3. 4, 3. 7 3. !! 4. O! 4. l 4. o: 4. 0 3. s· 0. 7i 3. 7 

6 i 2.4: 3.1 3.7'. 4.2 4.7 5.1! 5.3 .:>.4 5.4, 5.2! 4.9
1 

4.sj 4.o 3.4 1 2.7~ 1.9 2.2 2.s 2.6.: 3.I 3.4 3.7 3.!.l 4.o; 4.1 4.o; 4.o :J.e 3.7 3.7 

7 i 23.. 6
0 

3. 3 3. 9i 4. 4 4. 9 5. 3: 5. 5 5. 6 5. 6 5. 4, 5. 1 1 4. 71 4. 2:

1

3. 6 ~· ~! ~- l' 2. 4 2. 7: 2. s: 3. 3 3. fj 3. 9 4.1 4. 2i 4. 3
1 

•I. 2i 4. ~ 4. 0 3. 9 3. 9 7 

s : 
3

. 
3

, 3., 4. 3
1 

4. s s. 3 5. 'I 5. g 6. o 6. o 5
6 

.. 8
1

•

1 

:·. 5
8

, 5
5 

.. : l .. 4
4 

.. 6
9 

4
4 

.. 
3
o :~· .. 

6
1i. ~-. 5

8 
2. s :i. l, :1. 2' 3., 4. o 4. 3 4. 5 4. 6" 4. 7' 4. 6: 4. 6 4. 4 4. 3 4. 3 s 

9 , 4. 0 4. G: 5.1! 5. 6 6. o

1

: 6. 2 6. J 6. 3' v , v _ 3. 1 3. 4 3. 51' 4. 0 4. 3· 4. 6 4. 8 4. gi 5. o' 4. 9: 4. g 4. 7 4. G 4. 6 9 

lO '3.7 4.4 5.0j 5.516.o 6.4 6.6 6.7 6.7 o.o 6.2 5.s' 5.3
1 

4.7 .i.o: 3.2 3.5 3.e' 3.9 4.4 4.7 5.0 s.2 j_3! j.4 5.3~ 5.J 5.1 s.u s.o 10 

11 13. 9! 4. 6 5. 2
1 

5. 7 6. 2 6. 61 6. 8 6. 9 6. 9 6. 7! 6. 4 6. o' 5.1 4. 9 4. 2; 3. 4 3. 7 4. Oi 4. Ol 4. 6. 4. !.Ii 5. 2 5. 4 5. 5: ;>. 5' 5. 5i 5 .• 1 5. 3 5. 2 5. 2 11 

From c to d .. .•• ----- ............ ··----------·- ......... Diagram I From d t-0 t?---. ··- _ ........ _ .. Diagram I 

From a.to- c ............................. - ................ Diagram II From b to c ...... ............. ____ . __ ......•.......... J)iagram II 

11 c s 



 

82 REPORT OF THE SUPERINTENDENT OF 

TAHLE IX.-ASTOR1A. 
-~------ - -~---------- -----·-· ·----------- ----------·-~-------·-

E 5'1.\J.L E~::DE, OH:lDM ':,~~~!:.~IGH WATER 'fl) :»!ALI. l.OW I -- -FICO)! "IAU.1.0W WATER TO LAIW>: HIOH WAT;;({, J 
Day; from moon'> g"<'atest. d<>clinatim,. I lJRys frorn moon·• vr~ate't dPelination ~ 

r----~~~~-= --i=~"~:~-== ~~~= ~efo~·,~=-~-, ·n---;;,= ·-- ! 
~17 6 3 4 3 2 1

1
0

1

1 2 3 4[:.i G 7 7[G 5l4 3 2[1
1
011 2 3 4

1

5 6 1 7 ~ 
-------------f-----------1---,----!-1_;_: ___ 1 ____ _ 

H. i Ft. Fl. Fl. Pt. Ft. Fl. Ft. i Ft. Ft. : Ft. Ft. Ft. i Ft. , Ft. Ft. Ft. [Pt. Ft. i Ft. Ft. Ft. i Ft. '.Ft. I Ft. Ft. Ft.. Ft. , Ft. Ft. Ft. H. 
<> 7.4 6.7 o.o 5.4, 5.o 4.6 4.5j 4.5: 4.6' 4.7i 5.1 5.5: 6.Q 6.9 7.e s.ol 1.s 7.5

1

1.2 6.e 6.4i G.3; 6.2[ 6.1 6.2 B.2 6.3 6.3 6.3, 6.4 o 
1 1. 5 tie. 6. 1 5. 5 .s. l 4. 1 4. fi 4. 61 4. 1 4. e1 5. 2 5. 6: 6. 3 1. o 7. g ~- 1: 7. g 1. 01 1. 3 'i B ti. [)I o. 4, 6. :); 6. 2 6. 3 o. :J 6. 4' 6. 4 o. 4: 6. 5 

i 7. :l 6. 5 5. 8 5. 2 4. 8 4. 4 4. 3 4. 3! 4. 4 4. 5 4. D 5. 3 6. lJ 6. 7 7. 6 7. Bi 7. 6 7. 3; 7. 0 6. 6 6. ~! 6. l: G. 01 5. 9 6. 0 6. 0 6.1, 6.1 6. 1 6 ° 2 

:~ ti.fl 5.l.J 5.2 4.6 4.2 3.~ :t7 :i.7: ::I.~ 3.9 4.3 4.7 5.4, 6.1 7.0 7.2: 7.0, ti.715.4 6.0 !'.1.6: 5.5[ 5 . .i! 5.3 5.4 5.4 5.!L5.5 5.5 5.fi 3 

4 
1 

!). 9 5.::? 4. 5 3. 0 3. 5 3. 1 3. 0 3. Oj 3. J 3. 2 3. 6 4. o'. 4. 7 5.1 6. 3 6. 5] 6. 3 6. 0' 5. 7 5. 3 4. 9i 4. 8'. 4. 7! 4. 6 4. 7 4. 7 4. 8 4. 8 4. 8 4. 0 4 

; ;i, z 4. 3 ~J. s 3. 2 2. ti 2. 4 :::. :J 2. 3. 2. 4 z. 5 2. 9 3. 3 4. o 4. 7 5. 6 5. sf 5. 6 5. :1' 5. o 4. 6 4. 2! 4. 1 ! 4. o; 3. 9 4. o 4. o,' 4.1 4.1 4. i 4. 2 5 

4. ~ 4. 1 3. 4 ~- 8· :i. 4 2. u i. u 1. o
1 

2. o 2.1 2. 5 2. 9; 3. c 4. 3 5. 2 5. 4\1 ~- 2, 4. g: 4. 6 4. 2 3. s~ 3. 1, 3. 6 1 J. s, 3. G a. 6 3. 7 3. 1 3. 7 3. e 6 

!:i.O 4.3 3.6 :to' ;.!.6 ~) ') '..:!.l 2.112.2 2.3 2.7 ;!,] :te 4.G 5.4 5.G :>.4 5.1 4.8 4.4 4.0j :3.!Ji 3.~', 3.7 3.8 3.8 3.9 3.9 3.9 4.01 7 

5. ;"°> 4. ~ 4. l :3. ;) ~l. l 2. 7 :.!. fl, ::?. ti 2. 7 2. 8 3. ~ 3. G 4. 3 5. 0 5. !)16. l I ;;, ~ 5. G; 5. 3 4. !) 4. 5j 4. 4 ~ 4. 3 4. 2 4. 3 4. 3 4. 4 4. 4 4. 4 4. 5 8 

6.3 [>.6 4.9 4.a 3,H 3.~ 3.4: 3.4: 3 . .'i 3.(l 4.0 4.4 ~1 ~.8 G.7 G.9 fl.7 G.4i 6.1 .5.7 !J.3! J.2'. !:i.1~ .J.o' J.l 5.1 5.2 5.2 5.2 5.:3 9 

10 7.0 6.3 5.6 5.0 4.H 4.2 4.1 4.1
1 

4.:;! 4.3 4.7 ;>,l 5.t-" 6.5 7.4 7.E
1

1
7.4 7.1; 6.8 6.4 6.01 5.9' 5.s' 5.7 5.et 5.8, 5.9 5.9 5.9 6.() 10 

11 1 7.3 6.6 6.9 5.~-~-4~~~j_c:; 4~.~,.o j,4 6.1 6.8 7.7 7.91~ 7.4i 7.1 6.7 6.31G.2[6.1! 6.0 6.l G.l 6.2 6.2 G.2 6.3 11 

}'rorn a to b ..•. ____ .. ·---·. ----- ------ --·-·· .....••. Dia.gram I From b to c .... ----· ... ........ Diagram I 

From c to d ...• --- --- ---- •. ----- .•. --- ----- _ --- ...•. Dia.gram IJ From d toe. __ ........ _. __ . .. ·--- .............. Diagram II 

TABLE DC-ASTORIA-Cont.inned. 

,; fl J,..\JH~E mrn TIDE, on FRO;\! LARffF. HJGH WA;;,-~;T~-L~;~~~o-;,: --1.- ~ g '\'\"ATER. fllOM L~\UGE LOW W.AT.Ktt TO SMALL HIUH WATEH.. ~ 

~I I ~ 
~ \ Days from moon')! gI'eatest d-eclination. I Days from moon's greateHt declination. wi 

r1 I Before- I I 11--~~ter~ II I ' ~'·~ I I I ':""'~ I : 
~-7_i_6_~_4_,~ 1~·~:_'.'._,~~-3-:-4-l~l~-7-1-7-~:~1~i~_2_;_1_:1._'.'._l~l~-3-1_4_'__'.'._1~~ ~ 

' . . I ' I i I I : I I I I '1 ' I I I I I I H. Ft. Ft. Pt. Ft. Ft Fi. Ft . . Ft Ft. Ft. Ft. , Ft. Ft. Ft. Ft Ft. Ft. 1 Ft. I Ft. Ft. Ft. IF<. Ft. , Ft. Ft. Ft. Ft. , Ft. Ft. Ft. H. 
O 7. O 7. 7 8. 4. 9. 0 9. 4 9. 8, 9. 9.! 9. 9. 9. 8 9. 7 9. 3 8. 91 B 2

1 

7. 5 ti. 6 6 4' 6. 6 6. 9

1

7. 2: 7. 6 8. ~ 8. l] 8. 2i 8. 3, 8. 2 B. 21 8.1 8. lj 8.1 B. O o 
1.1 1. s s. 5: 9.1 9. s: 9. 9. w. 0110. oj 9. 9 9. s 9. 4; 9. 0

1 
s. 3 1. 6 6. 7

1

6. 5, 6. 7, 1. o 7. 3; 1. 1 s. !I. s. 2; s. 31 s. 4: s. 3 s. 31 s. 2 s. 2 8. 2 s. 1 1 
2 6. s' 7. :;' s. 2' s. s 9. ~I 9. 6. 9. 1/ 9. 1, 9. 6 9. 5 9.11 8. 1

1 
s. o' 7. 3 6. 4 6. 2; 6. 4I 6. 1 7. o 7. 4 1. s, 1. 9[ s. ol s.1[ 8. o e. o

1 
1. 9: 7. 9; 1. 9 1. s 2 

~ 6.2 6.9 7.6 S.2 8.6~ 9.0. 9.L 9.11
1

• 9.0 8.9 8.5 81 7.4 6.7 5.8 5.6 5.8
1

6.1 1 6.4
1
'6.8 7.2' 7.3i 7.4 7.51 7.4 7.4[ 7.3 7.31I 7.3 7.2 3 

' l ' I I I ' I I : 
4 5. 5 6. 2 6. 9j 7. 5. 7. 9] 8. 31 8. 4[ 8. 41. 8. 3 8. 2 7. 8 7. 41 6. 7 6. O 5.1\ 4. 9 5. ll 5. 41 5 7 6.1 6. 5i 6. 6'

1 

6. 71' 6. Bi 6. 7, 6. 71 6. 6
1 

6. 6
1 

6. 6 6. 5 4 
s 4.8

1 
5.5 6.2 6.8 1.2! 7.6: 7.7) 7.7j 7.6 7.5 1.1 6.7: 6.o 5.3 4.4[ 4.214.4

1 

4.7, 5.o 5.4 5.8
1

5.9, 6.o 6.1
1 

6.o 6.o1 5.9, 5.9
1 

5.9 5.8 s 
6 4.4' 5.1 s.s: 6.4 6.8'. 7.2: 7.3: 7.3; 7.2 7.1' 6.7 6,31 5.6 4.9 4.o: 3.8 4.01 4.3 4.6 ;J.O ::i.4, 5.5; 5.6, 5.7, 5.6 G.615 . .5 5.5! 5.5 5.4 6 

7 4.6; 5.3 6.o, 6.fi 7.uj 7.4
1 

7.5; 7.5j 7.4 7.3 6.9 6.5! 5.8 5.1 4.2 4.0i 4.2; 4.5 4.8: a2 5.6: 5.71s.si5.9; 5.8 5.8, 5.7, 5.7 5.7 5.6 7 

e 5.1 5.8 6.5: 7.1 7.51 7.9'. s.oi s.o; 7.9 7.e 7.4' v.ol 6.3 5.6 4.7 4.5\ 4.7i 5.o1 5.3' 5.7 6.11 6.216.316.4 6.3, 6.3: 6.2 6.2 1 6.2 6.1 s 

9 5.9. 6.6 7.3 7.9 8.318.7i 8.8; B.s: 8.7 8.6, K:I! 7.8: 7.1' 6A a5 5.3'15.5i 5.8, 6.l: 6.5 1l.9i 7.0\ 7.l\ 7.2, 7.1, 1.1\ 1.o, 7.~ 7.0 6.9 9 
10 

1 
a 6

1 

1. a: s. o: s. 6 9. oj 9. 4~ 9. 5
1 

9. s
1 

9. 4 9. a 8. 9 8. 51 1. fi 1.1, 6. 2 6. o 6. 21 6. s, 6. s 1. 2 7. 6I 7. 1; 1. 8j 7. 9
1 

7. a 1. 8

1

. 7. 7, 1. 1
1 

1. 1 1. s 10 

11i6.9: 7.6
1

8.31 8.9, 9.3: 9.719.819.8\ 9.7 9.6 9.2 8.8
1

B.li7.4, 7.5i 6.3 6.5i 6.B 7.1! 7.5 7.9: B.Oi 8.118.2, 8.1 8.1 8.<J 8.0' 8.0 7.9 11 

Fromctod .. '. ..•. ' .... '. ...• · .•.. : .•.......••..•....•• Diagram ~ l' Fromd~c .. '. ........ ~ ..•. 

1 

••••••••• 

1 

............•... Dlagram I 

From a to lJ. __ .••. _ ............... - .• -·--·. -- ••••••.• - •• Djagra.m II From b to c .. ••.•.•. - .. --·. - ........ --- •.• ·--~ ..•• - .Dtaa-re.m II 
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THE UNITED STATES COAST SURVEY. 

TABLE IX.-PORT TOWNSHEND. 

S)'JA[.L EllB TIDE, OR }~ROM :':MALL HIGH \YATER TO S:'.\f.ALI. LO\.\. 
\Y,\TER. 

83 

1~ 
:~ 

Days from moon':8 greatetit decliuation. Days from moon'~ grl'ate1d declination. . ox; 

--------------------------------------------------! ~ 
Befor~- After- Before-- After- " 

f 1----c---~-----

" 116 1
15,·4!, .. 3i12l1 o 2 314 v 1

6 11 s 413 2 1 1,o 2 4 5 1·.·,a ~ I I I I ! I I~ 
--i-1-1----.-l-l-;---,----·----.--:---------,-.-.---------1--

ll. 

1

, Ft. I Ft. : :Pi. Fi. i Ft. ! Ft. i Ft. Ft. : Ft. Ft. , Ft. ! Ft. Ft. Ft. Ft. I Ft Pt. Pt. Ft. Ft. Ft. Ft. Ft. Ft. Ft. Ft. Ft. Ft. Ft. Pt. , H. 
0 4. 5! 5. 6, 6. 9 8. O~ 8. 6 8. g' 8. 8 8. 8 8. 7 8. i' 8. 5! 8. 0 7. 3, 6. 6 5. 5j :t .5 3. 9 4. 6 6. 0 7.:? 8. 4 ll. 0 9. 5 B. 6 9. 4 H. 2 8.; 8. :.! 7. !l 7. 1 I o 
1 I 4. 5; 5. Gi 6. o s. o; 8. 6: e. 9

1 s. s a. s s. 7 B. 7 B. 51 ti. o 7. 3: 6. 6: 5. 0: :!. 5 a. H 4. o 6. o 7. ~ s. 4 9. o· 9. 5 9. ri 9. 4 9. 2 s. 1 s. 2 7. !} 7. 1: i 

~ j 4.4, 5.5: 6.8 7.9: 8.5! 8.8: 8.7 8.7 8.G 8.<i 8.4: 7.H 7.2 6.5 5.4[ ;_L4 :3.t! 4 .. ) 5.9 7.J 8.:J 8.~: 9.4 ~.5 ~J.3 9.1 8.6 8.1 'i.8 7-~1 2 

3 l 4.J, 5.2, 6.5 7.6' 8.2 8.5 8.4 8.4 8.3 8.3 B.1: 7.6 6.9
1 

6.2 ;I.Ji 3.1 3.!J 4.2 5.6 G.8 8.0 8.fi ~J.l ~1.2 !J.O t<.R 8.;J 7.8 7.5 6.1\ 3 

4 i 3. 5: 4. 6. 5. 9 7. O~ 7. 6; 7. 9: 7. 8 7. 8 7. 7 7. 7 7. 517. 0 G. :~ !l. 6 4. 51 2. :l 2. ~~ :J. ft 5. 0 fi. '2 7. 4 8. o 8. :i 8. 6 8 4 8. 2 i. 7 7. 2 6. g 6. 11 4 

5

1

13.1
1 

4.2· 5.5 6.o 1.2' 7.5 7.4 7.4: 7.3 7.3 7. l] 6.6 5.9~ 5.2 4. LI 2.1 2.;; 3.2 ct.6 .5.e ?.o 7.fl s.1 2.2 e.o 7.~ 7.3 6.E 6.5 .- -: 5 
6 3.1

1 

4. 2, 5. 3 6. 6: 7. ~· 7. 5 7. 4 1. 4 7. :i 7. 3 7. 1
1 

6. G 5. ~: 5. 2 4. 11 2.1 2. 5 3 '° ·l. 6 5. e 1. o 7. 1; i<. 1 ~. 2 e. u 7. e 1. 3 o. e G. 5 ~:;I 6 

7 1 3.3 4.4 fi.7 6.B~ 7.4i 7.7 7.G 7.fi 7.5 7.5 7.a: G.8 <:i.1
1 

ti.4 4.3j 2.3 2.1 :J.4 4.t< 6.0 7.2 7.8 s.:J e.4 e"' 8.0 7.5 7.o 0.1 ~-9\ 7 

8 ., 3 . .5 4.6 5.9 7.0, ':·G 7.9 7.8 7.8 7.7 7.7
1 
7.517.? 6.3' 5.G 4.5: ~.J 2.~), 3.fi 5.0 6 OJ 7.4 f-:.0 8.5 8.6 8.4 ~.:::? 7.7 7.2 6.9 6.1 1 S 

9 3. 7] 4. s' 6.1 7. 2: 7. 8 8. i' 8. 0 8. 0 7. 9 7. 9 7. 71 7. 2 6. 5 5. 8 4. 7, 2. 7 3. ti 3. ;> 5. 2 6. 4 7. 6 8 " ~- 7; ~. { 8. 6 H. 4 7. ~ 7. 4 7. I 6. ~! g 

lO II 4. l i 5. 2, fi. 5. 7. fi; 8. 2, H. .5 8. 4 8. 4 8. 3, 8. 3, 8. 1 i 7. 6 6. y: 6. 2 5. 1: 3.1 3 .. \ 4. 2 3. 6 G. 8 8. 0 ii. 6 !l. l ~ .,. 9. () 8. 8 8. 3 7. 8 7. 5 6. 7: 10 

11 '4.415.5, 6.8 7.91 8.5 8.8, 8.7: 8.7 8.6 8.G: 8.4["7.9 7.QI 6.5 5.413.4 3.8 4.5 3.H 7.l e.:; E.9 9.4 u.~ 9.3 9.1 8.6 8.1 7.8 7.o: 11 

TABLE IX.-FORT TO\YKSHEND-Continued. 

-~---------·----

LAllGE EllB TIDE, OR FROlI LAnGE HIGH \-YAT.EU. TO LARGE LO\Y 
\..\" .-\TFU. FH.OM S:"i:IALL LO\\" \\"ATER TO LAHGE HIGH '\YATER. 

7' Dayi{ frnm moon',; greate~t dt>r.lination. nay~ frnm moon'~ grentelilt deC'lination. <Q 

·g ------- ---- --·- ----------- -·-~ -~ 
S Before-- I After- Before- After- ~ 
~ 0 

5 I : ' ' I ' I I ' : \ I -i : I ! I \ ~ 
~ _:_1~:~ --~:~I~ _1_:_0_\_'_:_2_ ~ _4_'_s _ _'.'.__ _1 _ _ 1_:_6_ ~-4-~!~l_i _ __:_ _' _~~i-4_1_s_ ~1_:_! ~ 

j ' I 1 I ! ! ' I I i ' I 

n n!n,n n1n:n an n'n n ft ft ft n n n ft n n!ftift n nn ft n~n n,n ~ 
o 6. 5; 5. 4 4.1 3. o~ 2. 4; :J. I 2. 2 2. :.2: 2. 3 2. 3 2. 5 3. o a 7 4. 4 5. 5 7. 5. 7. I 6. 4 ;J. o 3. fl[ ~- s, ~- d l. ;> 1. 4 1. r, 1. 8 2. :r 2. t3 :J. JI J 9i 

2 ~: ~' ~:: :: ~ !: ~·1 ~: ~! ~: ~, :: ~ ~ ~1 ~: ~. :: ~ ~: ~ :: ~ ~:: :: ~ ~:: ~: ~ ~: ~ :: ~ ~: ~ ~: ~: ~: ~, ~: ~. ~: ~ :: ~ :: ~ :: ~. ~: ~1 ~: ~ ~.:~I q ., 
3 6.1; 5.0 3.7 2.6; !.?.o; 1.7 i.s'. l.Ei 1.9. l.~ 2.1 ;!,{) 3.3 .J:.O 5.1 7.1 G.7 ~).U 4.6 3.4! 2.~ 1.6 1.1 1.0 1 ·~ 1.4

1
1.!I, ~ . .J .... '13.0J: 3 

4 '1. 51 4. 4 3. 1 2. 11! l. 41 1. L l. 2 l. 2 l. 3 l. 3 l. 5 2. 0 2. 7 3. 4 4. 5 6. 5' 6. l 5. 4 4. 0 2. Bi 1. 6: l. 0. 0. 5 0. 4 0. 6 0. ~· l. :Ji l. 8 2. Ji 2. 91 4 

5 5. I! 4. o: 2. 7. 1. 6/ l. o: O. 7. 0. 8 0, e! 0, 9
1 

0. 9 l. 11 l. fi 2. 3 3. 0 4. l 6. 1 "· , 5. 0 3. 6 2. 4 ! 1. 2 0. 6 0. I 0. 0 0. 2 0. 4: 0. Di l. 4 l. 712. 51 5 

6 5. 11 4. o 2. 7 1. 6j L oj o. 7. o. 8 o. s o. 9 o. 9 i.1 t. 6 2. 3 3. o 4. 1 6. i 5. 7 5. o a. fl ::?. 4: I. 2' o. 6 0.1 o. o o. 2 o. 41 o. !:} 1. 4 1.-;, '2. 5'
1 

6 

7 5.3j 4.2 2.9 1.s·
11 

1.21 o.9: i.o i.o: LJ i.1 i.3' i.s 2.5 3.2
1 

4.3 u.3
1 

!j.~) .1.2 3.B 2.G; i.4'. o.s o.3 0.2 o.4 o.6·
1

1.1,\ 1.fi 1.~)i ~-'i 
s 5.5! 4.4 3.1 2.0 L4i l.I: i.2 i.2, 1.3 1.3 L5 2.0 2.1 3.4· 4.;> 6.5' u.1 5.4 4.o 2.~l 1.6 I.O· o.s o.• o.6 o.e

1
1.:1, 1.s ~-112.11; s 

9 5. 71 4. 6· 3. 3 2. 2j i. 6/ 1. 31 1. 4 L 4' 1." 1..5 L 1 2. 2 2. 9 3. 5 4. 7 6. 1: 6. 3 5. Ii 4. 2 3. 0
1 

1. R: L 2 o. 1 (J. 6 o." 1. o; 1. 5 2. o 2. 313. 'i.' 9 

10 6.li 5.0 3.7 2.61 2.01 l.7 1.8 :·8,.: "l.: 1.9 2.1 2.6
1 

3.3, 4.0 5.1 7.Ij 6.7 6.0 4.G 3.4: :£?.2: 1.6: 1.1 1.0 1.2 1.4[ l.9j :2.4 2.7 3 . .Ji 10 

1J 6.4i 5.3 4.0, 2.!J~ 2.3: 2.0 2.1 ~.1 1 -·-= ~-2 2.4
1

2.9 3.6 4.3, 5.4: 7.4i 7.0 6.3 4.B 3.'i'\ 2.51
1 

1.9: 1.4 1.3 1.5 1.7; ::!.2~ ~.7 3.0
1 
a.~ 1 11 

Example VJJ.-Thus, in Example VI, the high water of February 7 was found to be 3.3 feet above 
mean low water. The declination being south, diagram I applies, and this high water is the small one. To 
obtain the fall of the next low water, or small low water, we enter Table IX, for San Francisco, with Ok. of 
moon's transit, and two days after the greatest declination in the first part of the table, and find 1.9 foot, which 
will be the difference in the height of this higb and low water. Entering wit.h the same transit and duy 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 1<ee how, in this way, the soundings of a chart can be reduced to what they would be 
approximately at all the successive high and low waters. 

TIDES OF THE GULF OF MEXICO. 

On the coast of Florida, from Cape Florida around t11e peninsula to St. 1\fark's, the tides are of the 
ordinary kind, but with a daily inequality which, small at Cape Florida, goes 011 i11creasing as we proceed 
westward to Tortugas. From the Tortugas to St. Mark's the daily inequality is large and sensibly the same, 
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g1vmg the tides a great resemblance to those of the Pacific coast, though the rise and fall is much smaller. 
Between St. Mark's and St George's island, Apalachicola entrance, the tides change to the single-day class, 
ebbing and flowing but once in the twenty-four (lunar) hours. 

At St. George's island there are two tides a day, for three or four days, about the time of the moon's 
declination being zero. At other times there is but one tide a day, with a long stand at high water of from 
six to nine hours. From Cape St. Blas to and including the mouth of the Mississippi, the single-day tides 
are very regular, and the small and irregular double tides appear only for two or three days, (and frequently 
even not at all,) about the time of zero declination of the moon. The stand at high and low water is compara­
tively short, seldom exceeding an hour. 

To the west of the mouth of the :.\fississippi the double tides reappear. At Isle Derniere they are distinct, 
though a little irregular for three or four days near the time of the moon's zero declination. At all other 
timefl the single-day t,ype prevails, the double tides modifying it, however, in the shape of a long stand of 
from six to ten hours at high water. This stand is shortest at the time of the moon's greatest declination, 
sometimes being reduced to but one hour. At Calcasieu the tides are distinctly double, but with a large daily 
inequality. 'l'he rise and fall being small, the,Y would often prnsent to the ordinary ohse1·ver the same 
appearance as at Isle Derniere. At Galveston the double tides a1·e plainly perceptible, though small, for five 
or six days at the tim<> of the moon's zero declination. At other times they present the single-day type, with 
the peculiarity tliat, after standing at high water for a short time, the water falls a small distance, and stands 
again at that height for several hours, then continues to fall to low water. Sometimes it falls very slowly for 
nine or ten hours following· high water, and then acquires a more rapid rate to low water. At Aransas Pass 
and Brazos Santiago the single-day tides prevail. Small, irregular, double tides are only perceived for two 
or three dayH at the moon's zero declination. At all other times there is but one high water in the day, with 
a long stand of from six to nine hours, during which there are often small, irregular fluctuations or a very 
slow fall. In the following table the mean rise and fall of tides at the above stations are given. 

The highest high and the lowest low water occur when the greatest declination of the moon happen8 at 
full or cliangP; tlie least tide when the moon's declination is nothing at the first or last quarteT. The rise and 
fall being so small, the times and heights are both much influenced by the winds, and are thus rendered quite 
irregular. 

TABLE X. 

Rise and fall at 8everal stations on the Gulf ef ]}Jexico. 

Mean rise and fall of tides. 

Stations. 1-~-Mean. 
! 

! 
St. George's island, Florida - _. - - - _ - -- •... - - - - - - - - - - . - - - - - • - - - -1 
Penssco!H., Florida ... ____ . _____________ -- __ .:. _____ .. ----- --- -1 
Fort Morgan, M<•blle bay, Alabama ..•. -- - - ---- ---- ---· ---- --- -i 
Cat island, Mississippi .. ____ . _________ . __ - _. __ • _______ . _. _____ I 

Son thw.,st Pas.,, Louisiana -- . __ - - . - . - - - . - - - .. - . - - - - . - . - . - - - - - - r 

Isle Dern i~re, LouiHlana .. _ . _. _________ . - - _ . - - _ - _ - _ . __ - .. - - - _. [ 

Entrance to Lake Calcasieu, Louisiana._._ - --·· ___ . - . - . - .. - -- - -\ 

Galveston, Texas -·-- -- - - .. - --- ·-- - ·-- - - . _. ·----- -·---. ·-----! 
Arans~~ Pass, Tex&s • - - •. - - _ . - - • • - - - •• -•. - - .• - - • - • - - •• - - - - - . I 
Brazos Santiago, Texas __ ••••.. - • - . - - - . - - . - - - - - - - - - - - - . - •• - • - ·I 

-------
Feet. 

1. I 

1. 0 

l. 0 

l. 3 

1. 1 

1. 4 
1. 9 

l. l 

1.1 

0.9 

I I 
[At moon's greatest I At moon's le&st 
I declination. declination. 

1 

Feet. Feet. 

1. 8 0.6 
1. 5 0.4 
1.5 0.4 
J.9 U.6 
1.4 0.5 
2.2 0.7 
2.4 l. 7 
1.6 0.8 
1.8 0.6 
1.2 0.5 
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TO DETERMINE 'l'HE RISE AND FALL OF THE TIDES FOR ANY GIVEN TIME FROM 
HIGH OR LOW "\YATER. 

It is sometimes desirable to know how far the tide will rise in a. given time from low wa.te1", or fall in a 
given time from high water, or to approximate to the time which has elapsed from low or high wal!'r, by 
knowing the rise and fall of the tide in the interval. If the proportion of the rise and fall in a given time 
were the same in the different ports, this would easily be shown ifl a single table, giving the proportional 
rise and fall, which, by referring to Table I, sbowing the rise and fall of the tide at the port, would give tbe 
rise and fall in feet and decimals. The proportion, however, is not the same in different ports, nor in the same 
ports for tides of different heights. The following Table XI shows the relation between the heights above 
low water for each half hour for New York and Old Point Comfort, and for spring and neap tide:< at each 
place. Units express the total rise of high water above low Wl\ter, and the figures opposite to each half hour 
denote the proportional fall of the tide from high water onward to low water. For example, at New York, 
three hours after high water, a spring tide has fallen six-tenths (sixty-hundredths) of tlie whole fall. Suppo~e 

the whole rise and fall of that day to be 5.4 feet, (Table I,) then three hours after high water tl1e tide will 
have fallen 3.24 feet, or three feet three inches nearly. Conversely, if we have observed that a spring tide 
has fallen three fee't three inches, we may know that high water has passed about three hours. 

TABLE XI. 

Gi1,ing the luight ef tlte tide abone low water for ener!J lwlf lwur before or afur high. watt'r, the total 

range being taken as equal to 1. 

- ·---i---·--···------·--· 

i New York. Old l'uint Comfort. 
Time before or I 

after high water.:-----------
I Spring tide. Neap tide. Spring tide. [ .'.\'eap tide. 

------ ---------

h. m. 

0 0 ]. 00 I. 00 1. 00 1. 00 

0 30 0.98 0. 98 0.98 O.!l8 

J 0 0.94 0. 93 O.!l5 0.94 

1 30 0.89 0.86 0.88 0.87 

2 0 0.80 (I, 72 0.80 U.78 

2 30 0. 72 o. 59 0 .. 70 0.68 

3 0 0.60 0.45 0.59 o. 57 

3 30 o. 49 0. 31 0.49 0.44 

4 0 0.39 0.19 o. 37 0,34 

4 30 0.28 0.10 0.26 0.2:! 

5 0 0.18 0.02 0.17 0.13 

5 30 0.09 0.00 0.08 o. o;; 
6 0 0.05 ·----·------ 0.03 0.01 

6 30 0.00 ·----------- 0. 00 0. 00 

--------------· ··--·--·· 

TIDES IN COASTING. .... 
By observing the time of high water and low water along the coast 'we find the places at wl1ich they are 

the same. The map of co-tidal lines (Sketch No. 65, C. S. Rep., 1857) show;; that it is high water uearly at 
the same hour all along the coast from Sandy Hook to Cape Canaveral ; of course 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 inteITuptions at Cape Lookout and Cape :!!~ear, all the 
way to near Cape.Canaveral. The same line extends eastward to near Block island, and south of Nantucket, 
and then passes away from our coast. At full and change of the moon, along this line, (approximately,) it iR 
high water at twelve o'clock, Greenwich time, the local time of high water depending upon the longitude of 
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the place; or, to speak more correctly, in the average of a lunar month it is high water so many hours after 
the time. of the moon's passing the meridian of Greenwich. By these lines, called co-tidal lines, we can deter­
mine what tidal currents the navigators must expect to meet in coasting; and for this purpose we divide the 
ports of the coast into two sets, those south and those north of New York. 

The saili11g lines of coasters, bound to southern ports this side of the straits of Florida, are marked upon 
the map, and also those bound through the sounds to eastern ports, and outside to Halifax and Etm)peau 
ports. 

VESSELS TO AND 1'"'Rmr PORTS SOUTH OF NEW YORK. 

South of Sam1y Hook, New Jersey, the line of XII hours is nowhere more than 18 miles from the coast; 
that of XI!l nowhere more than 35 miles; that of XIz nowhere more than 48; and XI nowhere more than 
110. The distance of these lines of XII to XI hours, (corresponding within four minutes to VII and VI of 
New York time,) for different parts of the coast, is shown from Table A, where the first column gives the name 
of the }Jlace, and the second, third, fourtl1, fifth, re:ipectively, the distances of the co-tidal lines of XII, XI!, 
Xl2, and XI hours. The distances are measured from the ports on perpendiculari; to the co-tidal lines. 
They may be taken as if measured on the parallel of latitude at all the points for the line of XII hours, aud 
at all betweeu Saudy Hook aud Cape Hatteras for the lines of XI~ and XI~ hours. 

A. 

! Distance from coll.st, measured on perpendicular to co-tidal lines. 
Names of locations. 

I 
I At XII hours, j At XI! hours. At XI~ hours. i At XI hours. 

---------------------- . 1------- ------- ------
' i 

Sandy Hook. --- _ .. _. --- .... _ .... --- . _____ --- ---- --- _ 'Nautic;~ milcs. ,i 

~:~c;I~):::: ~ : : : : : : : : : : : : : -: : : : : ~:: : : : : : : : ~ ~::: : : : : : 1: I 
Cape Henlopen ... - - .. - ..... - - - . - - - - . - ..... - - - - - . - - - - 18 I 

Nautical miles. 

32 

29 

30 

33 

Assa league. __ - .............. - - - . - ... - ..... - - • - - . - - - - 7 I 2'2 

Cripe Henry .. - - - .. - - . - - ...... - . - - - - · - - - - - - - - - - - - - - - - 12 I 

~:~:c~:~::::.:: :: : :: :: : : : : :::::~:::::: ::::::::::::: :: : : :: :: : : : : : : ! 
Beaufort untrnuee, Korth Carolina ............ - .. -.. - . 6 I 

28 

8 
11 

7 
15 

Cape F <>ar .... - ... - . - - - - - - - - - - - - - - . - . - - - - - - - - .. · · ... - ..... - - - - .• - - . 1 
6 

~~~~1:~::~~g;1~:::: ~ ~:::::::::::::: : : : : : : : : : : : : : : : : : .. ----. ; · -----1 
10 

l::; 

Port Hnyal entrance .. - - - .. ____ ........ ____ .. __ .... _. 5 17 

Tybee ••ntran<'e. _____ . ____ .. _. _ .... _ .... _. _____ .... _. 6 17 

Nautical milts. 

5~~ 

39 

46 
47 

36 

43 
20 
26 
18 

24 

16 
21 

27 

29 
31 

Nautical miles. 

JOO 

78 
92 

92 

82 
100 

63 

71 

56 

'63 

5fJ 

67 
70 

7B 

82 

• 

St.Mary'sentram1e.---·---------····---------······· 12 I 2:, 40 I 110 

St.John's<"ntrancc .•................ ------------···· 17 I :35 48 1---------·-··-
~:~: ~;;:~~·:,:·~:: :::: :: : ::: ::: : : : : ::::::::: :: : : : : : ::: ... ---~~'-- ---- i:::::~ :: : : : : : :::j: :: ::: :::: :::: :: 1::::::·_:::: ::: 

The co-tidal lines are in such directions that at 10, 20, and 30 miles from the coast, between Sandy Hook 
and the St. John's there is but a variation of seven minutes, and even to Cape Ualiaveral only of eight 
minutes. 

Keepiug ten miles from the shore the coaster would pass from 12 hours at Sandy Hook to 11 hours 45 
minutes at Hatteras, and increase again irregularly to 12 hours 7 minutes at the St. John's, as sl1own more 
explicitly in Table B. These three tracks of 10, 20, and 30 miles are inside of the cold wall of the Gulf 
Stream, and generally in the cold current, except at Cape Canaveral. 
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B. 

Names of stations. 

I Co-tidal hour .ut In, 2U, and :~u nautil'al iniles fn1n1 the 

coast, perpeu<lieul11r lo the cua;;t. 

i 
Ten miles off. I Twenty miles off. Thirty miles <>ff. 

------------------- --------1-------- _, _____ _ 

Sandy Hook .•.•.. ------------------------· .••• ------·-----·- i ~~ n;; II 

Barnegat. _ . ___ . ____ . __ . -... _. - - - - . _ . - - - - - - - - .. - - - - - - - ... - - . - 11 52 

ii .. m. 
JI 52 "· 11l. 

11 4;-, 
] 1 :li") 

]] 4f1 Cape May. __ ... ___ . ___ ... -----· __ . _________ . --- - ---- ---- - -·- 12 fi I 

tE~J.IJE~~;i:/E/1HHH :\H C1 li :~ 1

11

,_ 

Cape Lookout .. __ . _ ..,. ____ •. _. - - . _ . __ .. - • _ ..••. - - - . - - - - - - - - - . l I 4;; 
Beaufort entrance, North Carolina . ____ •. ____ - _ - - - - . - . - - .. - - . - . 1 l fi5 

~:~: ~::~~-::: ~:::::::::::::::: : : : : : : : : : : : : : : : : : : : : : : : : : : : : ! ~ ~ ~~ 

11 4.t 

11 5:~ 

11 57 
11 4t' 
JI 48 
I l :IO 
11 :{ti 

1] ;{() 

11 :lt' 
]] 25 
l I :i:J 

]] 48 
JI :17 

11 42 
11 22 
II !t5 

11 20 
11 ~G 
11 lt' 
]] 24 
1J 25 Charleston light. .. -_ ... --. -. _. ----. ---------------------. ---. l 11 52 

~;~te:::;~:::r~~~~:::::::::::::::::::::::::::::::::::: : : : : : : I ~ ~ ~~ 
~~: ~:~~:: :;~~:c:0.:::::::::::::::::::::::: : : : : : : : : : : : : : : : : : : I ~~ ~ 
~:~: ~~;~;:r~l:::::::::::: :::: ::::::::::::::::::::::::::::::I ;~ 1~ 

I 

I 
11 3E 

1 I 4r, 

11 4:1 

I 

11 G7 11 47 

ll 57 l I 50 

---- ---- ---- ... ---- ...... ---·----· ----
1 ' 1- -• - •• -- . -- - - - ••• -1- - -- -- ---- -• - - --
I , 

It follows, then, as a general thing, from these two tables, that the coaster, in passing from Sandy Ilook 
to th'l St. John's, would have the tides the same, within some fifteen minutes, as if he remair1ed at Saudy 
Hook; so that leaving, for exampfo, at high water, he would, according to the elapsed time, have the ebb 
and flood alternating every six hours and a quarter, nearly, as if he had remained near Sandy Hook. As the 
flood tide sets in generally to the northward and on shore, and the ebb to the southward and off shore, he 
would know by the time that elapsed from his departure and the period of tl1e tide at "·hich be started what 
tidal current she might expect to meet as he passed along the coast. This of course, is not peculiar to Sandy 
Hook as a point of departure, but would be true for any of the entrances given in the table, taking care not 
to mistake 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 from 
New York to ports to the 11outh of it, as shown by the lines on the chart accompanying this paper. (See 
Sketch No. 65, C. S. Rep., 1857.) Tracing these on the map of co-tidal lines, l have determined how the 
navigator would find the tides as he passes from port to port. The results are shown in the annexed table, 
_(C.) in which the port between which and Sandy Ilook the mariner passes is at the heacl of the table, and, at 
the side, the 11lace off which the co-tidal hours will be found, as stated in the table. 
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o. 
------------------

Co-tidal hours on sailing lines measured on parallels of latitude of placet1 na.m.ed in the first column, 
between :New Yvrk aud-

Oil-

Charlesinu 1igl1t ......••.......... 

Delaware 
buy. 

Fo0rt Roy.u.l entrance ................................... . 

'l'Jllt.•t• 1:mtra1u.:t· ..••. ___ ••••......••••.•. 

8t. l1nry'Mf'ntrnnce ..... ------·-----­

St. J obn':-; entnwC'e ...............•.... 

Cupe Cufluv1.:rul ..... --· ..... _ ... -- ..•. 

(.;ape-Florida 

11 

]] 

11 

ll 

12 

57 

.')2 

51 

:;5 

13 

--!···-···--·-
' -, 
I ··----·---·-1··---··--- ·1· 

·········+··-·· 
' i 

k. m. 
rn 5 
11 57 

11 45 

11 43 

11 :J3 

11 24 

11 48 

11 42 

11 39 

11 38 

Charleston .. Savannah. 

k. m. k. 
12 5 12 5 
11 :57 11 57 

ll 45 11 45 

11 43 11 43 

ll 33 ll 33 

ll 24 11 24 

11 48 ll 48 

11 42 11 42 

11 39 11 39 

11 39 11 39 

11 :lfi 11 :lli 

11 46 11 46 

11 52 

·----·------ 12 

·--------··· 

St . .Tohu's. 

11. ni. 

lQ 5 

11 57 

11 4:; 

11 43 

ll 33 

11 24 

11 48 
11 4:2 

11 32 

11 3'' 

11 24 

11 19 

l l 18 

11 18 

11 16 

11 55 1· 

Cape 
Florida. 

Ii. 
rn 
11 

11 

11 

11 

11 

11 

11 

ll 

11 

11 

m. 

51 

45 

43 

33 

24 

48 
42 

24 

24 

0 

12 10 !.-.......... . 
···········!···-·····-·· 

··1···· 

Thus from Sandy Hook to Delaware bay, starting with 12 hours 5 minates, off Barnegat there would be, 
at the same instant, 11 houri! 57 minates, and off Cape May 12 hours 10 minates, so that the navigator would 
have the same succession of tides whether he remained at Sandy Hook or pa~sed 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 110urs 57 minutes off Barnegat, 11 hours 45 minutes 
off Cape May, and so onward upon the pamllels of latitude for the several points. For all practical pur­
poses, then, ef coasting, tlw succession <iftlte tides, and, ef course, efthP, tidal currents ef.flow and ebb, will be 
tlte same as if tlte navigator remained stationary. Leaving at low water he will meet the flood for 6 hours 
15 minutes, and then the ebb for auother 6 l1ours 15 minute8, 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·sl1ore cold current and the warm waters of the Gulf Stream, occurring in so short a di8tance that Lieutenant 
Baclie called it the" cold wall," takes place at distances off tl1e coast of from 170 to 29 miles, (see Table D,) 
between Sandy Hook and Cape OafrnYeral, mea•ured, from tlu; several points named in the table, at right angles 
to the direction of the coun;e, or measured along the parallels of latitude of the points, at distances from 195 
to 28 miles, between Assateague and Cape Canaveral, (Table D.) The pointil where the parallels north of 
.Assateague meet this division line lmve not bee11 accurately determined. 

The annexed table shows these distances measured at right angfos and on the parallels. 
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D. 

Distance from coast to "cold wall" of Gulf Stream, off- if Paf'.nn~il .at riµ-ht 
angks to coast. 

, l\1<~asnred on par­

allel "f IHtitut!e. 

-----------------------------------! ------------------- ---------

s,.ndy Hook ..•...... - ... _ •.... _ ..•• ___ . _ ...................... __ ........... __ . 
Barnegat .... _ .... ____ .... _ ... _____ . __ . _. __ . _ ... ___ . ___ . ____ . _ .. _ . ___ . ________ _ 
Ca1ie May .•..•...............• _._ ... __ . ___ . ___ ...... _ ....... ___ ._ ... ___ ... ___ . 

Cape Henlopen ...... ---· .... ---· .....•.. ------ ............................... . 
Assateague .......................•............... _ ... _ .. _ .. __ .... __ •. _ . _ .. _ .. . 
Cape Henry ....... _ ... __ .. _. __ ... ___ ... __ .. _ . _. ___ ... _ .... ____ . ___________ . __ _ 

Cape Hatteras .............. _. __ .. __ ..••.....•... _ ................... __ .... ___ _ 

Ocracoke inlet. ...... -- . --- . ---· ... --- ---- .. -- ............. --- ............. ___ . 
Cupe Lookout. ...................... _ ...... _ ............. - .. - .... - ... - .. - ..... . 
Beaufort entmnct• .. _ . __ .. ______ ... _. ______ .... __ ...... _ . _ .. __ . __ . ____ .. __ .. _. __ 

Cape Fear. .......... , ..................................... --- . --·. --·. --·. -- .. 
Cape Roman ............................... ----· .•......... --- . ---· ---· --·· ... . 
Cl1arlcston light. .......•.•. -·-------· ............................ ---· .....•••.. 
Port Royal entrance .......•. --- .• -- ..•. ---- .. -- ............ -- ...... - ...... -- .. 
Ty bee entrance . ___ .. _. _ . _______ ... ___ ... __ . - - ... - - - .... - ... - .. - •. - . - - - ... - .. - . 

St. Mary's ............... _ .............................. - ................. - - - .. 

St. John's ............. ·------···---- .......... --- ..... ---· .... -·-. --·· ....... -
Cape Caiia\•eral. .... -- ....... -·- ..... --- - .. - · ... -- .. -- · -- · · ·-- - -- --- - · · -- · · .. .. 
Cape Florida __ ....... __ . _. _. ___ . ___ ... __ .. _ .. _. _ ... ___ ... _. _ . - - ... _. _. ___ .. __ 

1Ya.ulic11l miles. 
170 

J:35 
1;~7 

137 
!15 

92 
;{() 

53 
;,3 

112 
54 
fii 
(jl 

79 
7D 

uo 
8ii 

29 

][);) 

](17 

:11 
52 

!17 
1(13 

n;, 
!J7 

H3 

ti7 
82 
28 

The coasting line of thirty miles keeps inside of the cold wall all the way to Caiiaveral, and all the rout{·s 
traced on the chart from Sandy Hook to southern ports arc on the inside of it. The Gulf Stream line!', .1u,1 

drawn on the chart, show how the route to Bennuda and to the Bahamas cuts the alternate lmncl:; of warm 
and cold water of the Gulf Stream. 

Vessels to and from ports east ef .;Yew York. 

The plate sl10ws the Eailing lines of vessels bound from New York to eastern ports and to Halifax, 
outside. The annexed table (E) gives the Greenwich time of high wate1· off the several poin1s named iu the 
first column on the route.i to and from tlie places named in tlrn heading of the table. The distances are 
measured at right angles to the co-tidal curves. 

E. 

Co-tidal hours on sailing lines bet.ween New York and-

Off-

Newport. ~ew Bedford_.! Nantucket. Boston. J Portsmouth. I Portland. ' Halifax. L I i i _________ _ 
I h. m. I k m. h. m. h. m. , h n1. I h. m. k. m. 

Sandy Hook .•••..........•.. : ..• _ .................... / ...•......••........ _ .•. I .......... --1 · .••.... _... 12 ;, 

Throg's Point. ••••..••.. ·-· 16 J6 16 16 I 16 16 J6 16 l rn 16 I 16 lG 
Fisher'sisland............... 13 48 13 48 i 13 48 13 48 ' 13 48 ]3 48 
Blockisland .•••....••..••••. 12 16 12 16 i 12 J6 I:.! 16 12 16 i 12 16 
Monomoy................... · 16 10 16 10 1 16 JO 

g:::~:!:::::::~:::::::::::1::::::::::::)1:::::::::::T::::::::::: .... ~~--~~--. !! ~ I ~! : 
Portl&nd •• - . - - • - - •. - . - .• - • • . . - - ... - . . . . . - . - • - - - - - - .. i- ---. -. ----. . ... --------: ---. --... --. I 1 r; 30 

11 :io 

12 15 

12 cs 
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In pas~ing from New York to an eastern port the first great change in the tides and tidal currents is 
between the East river and Long Island sound; tLe difference between Governor's island and N cgro Point, 
on )Vard's i,;lancl, at the eaRtcrn entrance to Hell Gate, i;; two hours and forty-five minutes. Between this 
point and Throg's Point the change is small. The matiner is now in the full tide of the sound, and between 
'l'hrog's Point and Fit<her's island there is a difference of time of but two hours and twenty minutes, the greatest 
part of which is at the bead of the sound and at its entrance-that is, nea1· Throg's Point, and t isher's island. 
From off New J,ondon 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, lie woulrl lose but half a tide 
iu the w lwle pa~~age. In otl1er words, he would have the same succession of rise and fall, according to tl1e 
time elap,,ed, whether stationary or passing onwm·d, within two lllnus and a half, or less than half a tide. 

The tidal cmrent lines show that evcn a less allowance is to be made for the change of current than for 
the change of tide, the difference in the change of cmrent between Throg's Point and Fisher's island, along 
the midrlle of the sound, being of no practical importance. l\1ssing out of Long I slaud sound the tidal hours 
grow earlier, until off Block i~land that of Sandy Houk is again reached. The co-tidal line of Sandy Hook 
and Jllock i~land being the Bame, it is the strnggle of the same tide through New York bay and the narrow 
East river, and ob8tructed Hell Gate, and through l'~isher's island and Long Island sound, and to 'l'hrog's 
Point. The tidal currpnts meet near 'l'hrog's Point. 

The lower part of N arraganset bay lias tl1e co tidal hour twelve hours, nearly. Buzzard's bay has nearly 
tlie same co-tidal hour, the tide wave reaching the shore at nearly the same time all arouud the bay. 

lt would be impossible to give in a small compass a minute account of 1he tides of Martha's Vineyard 
ancl Nantucket sound. In general, it mlly be said that as far as Holmes's Hole and Wood's Hole they 
resemble those of Block Island sound, and afterwards those of :\Ionomoy, at the .eastern entrance; but this 
generalization is un8atisfactory without more details than there is space here to give. In these sounds takes 
11lace the rf'markable change of between three and four l10urs, the grcatPst change ot' our coast, dislocating, as 
it were, the times of high watei· at places south and west and east and north of Nantucket. The whole of 
this change takes place between the eastern entrance of Nantucket sound and the western of Martha's Vine­
yard, giving rise to quite a complex condition of hoth tides and currents, wl1ich it has occupied much time 
to unravel. The dominant co tidal line of our coast, from Block island to Cape Caiiaveral, is that of 12 homs 
of Greenwich time; that of our eastern coast, from Nantucket to fassamaquoddy, is, in general, 15 hours. 
Passing out of Kautucket sound, coa~terr< cany nearly the same co-tidal hour to Cape Cod, and tl1ence vary 
their time about half an hour in passing to Boston, to Portsmouth, to Portland, or to Passamaquoddy. It has 
long Leen known th11.t the tidal almanac for Boston might ppctically be used for eastern ports. Vessels from 
New York to Halifax, and :Kew Yo& to Europe, which keep outside, and should keep well off the Nantucket 
shoals, ul'ld off George's, as shown by the track 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 beyond Cape Sable. The same rule will apply 
to their case as has been given for vessels between New York and a southern port. 

APPENDIX No. 9. 

lllil'ORT TO THE SCPERINTENDENT BY .ASSISTANT L. F. POURT.ALES, IN CHARGE OJ<' THE FIELD 
AND Ofl;'ICE WORK, RELATING TO TIDAL OBSERVATIONS. 

COAST SURVEY OFFICE, October l, 1864. 

SIR: I have the honor to submit the following report on the field and office work performed by the tidal 
party under my charge during the past year. 

Field-work.-'I'he following permanent tidal stations have been continued uninterrupted during the year 
ending at this date: l~oston, Mass., New York, Old Point Comfort, Va., San Diego, and San' Francisco, Cal., 
and Astoria, Oregon. 'I.'be station at Eastport remained in charge of .Assistant E. Goodfellow until April 1, 
his place beiug then taken by Sub-Assistant A. 'I'. )fosman. On July 18 the station was discontinued, and 
the instruments were transferred to Portland, .Me., where they were set up by Mr. H. W. Richardson, and 
startt,J nu the fir8t of August. 

Mr. :M. C. King, the obsnv.er at Old Point Comfort, resigned the position, which he had filled satisfac-
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torily since the establishment of t1w station, on the lsi of March. Since that date t11e station bas been in 
charge of Ordnance Sergeant 0. Kelly, U. S. A. 

A self-registering tide-gauge was set up at Ray Point, Port Royal f\ournl, S. C., hy Asl'il'tant C. 0. 
Boutelle; observations began August 22, but were unsatisfactory, the locality being too much expos1'cl. The 
gauge will be transferred to a more sheltned place in the same sound. 

The three stations on the western coast have, as in preceding years, been under the efficient supervi:lion 
of Captain G. H. Elliot, of the corps of engineers, lJ. S. A. 

The observations at most of the stations have been of a satisfactory character. 
'l'he following table gives a recapitulation of the tidal observations received during the past year, exclu­

sive of those taken by the hydrographical parties for the reduction of their soundings. 

------i--··- T" f t.--1 --, 
jStaHon, per- 1me o O('CU:pa ion. I ' 

Section. Station. Oh11erver. gauge. t \ davs. : 
Kind of manent or 'I Totu.l R.-markt1. 

1I 

1I 

III 
v 
x 
x 
XI 

•mpornry. i From- To- . i 

----------- ---I-------!---·' 9G,J-----
°E.aRtport, l\Ie .••.•.•.•.... E.Goodfcllmv,A.T.Mosman. S. R ... Pc:rmunent. Oct. 1

1

1 July 18 j __ 
I>o-rtlund, ~le .... ~---·-··· II. ,V. Riclmnlwn .•..•........ do .....••.. do .•••. '. Aug. 1 Sept. :30

1

, 61 
1 

Hot<ton Dry Dock .....•• T. E. Ready ..•............. ltox ...... <l-0 •••.. 1 Oct. l ... clo ..... , 36G 

Governor's i~land, N. Y •.. R. T. Bassett ................ S. R ........ do ...•. i .•. do •.... 1 .. -<lo ..••. I 366 j 

Brooklyn, N. Y ................. do ...•...•.............. Box ........ do ..... 1 ... do ..•.. 
1 
... do ...•. 

1

, 366; Da_\·thl<'sforcom1Jari~onwith 

! I l I Governor'B i.1land. 
Old Point Comfort., Ya .... M. C. King, C. Kelly .....•.. _ S. R ... ·-· .. do ..••. : ... du .•... 1 ... do .. -- -l 3:: !i 

Port Royal, S. C-----·--- C. CL Bont.Plfo ------·------- .do .... _____ do _____ : Ang. 2-2 j Sf"pt. IR! -r 

San Diego, Cal. ..••..•••. A. Cassidy ..................... do ......... do ...•. 
1 

Oct. l I Sept. 30 I 36G ! 

San Fmnd•co, Cal .....•. H. E. t;hrlandt ···-········ ·.·1 ·.ddoo·.·. ·.·. ·_-_-_._.ddoo •• ·.·.·.·.',·,·.·.·_ddoo •. -_·_·_·_11,·.·.·_ddoo •. ·.·-.·.l., 33~661' 
.Astoria, Oregon. ________ . L. Wilson _ .. __ .. ___ ....... _ . '' 

Ojfice-work.-The following persons have been attached to this division of the office during the past year, 
though never all at the same time: R. S. A.very, J. Downes, P.H. Donegan, M. Thomas, and F. R. Pendletou. 

Mr. R. S. A.very remained connected with this division until the end of October, 18G3, being engaged in 
revision of tidal reductions. He was then transferred to the computing division. 

Mr. P. H. Donegan read off the times an<l heights of tides from the sheets of the self-registering tide­
gauges, and made the reductions of the same. He was transferred to the charge of the archives on the first 
of April. 

Mr. J. Downes took Mr. Donegan 'ti place on the first of April, and continues on the same work at this time. 
M. 'l'homas continues to copy the readings of the self-registeri11g tide-gauges fur preservation in the 

archivee; also does miscellaneous clerical w01·k. 

1''. R. Pendleton has continued to make the reductions of the obsenations from the western coast. 
Very respc~etfully, your obedient servant, 

L. F. POURTALES, 
Assistant United States Coast Surrey, in cliarge ef tidal dii:ision. 

Prof. A. D. BACHB, LL.D., Eupcrintnidcnt United Stales Coast Survey. 

ON OBSERVA'l'IONS OF TIDES A.T 'I'AHITI, MA.DE l:NDER 'I'HE DIRECTION OF CAP­

TAIN JOHN RODGERS, U. S. N., (SKETCH No. 40.) 

The tides nt Tahiti have long been known to exhibit the peculiarity of occurring nearly at the same bour 
of every day, indicating an almost total elimination of the lunar tide . 

.As far as we know, the tidef! of no other part of the globe present this extraordinary feature. No expla­
nation fully satit1factory ha8 yet been proposed for this phenomenon. 

~ 

}'rom their hearing on the laws regulating the tides on the North American coast of the Pacific ocean, 
accurate tidRl observations in central pa1•ts of that ocean were a great desideratum, and advantage was, there­
fore, taken of the surveying expedition, under the eommand of Captain John Rm1gers, U. S. N., by furnishing 
him with one of Saxton's self-registering tide-gauges, with the request to set it up at eome suitnble pnint. 

The town of Papeete, on the island of Tahiti, was selected by Captain Rodgers, and the tide-gauge left 
there in 1856 under the charge of an intelligent French 8oldier. The observations bPg:m on the 27th of April, 
but up to June 2 were ao frequently interrupted as to be of little use. After that date they are nearly com­
plete to October 12, subsequent to which time no observations.have been received. 
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On t1ie accompanying diagram (sec Sketch No. 40) the mean local time of each high water has been 
plotted in such a manner that the abscissae represent the days of the month; the ordinates the hours of the 
day. An inspection of the diagram will show that during part of t11e month of June the tide appears to have 
followed the general rule, occurring later eYery day, so that there was a high-water successively at all the 
hours of the twenty-four. In July, however, tlie case was quite diffe1·ent. The high-waters occurred at a 
later hour on successive days, but only until tliey had reached three or four hours, and in one case five, after­
noon or midnight, when they came back abruptly to tlie neighborhood of twelve, to follow again a similar 
cycle. This type tliey preserve to October 12, when the observations ceased, only the range and the abrupt­
ness of the return to an earlier hour becoming lessened. It will also be remarked that the midnight tides 
diverge less from that hour than the midday tides from noon. The times of low water have, as may be 
expected, similar l'Clations to 6 a. m. and 6 p. m. 

Taking the mean of all the observations we find 59 minutes past noon and 53 minutes past midi;ight for the 
average time of high water, and 4 5 minuteE past six for the average time of low water, both morning and night. 

Diagram 2 (Sketch :No. 40) shows tbe variations from that mean, arranged according to the moon's 
transit. '!'he curve exhibited might be called the half-monthly inequality in the soli.tidal interval, in analogy 
to the curve of half.monthly inequality, of the luni-tidal interval of ordinary tides. 

With regard to the heights the statements received are not quite precise as to the scale used in the sclf­
registering tirle-gange, and some uncertainty arises from tlm zern-point liaving been repeatedly altered, owing 
to tlie necessity of using the same paper on the gauge several times. On the best supposition that can be 
made we find the mean rise and fall to be 0.87 ft. Tbe observations made at the same port for a fow days 
by Captain Sir Edward Belcher, R N, in 1840, (Phil. Trans, 1843,) gave a mean rise and fall of only 0.56 ft. 
The diurnal im·quality is well marked, and the half-monthly inequality regular and normal. 

If we examine the variations of the intervals near the time of tlie summer solstice, we shall find that, on 
the 3d of June 01· a little after, the moon's upper transit comes at noon; the intervals for midday tides is at its 
mean value. Then the interval increases rapidly every d11y as the moon's transits come later, until they come 
near the middle of the afternoon, when there is a sudden change of 6'1. or 8h. in the course of two or three 
days, during which time the tides are 80 small that their times and intervals cannot be well determined. The 
high-wateTS then seem to pass under the influence of the moon's inferior transits, and the intervals are reduced 
to their minimum values, or become negative. 'l'he intervals then increase rapidly again for a considerable 
part of half a lunation until they pass again under the action of, and finally under the control of, the moon's 
superior transits. The same law will be observed to prevail throughout the period of observation, but the 
inequality rapidly decreases in amount as we depart from the solstice. Similar observations apply mutatis 
mutandi.r to tl1e midnight tides. 

The range of the tides seems to be considerably less near the solstice than they are near the equinox. 
·rhcrc seem to have been some notable changes in the mean level of the ocean in the month of July. 
Hopes were entertained of obtaining more observations, and a supply of paper was forwarded to the United 

States consul some years ago, but no answer has ever been received. lt has been thought advisable, there­
fore, to publish the results as far as they have been obtained. 

APPENDIX No. 10. 

REPORT OF ASSISTANT J. E. HILGARD, IN CHARGE.OF THE OFFICE. 

UoAST SuRVRY UFFfCE, Waalii:ngtcm, November 1, 1864. 
SIR: I have the honor to submit herewith the annual report of the operations of the Coast Survey office• 

which has remained under my charge during the past year. 
In the genei:al direction of t11e office I was assisted until .June by Prof. F . .A. P. Barnard, who then 

withdrew to fill the chair of president of Columbia College. 'rI1e loss of his valuable assistance has been 
severely felt, but the impress of his mind and the marks of his shaping hand upon every subject that passed 
under his care will long remain .. 

The clerical duties of the office have been efficiently performed, as during the preceding year, by Mr. V. 
E. King, aided by Mr. Wm. Gadsby, jr. Upon the retirement of Prof. Barnard, that portion of bis duties 
relating to the i1:1sue of maps and charts was assumed by Mr. King. 



 

THE UNITED STATES COAST SUHVEY. 93 

To Samuel Hein, esq., the disbu!"lling officer of' Coa8t Survey, and to Joseph Saxton, csq., the assistant 
in charge of the office of weights and measures, I beg leave to express my indebtedness for aid derived from 
their advice and experience. 

The detailed accounts of the work performed in the severnl divisions of the office arc herewith presented. 
J. E. HILGAHD, 

Assistant Coast Suuey, zn cliarge ef olfice. 

HvnROGRAPHIC D1v1sION.-The operations in this division lmve been coutiuucd under the direction of 
Captain C. P. Patterson. These, as heretofore, have included the arrnugement of hydrngraphic matter fo1· 
the hands of the engraver, the verification of charts, and the preparation of supplementary data for revised 
editions of sheets already published. The outfit and repairs of vesftels used by the field parties have, as 
usual, been supervised by Captain Patterson. For office details two draughtsmen were en duty during the 
greater part of' the year. Their occupation has been as follows: 

Mr. Arthur Balbaclt made, under the direction of Captain Patterson, the comparisons and verification 
necessary in advance of t.he issue of charts from the office; the arrangement of notes for the charts; most of 
the plotting required in the preparation of new charts, as alw that needed for uew editions of sheets heretofore 
published. During part of the year Mr. Balbach was employed in the special sun·ey of Boston hnrbor. 

lt1r. Louis Karclter continued the usnal routine of service in the divi:<ion until tlrn eud of September. 
He made tbe projectiom for the hydrographic sheets of the year; plotted original hydrographic work, and made 
reductions and verifications. His acceptable services terminated on the !st of October, when he i·esigued. 

'l'IDAL D1v1s10N .-The following report of the occupation in this division during the past year is sub­
mitted by Assistant L. F. Pourtales. 

Afr. R. S. Avery remained connected with this division engaged in revision of tidal reductions until the 
end of October, 1863, when he was transferred to the computing diYision. 

Mr. P. H. Donegan made the readings from the sheets of the self-registering tide-gauges and reduced 
the i·esults. He was detached from this division and put in charge of the archives on the !st of April. 

~Ir. J Downes was assigned to this division, in l\lr. Donegan's place, on the 1st of April, and has con­
tinued the work up to this time. 

M. Tltomas bas continued to do the copying required, particularly of the reaclings of the self. 
registering tide-gauges, in shape for preservation in the archives. 

F. R. Pendleton has continued to make the reductions of the ob8ervations from the western coast. 
CoMPUTDIG DrvISION.-The duties of the <livision in charge of Assistant C. A. Sclwtt have been increased 

by the assignment of certain astronomical longitude computations, bnt no addition has been made to the effective 
force employed in it. 

Mr. R. S. Avery, formerly of the tidal division of the office, joined the computers on the 28th of 
October, 1863. Mr. James Main resigned on the 1st of Aug·nst, 1864, on account of ill health. He had 
been connected with the survey (excepting for a short period in 1859) since November, 1851; by his resig­
nation the office loses an experienced and industrious computm. 

In consequence of the assignment to this division of the reduction of the observations of Pleiades occul­
tations between 1856 and 1861 for the determination of American longitudes and correction of the lunar 
ephemeris, acc:irdillg to the plan of Prof. Benjamin Peirce, and under l1is general direction, the distribution of 
the work assigned to the several computers has been islightly modified. Mr. Main was engaged on the first 
computation of the occultatioas, and Mr. Avery on the second or check compuLation. .Mr. }Iain's place was 
afterwards filled by Mr. Werner, to whom the same duty was assigned. 

On the night of November 13-14, 18G3, Mr. Schott observed and recorded the phenomena of Hhooting 
stars, assisted by several observers. He was engaged between November 16 and November 22, 1863,. in 
investigating the deiection of the compasses of the turreted iron-clad steamer Roanoke, then lying off Newport 
News, in James river. In July and August he determined and located ranges of projectiles fired from li:i·inch 
guns, monnted on the shore of the Potomac, below Alexandria, and in September and October assi~ted in 
determining ranges of similar guns in New York a11d Boston harbors. His reports on various subjects this 
year include: 1.'he fourth report on deflections of compasses in iron·cllld vessc'ls, (see report of the compass 
committee, report of the National Academy;) a table of observations of shooting stars; results of a discussion 
of the compensation of base bars ; a paper on the geodetic n p<Jint problem ; a p1iper on great circle sailing on 
he polyconic projection; a report on the least square reduction of tLe primary trillngulation in Section 1, and 
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application to that portion connecting it with the Epping base; formulm and a11plication for ricochet shots. 
Over 1,000 separate observations of occultations of the Pleiaqes have been collected, about 700 of which will 
be submitted to reduction. Mr. Schott also attended to the comparison of the two computations before 
mentioned, and furnished information as needed by either field or office parties. 

The following detailed statement showB the work performed by each computer : 
Assistant Tl1eodorc vV: TVerncr completed the reduction of the following triangulittions: Penobscot bay, 

Section l, 1SG2, G. A. Fairfield, obsc1"Vcr; Neuse river, N. C., 1863, same observer; coast of New Jersey, 
soutl1 of Navcsink, N. J., 18Gl-'62-'63, J. Parley, observer; vicinity of Baltimore, 18G3, 0. H. Boyd, 
observer; small additional triangulation, by G. Davidson, of the Canal de Haro, 1854; St. George's river, 
1863, Chas. Ferguson, observer; Charlotte harbor, Fla., 1860-'61, W. R. 'Terril, observer; Penobscot bay, 
Me., 1863-'64, S. C. MeOmkle, observer; he also made some miscellaneous computations, :md a secon1l com­
putation of the horizontal angles at ~tations J'.Jt. Pleasant, Thompson, and partly of Beacon pole; furnished an 
abstract of angles of the triangulation near Machias bay, Me., and commenced the reduction of the observa­
tions of the Pleiades occultations between 1856 and 1861. Mr. W erncr was prostrated by sickness in April 
and part of ~fay. 

1lir. Eugene Xulty completed the reduction of the Penobscot bay triangulation, 1862, S. C. }.Ic0ork1e, 
ohserver; and nearly completed the calculations for time, latitude, and telegraphic longitndt's, alRo of azimuth 
nncl magnetic variation, at eleven stations in Western Yirginin, Ohio, and Maryland, lSG-:1, G. W. Dean and 
party, observers. He then took up geodetic computations, and also performed some work on daily magnetic 
records. 

1vlr. James llfain completed the reduction of Assistant Schott's magnetic observations, in Section I, 1863, 
attended to some miscellaneous astronomical computations, and was engaged since October 28, 1863, on the 
first reduction of observations of Pleiiules oecultations. He resigned August i, 1864. 

Dr. Gottlieb Rumpf prepared the annual statistics of the geodetic operations; attended to the geographical 
registers; prepared the g<'ographkal positions determined for publication; revised horizontal angles, station 
Beaconpole ; revised the computation of the triangulation near Baltimore, 1863, and of Penobscot bay, 1862 ; 
computed t11e triangulation between Machias and Passamaquoddy bays, 1863; attended to miscellaneous 
geodetic work; assisted in the least-square reduction of the primary triangulation near the Epping base, and 
to the south and weetward; arnl compntecl probahle errors of the directions of this triangulation. 

]Jr. 11. S. Ai.,ery was transferred to this division, October 28, 1863, for the purpose of making the check 
computation for longitudes from observations of the Pleiades, upon which work he has been engaged since, 
making very satisfactory progress. 

Jl!fr. E. H. Courtenay attended to the clerical duty of the division-to copying for permanent record and 
for field parties ; converted measures, and performed some other computations connc>cted with horizontal 
angleio. He also com1ileted the duplicate records of the survey (geodetic and a8tronomical) prior to 1844. 

R. Freeman was during part of the year supplied with miscellaneous copying. 
The duplicate recu1·us of geodetic, astronomical, and magnetic observations, still in my special charge, 

number 1,542 volumes. 
DRAWl:VG D1v1s10N.-Under the immediate direction of Assistant Hilgard the work has been distributed 

in this di vi-ion by Mr. "\V. 'I'. Bright. The occupation of the several draughtsmen has been as follows: 
,Assistant M. I. 1.l'lcClcry has continued filling in details upon the photographed outline of coast maps 

No. 10, Cape Ann to Plymouth harbor, Mass., aud No. 53, Rattlesnake shoals to St. Helena sound, S. C., 
scale soloo; the 1ii11 topography of coast. map No. 10, Cape Ann to Plymouth harbor, Mass., and that of 
No. 11, Plymouth harbor to Hyanni8 harbor, l\fass., on a scale of 40i

00
, to be reduced by photography to the 

scale of i<oi·o 0 . He has traced for photographing the special survey of part of the Ohio river, from Cairo to 
]\found City, and draw11 portions of topography for a finished map of Potomac river, sheet No. 1, scale sott<rn· 

llfr. E. Hergeslteimer, as usual, line had charge of the preparation of tracings from plane-table sheets for 
photogmphic reduction to the publication scale of coast maps No. 8, Seguin island to Kennebunk Port, Me.; 
No. 10, Cape Ann to Plymouth harbor, Mass.; Xo. l l, Plymouth harbor to Hyannis harbor, Mass,; No. 53, 
Rattlesnake shoals to St. Helena sound, S .. 0.; No. 54, St. Helena sound, S. C., to Ossabaw sound, Ga. ; also 
up011 the finished m:lp of Hullson river, sheet No. 1, New York to Haverstraw, scale ~oiP and Boston harbor, 
(new edition,) scale 40too· He revised tlie hydrngraphy of the preliminary chart of Potomac river; sheet 
No. 2, Piney Point to Lower Cedar Point, scale ifoi"oo; cfJmpiled a road map of Washington and vicinity for 
the use .:if the army; made a manuscript map for military purposes of Wilmington and vicinity, N. C., and 
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has drawn the l1ill top{)graphy of the map of Appomattox and James rivers, Va., for photographing. He alrn 
added Empplementary details 1o the chart of \Yashi11gtou sound, (nt\W etlition ;) fiuishcd hill t{)pograpliy for 
the map of Grand Gulf, :Miss.; made the additions of the yeai- to the Congress map; aITaug,·<l tlw ldtering 
for all the finished maps and chartR in process of publication, and lrns made verifications, projectiou~ for fidd 
parties, and diagrams. Between June 18 and July 30 l\lr. HcrgeEheirncr was engaged for the Qua.rterma~ter 
General U. S. A., in a topographical survey of the Soldiers' Kational Cemetery, at Arlington, Va. 

Mr . .A. Liudenkohl was engaged with the late~ Li1~utenant J. ll. Meigs, eorpH of eugineern, in \VeRt 
Virginia, from October 3, 1863, until February IG, 1864, since which time he has compiled additional mate­
rial for the military maps of the mountain n·gion of TennessPe and N nrth Carolina, southeastern Yirginia, 
eastern Yirginia, and the northern part of l<'loricla, and for extending tlrn limits of maps used in the >1Tmies 
llO as to include nearly .the entire area of the States in rl'l1dlion upon a uniform scale of ren miles to the inch. 
He has completed t11e preliminary cl1art of the Atiantic coast Ko. l, Cape Stible to Barnegat inlet, scale 

1271 ~000 , and mmlr~ additionR to that of the Gulf coast, from Mobile Point to Corpus Christi bay, 'I'exaR, 
Ecale 120 booo; continued tlie drawing of preliminary cliart of part of the wl'stern coast of the United State!', 
from Point l'inos to Bodega Head, includi11g the bay of San Francisco, sealce :n:1i,\rr.o; completed preliminary 
chart of Ilalf Moon bay, Cal., scale 20~ 00 ; Cape Lookout shoals, N. C., scak !'lft,iiff; Light-l10use i11let and 
the inland pa8isage to :Folly i·iver, S. C., 8cnle 20t00 ; made additions to the preliminary d1art of Nantucket 
shoals, scale :rotfooo• and bas drawn, as far as tl1e material goes, a chart of Eastport harbor, J\le., scale adiii<J· 

He has n·duct'd additional hydrography for coast chart Xo. 7, J\.Iuscongus bay to l'ortland, !Ile.; Ko. 8, Seguin 
island to Kennebunk Port, Mc.; and Kos. 40 and 41, Albemarle sound, K. C., ~cale -;nrfrTrn• and has made pro­
jections on copper, projections for field parties, progress sketches, additions from time to time to the published 
wm maps, and special lithograpliic maps for the Navy Department . 

. Mr. L. D_ lFilliams, until November 30, when he resigned, was engaged upon project!", copper-plri.te 
pr~jections, lettering, additions to the Congress map, and verific>itions. 

]}[r. H. Lind1•nkolil has selecteu and traced for reduction by photography the remaining liydrography 
for the cba1·t of Kennebec and Bheepscot rivers, }fe., scale 40 h(f(); contiuued the hydrographic reduction of 
Port Royal sound, including Beaufo1·t, Broad, anc1 Cheches~ee rivers, S. C., scale IHf~iTi'f' and 1·educed addi­
tional topography for sheet No. 4, of Potomac river, (Indian Head to Little Fall~ bridge,) scale 40 ,,"11 • 

Besides drawing the hill topography, on the scale of the original survey, for a map of Vicksburg and 
approache;i, he made additions to the chart of Albemarle Aound, N. C., scale ·:iudooo• and engraved on stone 
from liis own drawing a map of the city of Richmond, Ya., and portions of other maps of the States m 
rebellion. He has also been engaged upon projections, progrcos sketches, and tracing!'! of variouR kinds. 

Mr. Lindenkohl, after a career of great usefulness in the office, sailed for Europe iu August. 
ftfr. F. Fairfax has drawn the hill topography for a map of Bodega hay, Cal., scale :nr.}00 ; made 

additions to that of Newport harbor, R. I., scale :ro?i-oo• and traced for photographing the topography of St. 
Helena sound, S. 0., scale 401J-00, and that of Tomales bay, Cal., scale :rnioo· He has prepared fm engraving 
the details upon a photographed outline of Hockland harbor, 1\Ie., scale 2 o1Hio; the topography for a chart of 
the main entrance to Charlotte 1111.rbor, Fla., scale 40 ~00 , and additional topography for ccmst rnapfl Nos. 40 
and 41, Albemarle sound, N. C., scale Roioo• and for a prelimina1·y chart ot' the sound on a Ereale of 20l,rno· 
He has also made projections for field parties, diagrams, and tracings, aud is now engaged in reducing 
additional work for the chart of Delaware and Chesapeake bays, scale 40"1uoi\· 

.lllr. F. Engel duI"ing the time lie was attached to the <livision wa8 eugnged upon diagrams, miscellaneous 
drawings, and reduction of material for a chart of the Atlantic coast, No. l, (Cape Sable to Barnegat inlPt,) 

scale T~oiiooo· 
Mr. 'TV. B. MclYiurtrie continued on duty in Philadelphia, connected with the special sun-ey, until 

January 26, since which time lie has been employed in plotting bydrograpbic work, in tracing for photo­
graphic reduction, and in drawing the preliminary chart of Hudson river, from Glasco to Troy, scale :ro?1oo• 
and that of the mouths of Roanoke river, N. C, scale ao!irn· He has also been engaged upon projects for 
maps, in inking, plane-table sheets, and in tracing. 

Mr. J. W. Jl,Iaerdel was employed on photographic tracings 1<11d other miscellaneous work until Decem­
ber, 1863, when he was assigned t{) the party of Assistant C. 0. Boutelle as hydrogr:iphic draughto1man. 

Mr. E. Willenhuclter, until August, when he was assigned to the party of Assistant Boutelle as hydro­
graphic draughtsman, was engaged iu plotting hydrographic work, in tracing, and in coloring proofll. 

Mr. E. MolitrJr was assigned to duty in this division in December, 1863, and, until April 21, was engaged 
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on tracings, diagrams, verifications, and additions to the war maps, when he left the office· to join the army . 
• He rejoined the office in September, and, until the end of that montl1, aided in preparing for issue a new map 

of l\fobili; Lay, when he again left. 
]}[essra. B. Hooe, J. If. Logan, and TV. Faiifax have been engaged upon traciugs, statistics, tracing for 

photographic reduction, inking plane-table sheets, and other miscellaneous work. 
]}Ir. D. Kocli was employed in the office from April until October upon tracings and coloring lights on 

chmFts. 
ENGRAVr:va D1vrsroN.-The division 1111.s remained under the charge of Mr. Edward Wharton since the 

date of tl;ie last report. The duties of clerk to the division were performed. after Mr. G. J. Pinckard's resig­
nation, which occurrecl in December, by Mr. Henry C. Saxton, until the 19th of May. Since the first of 
July the po8ition has been filled by M:r. George C. Schaeffer, jr. 

The engraving force at present consists of eighteen engravers of various degrees of skill. A detailed 
statement of the occupation of each, which diffi·rs but little from year to year, will be found below. 

Tl1e engrm"iug of the f.,Jlowing finished maps and charts has been completed, viz: general chart of the 
coast No. X, Straits of }'lorida, Key Biscayne to Mnrque,;as Keys, 40 !}0011 ; 'l'omales bay, Cal., :ndun» and 
various additions in topography and hydrography, constituting new editions, have been made to BoHon harlior, 
1'fass., 4IT~iuoi Port Hoyal entrance, Beaufort, Bro:.id and ChechesRee riveni, S. C., 60 ~00 ; Key "\Vest harbor. 
:Fla., so too• and \V ashington sound, W. T ., 2 0 0

1
0 0 0 • In addition to these, fom cliarts of our coast on a scale 

of 12olouff have been engraYed-No. 1, extending from Cape Sable to Sandy Hook; .No. 4, from Mosquito 
inlet t•> Key "yest-and a chart of the Gulf coast in two sheets, extending from Key West to tlie Rio Grande. 
A new edition has also been engraved of N:mtucket ,;hoals, 200\rno; a sketch of Cape T.,ookout shoals, N. C., 
iHitioiP and important atlditions made to the cliart of San Pablo uay. Cal., 50t<>o" 

'l'l1e following charts have been prepared for preliminary editions, vi:;;: Rockland harbor, Me., :rofroo; 
Hudson river from Poughkeepsie to Troy, 40~00, in two plates; Hampton Roads and Elizabeth river, Va., 

411too; St. Helena sound, S. C., 4 ofroo; coast chart Nos. 69 and 70, :F'lorida reefs, from 'l'he Elbow to New­
found Harbor Kcys,1,-Cif.oo; western end of Florida reefs, including the Tortugas Keys,201.'000 ; main entrance 
to Cliarlotte lmrbor, }'la., ·nho· and Half-moon bay, Cal., :roJou-

Cousiclernble progreEE has also been made upon the following important charts, viz: Kennebec anrl 
Sheepscot rivers, l\le., 40 i 00 ; coast charts Nos. S, 10, and 11, scale 'Roi'oo• embracing portions of the coast 
from Po1·tland, ::\le., to the extremity of Cape Cod, Mass.; Newport harbor, R. I., :nrlrooi Barnstable harbor, 
Mass., 20h·0 ; coast cha1·t No. 21, New York bay and harbor, >rnioo• as a finished chart; Hud1:1on river, 
sheet No. 1. from entrance to Haverstraw, 'Go!oo ; Potomac river, sheet No. 1, from entrance to Piney Point, 
irolirn; and sheet No. 4, fiom Indian Head to Little Falls, 40 />o 0 ; coast chart No 2!J, from Green Run inlet 
to Little ]fachipongo inlet, 1\Id., 86k00 ; coast chart No. 48, from Barren inlet to Lockwood's Folly inlet, N. 
C., ;rn !Joo; coast chart Ko. 53, from Stono inlet to Fripps's inlet, S. C., lioAoo; Calibogue sound and Skull 
creek, 8. C., 2 okoo and 40} 00 ; coast ehai·t No. 100, Point au Fer to Marsh island, IJa., lio!ooi upper part 
of San :Francisco bay, Cal., :rntoo; Pacific coast from Point Piiios to Bodega Head, Cal., '?!olooo• and Bodega 
hay, Cal., :rriloo· 

And the f'<Jllowing charts have been commenced, viz: coast chart No. 28, from Cape Henlopen, Del., to 
Green Run inlet, Md., R udoo; a sketch of entrance to Roanoke river, N. C., 30i 00 ; coast chart No. 54, from 
Fripps'8 inlet to Qssabaw sound, Ga., 8 u), ou; Beaufort river and inland passage from Port Royal to St. Helena 
sound, S. C .• '4ufroo• and Wassaw sound, Ga., ~00 • 

The engraving force bas been principally employed as follows: 
1\-Ir. J. Knight, letter engraver, h11s engraved additional soundings and lettering upon coast chart No. 8, 

from Seguin island to Kennebunk Port, Me., 8~ ; the soundings, bottoms, and lettering upon coast chart 
No. 10, Cape An11 to Plymouth, Ma11s., soh-o; a portion of the soundings, general lettering. and the notes 
upon HndsonriverNo. 1, from entrance to Haverstraw, 60 ~0 1>; various additionsinhydrography, names and 
huoys upon coast charts Nos. 32 and 33, portions of Chesapeake bay, nho-; the general lettering upon coast 
cbart No. 53, Stono inlet to Pripps's inlet, S. C., 'Roooo; the title upon coast chart No. 100, Point au Fer to 
Marsh island, La., 80! 00 ; the notes upon Gulf coast of the United States, eastern plate, r:ndlinnr• and some 
additional lettering upon Pacific coast from Point Pifios to Bodega Head, '!f!lcf<ilili; lllld miscellaneous correc­
tionR and additions to vaiious plate!!. 

lrlr. A. Rolle, topographical engraver, bas completed the outlines and a portion of the topography upon 
coast chart No. 29, Green Run inlet to Little Machipongo inlet, Md., 'lfokirn-; a portion of the dry sand npon 
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the new edition of Boston harbor, Mass., 4 0 t,,-,,. and lias commenced t11c topography upon coast chart No. 28, 
from Cape Henlopen, Del., to Green Run inlet, Mel., -80ho· 

Mr. J. Enthr1Jf>r, topographical engraver, has con tinned, 11pon contract, the topography upon coast chart 
No. 21, New York bay and hiubor, -vuliuo• upon which he is now engaged. 

lllr. A. Sengtcller, topographical engraver, has completed the outlines and is well advanced npon the 
topography of coast chart Ko. 63, Stono inlet to Fripps's inlet, S. C., 801,00, and engraved afao a portion of 
the outlines of Rockland harbor, Maine, '2utuu· 

-lllr. TV. Pliillips, topographical engraver, engraved the topography upon coast chart No. 69, Fl01ida reef~. 
from Tbe Elbow to Lower Matecumuc key, so?ioo• arnl upon Tomale,; Lay, Cal., 3Ti"-~1To; he engraved al~o 
the views for the plate of Pacific coast from Point l'ifios to Bodega Head, Cal., :Hi'10oo• and is now engaged 
upon the topography of Calibogue sound and Skull c1·eek, S. C., 20~ 1111 and Totifu· 

]}Jr. H C. Erans, topogmp]1ical engraver, has continued tl1e topography upon coast chart Xo. 8, 

Seguin island to Kennebunk l'ort, Me., 80r100, and upon coast chart No. 11, Plymouth to HyanniR, J\In~s .. 
Rotruo; continued, also, Hudson river, sheet 1\o. l, from K cw York to HnvC'n;trnw, co·/1o.;• and is at present 
engag<'U n1-1on the additional topography upon Km:rnebec and Slieepscot riveff, 1\Ie., -41y/, 00 • 

]}[r. II. S. Barnard, topographical engraver, has engraYl'.d all the saml upon i::iau Fnmci~l'O buy, Cal., 
upper part, 50?,-00, am1 a portion of the sand upon Kennebec and Sheep~cot rivers, J\fe., 4 -u1iuo; coast cbart 
Nos. 69 nnd 70, .Florida reefs, from The Elliow to Newfouud Harlior keys, fiutol>• and Pacific coa~t, from 
l'oint Pifios to Bodega Head, Cal., 201(000 , and corrections in ~anding upon various plates. 

]}Jr. A. 111. 1Y1aedrl, topographical cngrnvei-, has engrnvecl a portion of the to1ngraphy and outlineR upon 
Potomac river, sheet No. 1, from eutrance to Piney Point, cotroo• aud upon sheet Ko. 4, from Indian ll<>ad 
to Little Falls, 40 ~, 00-, and all the topography upon coast chart Ko. 48, from Barren inlet to Lockwood's Folly 
inlet, N. 0 .. 8 -6fiuo· 

JJfr. J. C. I{ondrup, miscellaneous engrnver. engraved with the pantagraph a portion of the ontlines upon 
chart of the Atlantic coagt, sheet No. 1, Cape Sable to Sanely Hook, T!ffi .l-uou; completed the outlines of 
coast chart No. 10, Cape Aun to Plymouth, Mass., Hlf-1,11,i; the entire outlines of coaet chart No. 54, Fripp',; 
inl<·t to Ossabaw sound, Ga., so&o(); has ruled a tint upon the new edition of "\Vashingtou sound, \V. T., 

20,,10 ,, 0 , and engraved a portion of tlH' outlines upon tlw m·w edition of Boston harbor, Ma8s., 40;l.-00 . 

ltlr. E. A. ltlardel, jr., letter cu graver, engraved the titlf' and completed the soundings upon E ennebec 
and Sheepscot rivers, Me., ;rufHrn ; the title and notes upon Hudson river, sheet No. 3, from Poughkeepsie to 
Glasco, 40/rnu; the titles of coast chart 1\ o. 70, Florida reefs, from Long key to Kewfound Harbor key, 
R"<rfnrn• and of Hudson river, f\heet No. 1, from ]'\;cw York to Haverf'tra\Y, c·ofiu<i ; various additions in IC'ttcr· 
iug and buoys to coast chart No. 32, Uhesapcake bay, from J\fogothy river to Uhoptank river, eob-iJu; the 
general lettering, notes, and bottom;; to cl1art;, of the Atlantic coast ~o. 1., Cape Saule to i:'andy Hook, );°o. 4, 
Mosquito inlet to Key West, and of the Gnlf coast, in two platc•s, from K('y West to the llio Grande, i:rnfi-<i<ni, 
and is now engraving the title and notes upon coast chmt No. 69, Florirla reef:<, from 'l'he Elbow to Lower 
Matecumbe key, 80-ti01,-. 

Mr. A. Petersen, miscellaneous engraver, has engraved the soundings and general lette1·ing of Potomue 
river, sheet No. 1, from entrance to l'incy J'oint, <rniuo; the shore-line, title, notes, and general lettering, 
complete, of two navy trial course plates, New York bay and Hampton Roads, 4 u-.1i1>u; the title and lettering 
of 8t. Helena sound, S. U., 40 ~ol>; the title of Rockland harbor, Me., :n.lroo; the rnull(lingF and liottornF of 
coast chart No. 69, Florida n•efii, from The Elbow to Lower Matecumbe key, Hil"~ui), aud the sou11r1i11g~. 

bottoms, anil notes of coast chart No. 70, from Long key to Newfouud Harbor key, ><u6tfu· 
Mr. R. F. Bartle, topographical engraver, bas completed the marsh and grass upon l1arnFtablf' liarbor, 

Mass., :Hdnrn; a portion of the outlines of Uockland harbor, Me,, :rntruo; the sand on l'otomac river, dt<'Pt 

No. 2, from Piney Point to Lower Cedar Point, irnfTT>o• and Gulf coast of the United States. K•·y "'"st to 
Rio Grande, in two sheets, T'2otrouo• and is now engaged upon the topograpl1y of James river from City 
Point to Richmond, including the Appomattox river, 40 i 00. 

Mr. F. TV. Benner, miscellaneous e11grnver, has engraved the sand of Rockland harbor, l\Ic., 20 h 0 • 

Mount Hope bay, R. I., 40f,00 ; the shore-line, sand, and marsh of Hudson ri\'er, No. 4, from Gla~co to 'l'roy, 
·nnuo; the outlines and topography of entrance to Roanoke river, N. 0., "ro l-o~, and a hug<' :imouut of mis. 
cellaneous work, and is now engaged upon the marsh and sand of Hudson riYer, No. 3, from Poughkeepsie 

to Glasco, 40 /;-ili)· 
JJ,Jr. TV. A. Thompson, topographical engraver, lrns completed the sand upon James river from Uity 

13 c s 
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l'oiut to Richmond, "4oiuu; Calibogue sound and Skull creek, S. C., 20 iloo and 4 0 ~ 00 ; western end of 
Florida reef$, inclncling the Tortugas keys, 2 m,1.rno• and Halt:moon bay, Cal., :rm\ 00 ; a portion of the sand 
upon coast chart No. 48, Ban·en inlet to Lockwood's :Folly inlet, N. C., 80c', 00 ; a portion of tl1e outlines, 
all the Band, borders, curves, and compasses upon Atlantic coast of the United States, sheet No. 1, Cape 
Sable to Sandy Hook, and sheet No. 4, Mosquito inlet to Key West, 120-iouoi and is now engaged upon the 
topography of Bodega bay, CaL, 30 ), 00 . 

ltlr. E. H. Sipe, miscellaneous engraver, has engraved various corrections and additions to Albemarle 
sound, N. C., 20,?000 ; the bottoms, curves, &c., to St. Helena sound, S. C., 40-lfl>o; the outlines aml lettering 
complete, of diagrnms Girard College observations 1863; besides miscellaneous work upon various plates; and 
is now engaged upon the soundings. title, and notes of N antncket shoals, 2 0 0

1
0 0 0 , new edition. 

JJir. J. G. Tlwmpson,_jr., miscellaneous engraver, engraved the outlines of lVassaw sound, Ga., :rui\-00 ; a 
portion of the notes of Hampton Roads, Va., 4 m\mi; additional shore-line and lettering of Port Royal entrance, 
S. C., -ffiirrITTi; the outlines and dry sand of St. Helena sound, S. C., -.nr~oo; the notes of Rockland harbor, 
Me., :Jotrnu; title and notes of Half-moon bay, Ual., :rui-oo; and is now engaged upon the outlines, title, ancl 
notes of Charlotte harbor, Fla., 4 0-/rno· -

J.1lr. A. Buckle has punched tlw figures of wumling~ upon the following plates: Rnckland harbor, J\Ie., 

2 u-tno; entrance Roanoke river, N. C., :rotroo; Navy Trial Course, two plates, New York bay and Hamp­
ton Uoads, 40rr00 ; coast chart Ko. 4S, Barren inlet to Lockwood's Folly inlet, N. C., 80 -lnrn; St. Helena 
Kou11d, S. U., :roloo; Charlotte harbor, Fla., :rntrou; Ilalf~moon bay, Cal., :Fffilll!i Atlantic coast of the 
United States, sheet No. l, Cape Sable to Sandy Hook, -f:nn'rooo; Cape Lookout shoals, N. C., 80 i 00 ; 

Ligbt-house inlet, S C., :>iiiou• Hudson river, No. 4, from Poughkeepsie to Troy, 40-l;-00 ; Beaufort river and 
Inland Passage, from Port Royal to St. Helena sound, S. C., :nrtroo' and a portion of the soundings upon 
Port Hoyal entrance, S. C., eo~ui.P and \Vassaw sound, Ga., 40 ~ 00 , besides some miscellaneous work and 
practice. 

ltlr. lV. H. Dan:,, ha~ cugrand tl1e sailing <lirectinns and note8 upon the new edition of Key West 
harbor, Fla., 5.,--~01,, and a 1iortion of the notes for the new edition of Port Royal entrance, S. C., fiuJ uu; the 
title, notes, and lettering of Cape Lookout shoals, N. C., -.rn-i\-m,; besides work upon progress sketches, and 
miscellaneous work and practice. 

CA'l'.ALOGLE OF I-IYDROuRAPHIC MAPS, CHARTS. AND SKETCHES PUBLISHED DY THE UNITED STATES 
COAST Sl.'RVEY TO NOVEl\lllER, 1864. 

The maps and charts embraced in the following catalogue are of two general descriptions, which may be 
distinguished as preliminary and finislu:d. The preliminary charts are those which are issued as soon after 
the several surveys as is con8istent with accuracy of general delineation, and are designed to supply the 
immediate and pressing demands of uavigation. The finished charts embody all tlie information furnished 
by the survc>y, including the minutest details; aud embrace not only tl1e hydrography, but the topography 
likewise. 'l'he two classes of charts differ in reganl to the amount 1.lf the information which they furuisl1, 
but not in rcganl to the correctuess of that which is given. 

The cluuts are various in cl1aract.er, according to the oliject8 which they are deHigned to subserve. The 
m. :it import ant distinctions are the following: 

I. Sailing cltarf,y upon a scale of T:!o~ooo• embracing the largest area of any, and desigued to enable the 
navigator to protract his comBe. :Four of these cover the entire Atlantic coast of the United States. ancl two 
others embrace the entirn eoast of tbe Gulf of ltfoxico. 

2. Ge11eral cliarts ef tlze coast. on a scale of 400\, 00, for off-shore navigation. These represent the 
slwre-line and it1:< characteristic features, so as to be readily recognized by the navigator approaching it. 'l'he 
entire Atlantic and Gulf coastB will be comprehended in sixteen charts of this class. 

3. Preliminary .Yea-coast cltart.s, on a scale of 200
1
000 , for in-shore navigation. These will all be ulti­

mately superseded by the more complete charts next to be named. 
4. Coast ckarts for in-shore navigation, on a scale of -Rllioo• exhibiting with minute accuracy every 

natural and every permanent artificial feature, above or below the water, which can be introduced without 
occasioning confusion. 'l'hey exhibit, also, the topography for some distance from the shore. 

Besides the foregoing, there are numerous charts of harbors, bays, anchorages, &c., and sketches of 
local dangers, on various scales. 



 

THE UNITED ST A.TES COAST SURVEY. 

EXPLANATTON OF THE SCALES. 

A nautical mi'lc contains G,076 feet, or 72,912 inclies. 

Upon a 8cale of 111 l, 0 0 , a nautical mile is represented by 7 lil inches. 

" trutroiP " Tqo of au inch, nearly. 

-:FUifuuo' i " 
_ __J__ _3_ 
4.000 OO' l (i 

r.oo
1
uo<>' ~ 

__ l___ l 
1200000' TTI 

The charts in the following Cat.:1log1rn are armngetl in geographical order. lwginning at tl1e northeastern boundary of 
the Unit!'d State", and ]JrO<"Pcdiug rpgularly along tlw coast of the .Atlantic and Gull' pf Mexieo to tlw mouth of th<· Hio 
Gran<le; and afterwards beginning at San Diego bay, on the Pacifit:, and vroc.eeding n-·g-ularlLy uurtlnvanl to tLe uorthwcf'teru 
boundary. 

ATLANTIC OOA ST . 
• AHBRE\'!ATIOX8.-F .. Finished; rr., rrelimimll"y; Sk., Sketch. 

TITLE. ClaRs. 
Riz:1_• 

<Jf l1onk-r. 

])ate 
Sea](_•. nf last 

I_ 
(•tlition, 

8AILIXG Cl!ARTR. 

Atlantic coast of the r nited ~t11tes: Inchc~. 

I. Cape Sable to Sandy Hook . _ ........... __ .... _ ...... __ . _. _ ......... __ ........ __ .. ' Pr. 24 x 28 :_ 
1, ~tXl.000 

II. Nantucket to Cape Hatteras. . __ - ..... - ... - - - .... - ____ ... _ .... __ ..... _ Pr. 24 x 28 do. 1864 

III. C1ipe Hatteras to Mosquito inlet . _ ...... _. _ .. _ .. _ ... __ ... _ .. _ .. _. _ .. __ Pr. 24 x 28 do. 1864 

IV. Mosquito inlet to Key "'est, with Ilahama Bauks .. _ .... - .. - . - . - - .. - . - . - - ----· ---- rr. 24 x 28 do. 1864 

Gulf coast of the United States: 

Key >Vest to Rio Grande._. _________ . __ ._ .. _. __ ...... _. ____ .. _ .. _ ••. ____ .. _ Pr. 28 x :.2 Jo. 1864 

GENERAL CHARTS (Jt' TIIE C<Mi'T. 

No. III. From Gay Head to Cape Henlopen .. ___ ..... ___ . _ . __ .................. _ F. :11 x :iei.! __ 1 __ • 1852 
400, ('410 

No. IV. Fn>m Cape May to Cape Henry.·----- ... - .... ________ . _ l'r. 31 x 3t< 1fl63 

No. X. Straits of Florida, from Key Biscayne to Marquesas kPys ..... _. - - . - . _ ... rr. 
I 

31 x :~I" k!GO 

COAST AND HARBOR CHART>;. 

Eastp01·t harbor - - - - - - - - - - - - - - - - · - - · - - - - - - - - - · - · · · - · - · · - - · · - · · · · - · - - - - · · · · - · - · · - - - - · j 
Pr. 17 x 20 ll"lG-t 

Sea-coast chart, No. 3, Small Point, Me., to Cape Cod, Mass_. Pr. 31 x 37 I 1 ]~.jj) 

! 2'10, OC_lO I 

Eggemoggin Reach •.. _ .. --· .. __ -· ....... - -·. - .... - ... _. Sic fl x 11 
1 J,-"ij4 

:..,){),000 

Rockland harbOT. ____ .... _____ .......... _ . _ .. _ ...... _ ......... __ ... __ .. . rr. 19 x 21 tlo. 1"6:1 

Rockport and Camden harbors._ . _ ....... _ .. ____ . _ . _ .. ___ .. _ ...... __ .... _ .. . Pr. 14 x 17 ilo. lt-'64 
i 

Kennebec and Shcepscot rivers _ .. _ ....... _ .. - . - .... _ . _ - ... __ .... - ... - . _ . 

Casco bay, approaches to Portland .. _. 

Portland harbor. - - - - - ... _ .. _ . __ . _ ......... _. - ......... - - ..... - . -

Richmond's Island harbor ..... _ - ......... - ..... -. - .. - - - - . - .... · · - - - ---· ....... F. 

l ! 1863 2:lfX ;{-<,<-----1 
'"", 40, 001) ! 

21 
i 1 1 

1863 x 30~---1 , PO, 000 

20 29 
' ] 

1862 x 
20. 000 I 

14 x 17 do. 1851 

Pr. 

Pr. 

F. 
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Coast and Harbor Charts-Continued. 

i 
TITLE. 

S:ize I Dnt(~ 
Clase. I f 1 1 . St·ale. ! of l a.f't 

! o >()f{ er. j I etliliou. 

-------------------------------------,--/-----1---1---
! I r I 

i Jnrltes. r 1 

sk. · 2ui x 22 i 1 0,000-1 rn5;; 

· 1 I 

Portland harbor, showing wharf line recommemlcd l1y city commissioners ..... _ ... 

York l{ivcr hnrhor. ................................................................. }'. 

Portsmouth harbor ............................................. _ ...... _. . . . . . . . . . . . Pr. 

IslesofShoals ..................................................................... :F. 

Newlm1·yport harbor .. _ .. _ .. _ - .... ·--- ·--- ...... ···--------· ................. F 

Ipswich anJ Anuisgnam harbor ......................................... _ ...... _. . . . . F. 

Rockport harbor. ...................... _ ................................. __ ..... __ .. }'. 

Gloucester harbor ................................................... _ .. ___ _ F. 

S1tlem harbor ................... _ ....................... _. . .............. __ .... _.. I•'. 

Lynn harbor_._ ........ _ ............................... _. . . . . . . . . . . . . . . . . . . . . . . . • . . F. 

Boston harbor ...................................•............. _ ........... ___ ... _.. F, 

Boston bay and approad1cs .. _ . _ .. ____ ... __ . _ .................. _ ........ _ ... _ _ _ _ _ _ Pr. 

Sea-coasl Chart, No. 4, from Cape Co<l, ll-Iass., to Suughkonnet Point, R. I ........ __ .. _.. F. 

Plymouth harbor. ...... __ ............. _ .. _ ...... ____ ........... ___ . _______ .. __ .__ F. 

Barnstable haxbor ....................................................... _______ .. _ Pr. 

\\'ell fleet harbor. -. .............................. - ............................. - •. F. 

Provincetown harbor ............ _ ......... _ .. _ ........... _ •. . . • . •• . . •• • .•• .. . .•• . . F. 

Nantucket sl1oals .... _ .......................... _ •• _ •...•.......•• _........ . . . . • • • Pr. 

Coast from Monomoy an<l Nantucket shouls to Block island, (in three sheets,) viz: 

1. From Monomoy and Nantucket shoals tu Muskeget. channel, Mass., Coast Chart, F. 
No. 12. 

2. From Muskeget d1annel to Buzzard's bay anJ eulrnnce to Vineyanl souno, Mass., ' F. 
Coast Chart, No. 13. , 

3. From entrance to Buzzard's buy to Block islarnl, R. I., Coast Chart, No. 14 ....... - . ' 1''. 

Uass River harbor ... _ ............ _ ...... _.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . • • . . . F. 

Hyannis harbor. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F. 

N•rntucket harbor- ................... - ............................ - ........... _.. . . F. 

Mu~keget channel. ........ _ ....................................... _ ..... _ .. __ ...... F. 

Edgartown hurbor ... _ . _ .. __ . __ .. __ ..... ___ . _ .. _ ... _. _ ........... _. __ ... _. __ . _ . _. __ . F. 

12iX J6 \- - ·-· 185'1 
I 20,000 

I 

j[) X 27 I <lo. 

I 
J.1 x 171 do. 

17 x 2~11 

19 x 29 

14 x 17ti 

{:0. 

do. 

do. 
i 

14 x 18 ' <l<l I . 
I I ' 

21 x 28 ·,, 25, 000 -1 
' ' 

141 i-~1 i I x ' !--zO,Ooi) i 
i I 

28,ZX 36 
1 

4(), ouo I 
i I : 

3o x 20 . ___ I 
j 80,{J{)(J j 

I 1 ! 
29t >< 31t: 2()() ()(){) i 

i ' ' 
i 1 i 

19iX 231-·--l 
20,000 I 

rntx 2:'1 I do. I 

14 x m!- -1-_I 
. 50,000 I 

lHX 11-nl oo. I 
I ; 

23t x l 9i! 2001:-ooo 

27~X 

do. 

I 37£1---80,000 

do. 

186.t 

1R55 

1859 

1855 

1859 

1857 

1864 

1857 

l&ll 

1853 

1857 

1863 

1860 

li".160 

do. do. 1860 

13.ZX 16-! 1 
1857 

40,000 

14iX 

14 x 

21 x 

14}X 

18111 ___ 1 __ _ 
30, 000 

17 --
1
--

20, 000 

281--1-
1 

00
' 

000 I 
17?: __ 1_1 

I 20, ooo I 

1850 

1848 

1859 

1848 
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Coast and Harlwr Cltarts-Continued. 

TITLE. , Cla::-i.t>. 

Holmes's Hole tmd Tarpaulin Cove hm·bor<. ____ ...... -- . __ -- . - ....... - .. - . . . .. . . . .. . . F. 

'Vood's Hole harbor ................... ·---·· .............................. __ .-·--·· F. 

Sippican harbor. __ ...... __ ... __ ... _ .... _. ____ .... _ .......... - ............... _ - - . - - . Pr. 

New Bedford harbor ..... - . - .. _ . - .... - - - .. - - . - ... - - .... _ .. - . - - . - .... - ... - - - - . _ . - . . . . I'. 

Mount Hope bay - .. _ . _ .. _ .. - __ .. __ .. _ .. ____ . __ ... - - - .. _ ..... - ... __ ..... - ... _ .. - .... Pr. 

Ilristol bay .. __ .... _ ...... _ .. __ - _ .... - - .. __ . __ ........ _. __ .... _. __ ...... __ .. _ ... _ .. Pr. 

Newport harbor. ........•... -- - - .... _ .. _ . __ .... _________ - ...... - .... _ ... _____ ..... . Pr. 

Dutch island ................................................ _ .. _ ....... _ .. __ . . . . . . F. 

Long Island sound, (in thrc•• sheets,) viz: 

1. Eastern part, Coast Chart, No. lG ..•.. __ ... _ ......•.......... __ .... _ ............ F 

2. Middle part, CoastC!iart, l'fo. IG ................................................ F. 

3. \Vestcrnpart, CoastClmrt, JS"o.17 .................. ·--·-··-·-······-·····- F. 

Fisher's Island sound .. _ ......... _ ..................... _ ..... - - .. __ ....... _ .. _ .. _ ... ' F. 

New London lwrlmr ... __ • - ........ __ ... _ .............. _ . - . - ......... - - .. _ .. __ - - . . . . F. 

)fouth of Connecticut river .... _ ..... __ .. _ ..... __ . ___ ........ ___ ...... _ ... _. _. _. _ .. _. F. 

Hart and City islam]s and Sachem's Head harbors .. -- .... _. -- --- _ .... _. -- .. _ ... _ ... --- F. 

New Haven harbor .. --·- .......•.•.. -- .......... -- . _ .... - ----- .....•. --- ........... F. 

Black Rock and Dridge110rt harbors ..• - • - .... - •. - .. - ... - ... - - - -- - - - ... - - - .. - - . - . F. 

Sheffield Island anu Caw kin's Island harbors ... _ ...• _ ......•.... __ ... _. __ .. ___ . _ .. __ .. 

Captain's islands, East and \Vest harbors .. ·--- -- ..... --- ____ -- ..•... _________ . _ .. __ F. 

Hempstead harbor.---------· .... ·--· .. - --· .............. --·- --· -·· ........ -- .. ----· F. 

Oyster or Syosset Bay harbor .... - .... - - - .. - .... - - - - ..... - - - - - - .... - - - - - .. - - - .. F. 

Huntington bay ... __ • _ • _ • _ ••.. __ •. _ .. _ . _ .. ____ . _ . - _ ... ___ •. _ ...... _ . _ ...... _ . _ ..... : F. 

Southern coast of Long Island, (in three sheets,) viz : 

1. Eastern part, Coast Chart, No. 18 ..... _ ......................... - - .... - .... - . - - · F. 

2. Middle part, Coast Chart, No. 19 •... - - - ... - ........ - - .... - .. - .. - . - .. - . · · - -

3. 'Vestern part, Coast Chart, No. 2U - .. - .... - .......... - - -

F. 

F. 

101 

'-'iz~· 
I>mt· 

of h<ndl·r. t-;call". of ln;;t 
e1]ition, 

----

Inchu. 

H x 17~--1---: ltl4.7 
! 2<1. oou 
[ 

1:3 x lit! Jo. li;)7 

' 14.~ x ltl do. 48ti-t 

1.Jix JS JR;,11 
40, ()()0 

rn x rn du. J ,.<GI 

J;\ x 17 Jr'(i3 
~(l,0!}0 

l:l x 17 do. 18fi'.l 

l4~X 
17*i ___ l __ 

-! JU, OUO 
l1"1B 

do. do. 

<lo. clo. 

14 X Ii!· --
1
-- 1847 

- 4t~. OlJU 

! l 
I 14 X 17t -,,U, OOO J.>44tl 

! 
14 X 17~! do. 

14. x 

14 '< 

i 14 x 

14 x 

14 x 

; f l 1 
17*. iio. ooo l.; -1 l J; 

: 10, 000 

! l I 

li! 1-----· 
- 3U. OtJO 

- i l ! 11!--·--· 
I ~o. uoo \ 

1-.ii <l I '"! o. I 
i I 

17-l'i do. 

14tx rs do. 

J.1 x 17.j:--
1
--

j :W,Ol}() 

14 x 1n; 3<X>. 000 

25 3;; l x "°· 000 
do. do. 

do. do. 

1853 

184G 

1848 

1857 

18'>7 

1851 
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Coast and Harbor Charts-Oontinuec1. 

TITLE. 
i I 
I : Size ., Pc .. le. 
; ClasA. i of border. 0 .. 

I ! 
I 
nat~ 

of last 
I edition. 
I ,--,----- 1--

1 Inches. 
1 

j 
Hell Gate and approaches ....................................................... ····i F. 2;J X 3G 1~i 1851 

I 

New York bny and harbor ........................................................... : Pr. 

Hudwn river, (in thrw sheets,) viz: 

No. 1. NPw York to Haverstraw .......................................... .. }', 

No. 2. Haverstraw to Poughkeepsie ................................................ Pr. 

No.~;, PoughlwepsiP to Troy .................................................... .. Pr. 

Little Egg hmbor .................................................................. , r. 

Ahsecorn inJ.,t........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F. 

Delaw:trc Le>y aud river, (in three shN·ts.) viz: 

J. (rpper,) Coast Chart, No. 25 ................................................... ! F. 

2. (l\lid1lle,) Coast Chart, Ko. 26 ................................................... F. 

:t (Entrancf'~) Coast Chart, No. 27 .... __ .. _ ........ _ .. _. _. _. _ ........ _ .... _ F. 

J)elnw are and f'lu~Bnpeakt~ hay8 .. - ..... - . - - - - .... ~ ....... - - - - - - - - - - - - - ........ _____ . . Pr. 

Sca-eoast Clirtrt, No. 8; sea-coast of Delaware, M1n:yla11J, and part of Virginia ... Pr. 

Sra-cnast Clmrt. No. !I; sen-coast of Virgin in and entrance to Chesapeake bay ... _ . . . . . . . Pr. 

Chincoteague iulet __ . - __ . _ . - - - _ .... Sk. 

:Metompkin inlet. ................................................................. .. Sk. 

'\Yarlrnpwaµ:nc, Ma~hiponµ:o, mid :Metompkin inlets ................................... Sk. 

8hip aml Saud Shoal inlets............. .. .. .. .. . . .. .. . .. .. . .. .. ... .. .. .. . . .. . .. .. .. . Pr. 

Cht•sa]"'uke bay. (in six sheets,) viz: 

1. From Lead of bay to mouth of Magothy rivFr, Coast Chart, No. 31 ................. F. 

2. From Magotl1y rh·er to Choptank river, Coast Chart, No. 32 ....................... , }'. 

i 
3. From Cl1opt>ink rh·er to the Poton11tc rh·er, Const Chart, No. 33 ................. ···I F. 

4. From the Potomac river to Pocomoke sound, Coast Chart, No. 34........ . .... _... F. 

5. From Pocomoke sound to York river, Coast Chart, No. 35...... . . . . . . . . . . . . . . . .•• . }'. 

fi. Trmn York river to entrance, Coast Chart, No. 36 ..................... . F. 

Cherrystone inlet. .................................................................. Sk. 

Pungoteague creek ............................................................... . Sk. 

21 x :n ' 1 j ___ 1861 
80, 000 

17tX 40 , __ l __ 
fiO, 000 

l7tx 40 do. 

:~4 x 40 

14 x l7t 

40, ()()0 I 
t I 
---1 

'10, 000 ' 

! I 

14tX J7r 

2"i X ar; ~o. ~,oo 

do. do. 
!

I 
I 

d I
i o. do. 

I I 
i l I 25t x :~J ~ 400, 000 i 

20 x 28 !_l __ [ 
200, ooo I 

I 
21 x 28 : do. 

1

, 

I 
! 1 : 

14 x l7ti400o0! 
I • 

rntx 21t! __ i __ I 
i 20,000 I 

12;X 161.o,'.m i 

14 X 171 do. 

I 1 
30 x 37t 80, 000 

30 x 37~ do. I 

30 X 37t do. 

26 x 38 

26 x 38 

26 x 38 

9 x 13 

Six 101 

do, 

do. 

do. 

40, ouo 

do. 

1E'fi3 

l8Gl 

l84fi 

1864 

JR48 

1848 

1848 

1855 

1852 

1855 

1852 

18H2 

1853 

1854 

1863 

1863 

1863 

}863 

1863 

1863 

1853 

18.53 



 

THE UNI'l'ED STATES COAST St:RVEY. 

Coast and Harbor Cltarts-Continuerl. 

-----------

TIT LB. ! c:1a;;1'. 

Mouth of Chester river . . ...... _ . __ ... - .......... - .... - ....... - ........ - - ...... - - - . l·'. 

Patapsco river_._. _. __ . ____ .. _. __ ........ _ . _. _. - . _ ...... - . - - . _ .. _ .. _ . - - - - . - ... - - - - . · F. 

Annapolis harbor .. - - - - ............ _ .. - - ...... - ...... - . - - - - - - - . - . - ..... - . - ....... - . - F. 

Parnxent river, (lower) .......... __________________ .... ____ ................ -···- ... . l'r. 

Patuxent river, Point JuJith to Nottingham ... -- --- -- .... - . -- . -- . - ... - -- - --- .... -- --- -, l'r. 

Pot<inrnc river, (in four shectR,) viz: 

1. Entrance to Piney Point ........ _ - . - - - - - - - - ..... - . - - - .. - - . - - - .. - .... - .. . Pr. 

2. Piney Point to Lower Cedar Point._ . _ .. ___ . _. _ ....... _____ . _ .. __ . ___ . ___ . ______ _ Pr. 

3. Lower Cedar Point to Indian Ikad .. _ .. _ ..... ___ ... _________ . _ ..... - . _____ .. ____ _ J)r. 

4. Indian Head to Little l<'alls bridge .. - . - - .. - - .. - .. - - - . - - . - ........ - - - . - - ... - . - .. - Pr. 

Rappahannock river, (in six sheets,) viz: 

1. From Fredericksburg to neur l'>Ioss N eek ...... _ . _ . - . - - . - .. - - . - .. - . - - - - - - - ... - - - .. ; F. 

2. Frnm Moss Ned~ to Port Royal. ___ . __ . _ ... __ . _ .. ____ . ____ . 1-'. 

3. From Port Royal to Saunders' s wharf .. __ ... _____ . _____ . _ .. __ . _ . __ . _ .. _ . _ .... ___ _ Pr. 

4. From Sauuders's wharf to Occupncia cret>k _____ . __ . - - - ... _ ...... _. - - . - .... _. __ .. Pr. 

5. From Occupacil\ creek to Deep credr .. __ . _ .. __ . . . . . . .... _ . _ . ____ - . - - - .... ____ . . l'. 

6. From mi trance to Deep creek. _____ .. _____ .. ___ .. ___ . ____ .. _ .. _. _ - - ... _. _. __ .... ; F. 

York rinir, Va., (in two sheets,) viz: 

1. From King's crn<:k to '"est Point .... ___ . ___ .. _ .. __ .. _. - . - . - - . - - . - - - - . - - - - - . - - - F. 

2. Froru entrance to Kiui,c's crnek. ____ . _. _____ . _ .... ______ . __ ... _. _ . ________ . ______ : F. 

Pamunky and Matta pony rivern ... _ .......• __ ..... __ ... _______ .... ____ . __ ....... _ _ _ _ _ Sk. 

·James river, (in two sheets,) viz: 

1. From Richmond to City Point .. _ .. _ ..... __ . ' 
- --·- ------------ ------------ ------L Pr. 

2. From entrance to City Point:. __ .......... _ ...... _ . __ ........... _. _ ..... _ ... __ .. Pr. 

Hampton Roads and Elizabeth river._ . _ ....... _. _ ...... ___ . _. _ ..... _. _. - - ...... - .. - - - Pr. 

Norfolk harbor ..•• -- .. _ ....... _ ... _ ......... _ ....... _ .... _. - ..... - ....... - . Pr. 

Atlantic coast, from entrance of Chesapeake bay to Ocracoke inlet .. - . - - - - - · . .... / sk. 

:;.:. i 1. ~. 

of li••r1l1·r. 

103 

Hat1-• 
(,f J.i.,..:t 
t:-Uition. 

lnchcs. 

14 x r~ 1 
lt1-tu ' 4D,WO 

1"50 

14 x Ji~ do. lt!4G 

19 x 221 do. 

18 x :lH--1- lt!GU :iu,ooo 

Z:3 x 29~ --1
-- lt362 

60, 001] 

:!3 x !!H-1 Jo. 126:.l 

2;3 x 28~ do. lHG2 

23 x 3\:1 li<62 
40, 000 

17 x 29 do. lt-IG2 

do. do. Jd62 

clo. 
1 

:...~J, tJUU 
11'02 

de>. <lo. lt3(};2 

clo. do. JdG2 

do, do. ltlG2 

I 17 X 23 165H 

do. do. 

l4~X 16 do. 16G2 

l 18;,5 28 x 30 
40, 000 

41 
1 1859 28 x ;Jo, uoo 

Hi x 22 1857 

]() x 20 1857 

17 x 28 
41Xl, 000 

1862 



 

104 REPORT OF THE SUPERINTENDENT OF 

Coast and Harbor Clwrts-Continucd. 

' 
I Biz0: Dtt.tt• 

TITLE. ! Clas~. 1 f b <l, Scale. of la.it I I 0 or er. ! ellit10n. 

··--·----------i-l---i----
1 Inches. i 

Korth Lamling river .•..•. ____ .................. ··--··---·---- .......•...... ------ .. 1

1 

F. I 17 X 21 1-
400

1

000 1861 

I ' 

Pasquotankrivcr .....•............................. ---·---·--·---·--··-··---·--····1 F. 114 X 17~ 1 m,
1

000-11850 

Albemarle sound, (in one sheet) .................. --· ... ___ .--·--·. --- .............•. 1 Pr. I 15!X 22 [ __ l_ 1 1855 

Alhenrnrlu scmml, (in two sheets,) viz; 
I I ;:?-00, ouo I 

I : 
1 

I 
I 29£ x 3U:--,---! 1860 

I

I ·1 eO, uoo f 

ilo. j do. i 1860 

1. '\Yes!Pni pnrt, Const Chart, No. 40. __ ........ _ .. _ .... ___ .... _ ..... _ ........... ___ j }', 
j 

2. Eastern part, Coast Chart, No. 41 .......... __ .. ____ .. ___ .. ___ . - ............. __ .. ) F. 

I ' I I 
:';k. . rn x 21 1--- ---! 1863 

I ! 30, ooo i 
111onth of Romwke I"iver ___ . ·---- ------1 
Ore~on ir1let ....... _. ___ . __ .. _ .... __ . __ ........ _ .. ____ . __ ... ___ .. _. __ .. __ . ____ . _. __ , Bk. 

'\\"imblc shoLth ......... ------ .... ---· -----· ...... ------ .... -----· .... .. Bk. 

Hatteras sho11.ls. _ .......... _ ... _ ... - - ..... - ....... __ .... __ ..... _ ........ - - ....... _ .. Sk. 

lfotteras inlet ... _ .... __ ._ .. _. __ .... ____ ....... __ .. _ ... __ . __ . __ ... _ ..... _ .......... . Pr. 

Ocrncoke inlet .. _ . _ ... __ . _ .. __ . _ Pr. 

C n11e Lookout shonJ,; .. - .... - - - .. - - - - . - .. - - - - - ........................ _ .... _. _ .. _ . _ . Sk. 

Beaufort harbor _ ... _ ............................... _ .... _ ..... _____ .. __ ... __ .. _ .. _. }', 

Jlermfort harbor, (ue"· ellitiou) ....... - .. Pr. 

(~or1' so i111ll •••.•••••••••••••.••••.••••••••••.•••••.•••••. __ ••••• __ ••••••••••••.•••• Pr. 

l\~w river nud bar. ____ . Sk. 

C:ip" F<•ar and approaeh""• including the river to '\Vilrnington, Coast Chart, No. 48 .. _. _.. P. 

Cu.pc } 1ear riv(:1· and Frying Pan shoals ..• _ - .... __ .... _ ...... _ .... __ . _ .. _. __ .... _. . . . . F. 

Cup<' Fear river, from :Feucral Point to '\Yilmingtun .... _ .... _ ...... __ .... _. __ . ___ . . . . . . P. 

""inyah bay aud Geurgctuwn harbor .....•.. _ .... _. _. _ ... ___ . _ ... _ ... __ . _. __ ...... _. Pr. 

Winyah bay anc] Cape Roman shoals .. ___ .. ____ . __ . ____ .. _________ . ___ . ________ . ___ .. Pr. 

Sca-coastChart, No. ]4, CapeRomantoTybeeislaml ............. ·-·--------- ........ F. 

Bull's ha.y ....................... ---· --·--· -·--· ...... -----·--·- .... ---· .......... Pr. 

Clrn.rlestou liarbor •......................... --···- .......... -··· --·· ---- ............ F. 

Light-house inlet.. __ .. Sk. 

Stono inlet .. ........................................ -----· ---- -· ........ Pr. 

I I 
JG X li/--1

--
1 1863 

w: 20, 000 : 

I i 
i x 8 I ___1. I .1851 

I
. 8(.), oou 

11tx 1 P - 1
-' 1850 4

1 120, 000 i 

1() x 171--1--
1 

l8GJ I :?U, 000 ' 

' I 
14 x 14~1--1--, 18'12 

I 40, ooo i 

17~X 20)-. -1
--; 18fl4 

\ ~u. oou ' 

! J I ]8fJ7 
23 x 30 j 20, 000- ' 

18~ X 19if do. 1864 
, I 

19 x 33 14~000-i 1864 
I ' 

l 1 14 x 17 ,___ 1852 

I 
15, ooo I 

32 x 40 --1
--·. 1864 I so, ooo • 

26 x 30![30_
1

000 I 1857 

26 x 30!. <lo. I, 1856 

17tX25t 
40, 000 

14 x 21t1--1 -

' 

100,000 

32 x 38t--1-
200,000 

17 x 23 

3l!X 3'2 

60.

1

000 I 
30,000 

10 X 20t--
1
-

20, 000 

19iX 21 
1 

2-0,000 

1855 

1854 

1857 

1859 

1864 

1864 

186'2 



 

THE UNITED STATES COAST SURVEY. 

Coast and IIarbor Clwrts-Oontinued. 

TITLB. Cla~s. 

North Edisto river.. ___ ••.. _ •......•.•....... _ ..•.............. - ...... - - - - __ .. - - . - - - Pr. 

St. Helena sound ...... _ - • _ - ..• _ ........•............ - ........ - .. - ........ - - - . . . . . . . l'r. 

Port Royal entrance, Beaufort, Cheches>ee, and Colleton rivers ... - . - - - .... - - - - . - - . - - - - - . Pr. 

Beaufort river and inside passage between Port Royal and St. Helena sounds .. - - - - ... - - - . Pr. 

Caliuogue •ournl a11u Skull creek ... _ .. __ .•........ - - . - - - - - - ... - - - - - ....... - - - - - - - . . . . l'r. 

Savannah river .•. _ ............•.. _. ______ .. _ .... - - - - .. - ......... - - - - ........... - . - . : l'r. 

\Vassaw sound ...• - ...........•.........•........•. - .. - .......... - - ......• - ... - - . . . Pr. 

Ossabaw sound _ .. _ ...... _ .... __ ...... _ .• _ ......... _. __ . _ .... __ . _ ......... _.... . . . . F. 

Romerly marshes ..•.....•••••......... _ •............. _ ••....• _ ...•.............•. _. Pr. 

Sapnlo sound ...............•..........•...••......•...............•........ -- ...... F. 

Do Loy bar and inlet . _ .....•••.•.•..•......•.......••.••..•.................. - . . . . . . f'k. 

St. Simon's sound, BrunRwick harbor, and 'Turtle rin>r ..••.••........••.... - . . . . . . . . . . . F. 

St. Andrew's shoals ..•.•...... _ .........•.•.•.•......•..•••.......•••...........• ~. Sk. 

Atlantic coast, Savannah rh-cr to St. Augustine ........••. ----·- ....•..•.............. Sk. 

St. l\Iary"s river and Fernandina harLor ... _ .•...... _ .... _. . . . . . . . . . . . . . . . . . . . . . • • . . • . . I<'. 

St. John's riHff, (in two sheets,) viz: 

1. From entrance to Brown's creek ...•.••..•....•....•.•..... - .... - •......... - . . . . . l'. 

2. From Brown's creek to Jacksonville.·------· ..........••..........•............. F. 

St. Augustine harbor ................................................................ F. 

Mosquito inlet .. ____ ---- ___ .------ ••......•..•••............•....•.............. ___ Sk. 

Cape Canaveral shoals .•..•..•..........••......•....•..•.••......•.•...........•... Sk. 

Rizt> 
of bonkr. 

Im:lle$. 

10.5 

Date 
;o.:.eale. 1 of ho.it 

etJition. 

14 X lii - _I ·- 18fi2 
50, 000 

24 x 28 
40, 000 1 

I 
291--1

--: 
60, lJ()\) ' 

22~X 

22 x 2" 

20 x 3;1 

20 x :1:1 

24 x 37 

w+x 2!J 

2:1 x 34 

12 x ]f> 

Hl x ~l 

11 x 12 

2:l x 35 

2i"> x 32 

rn+x 2:i 

J9~x 27 

21 x 22 

i x 8 

15~X 20 

' 
I 

40, 000 

r 4o~~O(IQ 1 · 
l 1 J 
l~o. ooo 1 

l ' 

40, ()()() 

do. 

--
:10, ()()() 

10) OOtl 

I 

:J0,000 

1 

40, 0()0 

do. 

60.000 

"-" 

i.>l:JO, 000 

20,000 

25, 000 

au. 

30,000 

fiO, ooo 

1862 

1862 

18li4 

1862 

4862 

1860 

1855 

1859 

]"\02 

J8GJ 

1857 

itirm 

]f',;)(l 

1"'60 

]~;,] 

1850 

COAST OF THE GULF OF :MEXICO. 

Sea-coast Chart, Key Biscayne to Pickle's reef_ •.......... - · - . - - · · . - · · .. · - - - · · · · · · - · · .1 ·:.:.--

Florida reefs, (in four sheets,) viz : / ' 

1. From Key Biscayne to Carysfort reef, Coast Chart, No. 68 .......... - - - .... - · - - · - - .
1 

I•· 

2. From the Elbow to Mate.cum be key, Coast Chart, No. 69 .. - •.. - ..• - - ... - . - - · - - · - . I F. 

14 cs 

' 1 J:!J;X 19 ' -- --

I '100, ()()() I 
32 391 1 '1 

x • j so, ooo I 
32 X 39 I d-0. I 

1856 

1861 

1863 



 

106 REPORT OF THE SUPERINTENDENT OF 

Coast rif tlte Guif ef J\Jt;xfrn-Continned. 

TITLK 
I I 
l~l-a•_•· 1_01

_. -~-~~-~er~ 11_!\_c_ale~ I I Inches. 
. ' l 

3. FromLongkcytoNcwfoundHarbork<T,CoastClrnrt,No.70 .....••..•...........• \ F. I 32 X 391 80, 000 I 
4. Newfound lfarbor key to Boca Grande key, Cuast Chart, No. 71 ....•. - ... - .. - - - . - -I .E'. 

1

1 :12 X 39 1 do. 
1 

1 I 1 

:::'.: :~:::,:~:·:,: .. f•, K•~-'-""" "'Torto~ ::: :· :: : :::: i :: I:::: : 
1

_:_:-.:=-1 

Legarti anchorage ...... - . - .... - - - .. - - ... - - ....... - ... - - - - .... - . - - - - - . - - - - - - .. - . - - - - Pr. 22 X 22i i I' : 20,;oo 
Turtle harbor ............................................................. - ... - •... Sk. 

Coffin's p<itches ....... -·-- .... --- ................. ----- ...... --- ..... ---- --- ..•. --- Sk. 

Key \\'est harbor ....... ---- ...... ---- .... ---- ....•... ---- .... ------ ...... ----···--· F. 

Cl1arlottti harhor. .......•....... __ . ___ ... __ .. _ - ..... _ - - •..... - _ . - - .... __ ... - .. _. ___ . Pr. 

Tampa hay .• --·· ....... - ...... - - ...•.. - . - _ - - . - . - ... - - - - - .. - - ...• - - .. - - - . _ - .. - .•. - . Sk. 

"">tccasas>a hay ....•••.•.... _ .. ___ .. - .... __ . _ ...... _. __ . - __ ..... __ ............... •• Pr. 

Ceuar key' ... - ............. _ .. - -.......... - - ....... - - .......•. - - - ...... _ - .... . 

Ocilla river·---··.----· ............................ ·-- .•.........................•. 

St. .Mark's river ....... ----- ........ ____ ...... ---- ............ ____ ............... ___ 1 

I 
St. George's sound, western part, (emhrncing Apalachicolu harbor) ..••••....•.........•. ' 

St. George~s sound, eastern part.~ _. _. _ ... _ ... __ .. _ ................. __ ...... _ ........... . 

Ht. Amlrnw'• Lay ..••.••........ ___ .--·- .... -----· .....•.•.... ____ •....... ____ ... __ _ 

Es<,amhia and 8anta Maria de Galvacz lmys ..•. ----- ..... -- .... ____ •....• ---· ....... . 

l'en•ncoht hay, entrance to ..•... - ........ - - . - ........•......... - • - •........ _ .... . 

Pr. 

Sk. 

Pr. 

Pr. 

1J1·. 

Pr. 

Pr. 

F. 

Sea-coast Chart, No. 2(); part of Alabama "lld Mississippi ... _ ....... _ •...... _ .... _. . . . . Pr. 

Mobile bay, entrance to ... ---- •.•.• __ -· ....•••• --· ••.. _ ....•. -· •••.. ·- -- •• .• • • • • . ••. F. 

Mobile bay, Coast Chart, No. 90 ..... ---- ........•....... --- . --- . ------ ...••.••...... F. 

Mississippi sound, eastern part, Coast Chart, No. 91. •...••••••.•••.•...•.. ··-·--·- .... F. 

Mississippi sound, western part, Coast Chart, Ko. !J2 •••..... _ ................ _... . . . . • . 1''. 

Horn Island pass._ •••.•.• _ ....•...• _ •• _ •....... - ....•..• - - • - .... __ .•..•. __ ... _. . • • . Pr. 

Pascagoula River entrance .... _ ........ - - - - .... - - ...•.... '. - - ... - - ... - - - ......... - . · I Sk. 

8 x 9! ----- -1 
4ll, oou I 

I 1 , 
11 x 11t 20.00ti-I 

I 1 I "·' x .,, 1--~' 
~:I .)'f. oo,O-Otl I 

I 
1 

22 X 27 4 U,()(JU I 

J I 
17 x 2Jii' 120, 000 I 

J . 

18 X 18 I 50, OOU ' 

19,tx 26 do. 

10 x l:~ 

I 20, 000 
i 

18 x 27 
1 __ 1_ 

I 
30,000 

231X 34 
4U, OUO 

23 x 34 do. 

17tx 19 do. 

26 x 3lt' 
30,000 

25!X 32 
2(1,lJ(J(J 

20 x 21 I 
200. 000 I 

19 x 2s1\- __ _!__ - I 
40, ooo I 

29 x 38 
1 

80, 000 

31iX 40-f do. 

3-2 x 411 do. 

12 x 16 
1 

40,000 

totx 13 
1 

20,000 

Date 
of lruit 
edition. 

1863 

li:l59 

1863 

18()0 

1857 

1854 

1854 

1863 

1864 

1855 

1856 

1861 

185G 

1856 

1860 

1859 

1855 

1861 

1859 

1857 

1851 

1856 

1860 

1860 

1853 

1853 



 

THE UNITED STATES. COAS'r SURVEY. 

Coast ef tlw Ou!f ef ll:1exico-Conti11ncd. 

TITLE. 

Cat anJ Shir Island harbors. - ... - ......................•.......... _. __ .. . . . . . . . . • . . . F. 

Biloxi bay ...•......•.......................... _ ......................... ___ . __ .... , l'r. 

Pass Christian harbor .... ___ ..... _ ........•.. - .•.................. _... . . . . . . . . . . . . . . Rk. 

Pass a l'Outre, Mississippi dc!t,t .•................................ ____ .. _. _____ .... __ Sk. 

Tim dnltn ot thl.l J\!ississi1>pi, reconnaissances of th., [HISSPS _ •• _ •• - ••••••••••.• _ .•••• _ • • • . ~k. 

Southwest pass of the Mississippi. ....•.•............................•........ _ ..... _ Sk. 

Barataria Buy entrance _ ...................................... _ ...............•..... : Sk. 

Pnss Pourcho11 .•............••.......•.......... _ ................. _ ..... __ .. _ .. _ . _ . i Sk. 

Timba1\iter Bay entrnncP _ .. _____ ......•....•... _ ..•.................•............... ! t<k. 
! 

Ship Island shoal •.......•.•...............•..................... _. _ . - - . Sk. 

Atchafalaya bay .. _ ... _ ..•.......•....•..•.•....•.•.....•......•...•...•..•.••...... Pr. 

Vermillion bay and Calcasieu river ................................................. __ : Sk. 

Sabine pass ..•.• - ___ - .. _ .. _ .•........................................ _ .......... __ _ Sk. 

Galveston entrance .....•••............•.•.....•..... _ ........... ______ ....... __ .. _. F. 

Sea-coast Chart, No. 30, Galveston lmy • .•..•.....•...•....•.••...... _ .••.•.•......... l'r. 

Sea-coast Clunt, No. 31, Galveslon bay to Matagorda bny .. _ . _. __ .... ___ .. _ ........... . Pr. 

Galveston lmy to Oyster bay, ColU!t Chart, No. 106 ......•................ --- ..... _ .... Pr. 

Oyst41' bay to lfotagorda !My, Coo.st Chart, No. 107 . _ ....... __ . _ .... _ . _ ....... __ ... _ .. Pr. 

San Luis pass .......................•..........••............. _ .. _. _ ..... _ .... _ .. _. Pr. 

Brazos River entrance .............•......••...•........... _ ...... _ .. _ ....... _ .... _. Pr. 

Matagorda and Lavaca ba,ys ......•..•.......................••........•...... _ ..••.. Pr. 

Coast of Tex11.s between Matagorda and Corpus Christi-reconnaissance ...•.•.......•••. Pr. 

.Aransas pass ......•••••••....•......•......• - ...... - - . - .. - . - •... - .. - - - · . - - · - · - - • - - · i Sk. 

Riv Grande entrance ............•...........................••................. - • - - . I Pr. 
I 

Rizi· 
of tinnlcr. 

lnclu;s. 

17 x 04 

H X l7 

9 x 11 

18 x 21 

1;;~ x 21 
no, 1~on 

15 x ]!) 
2-0, ()!~) 

14 x ]7},-- - J ____ 
·'! 30,llilO 

7 x J(I ' i 10, ooo 

1l x Hi~, 
! ~W, f)OO 

It> x 17~ r-o, uoo 

21>tx 31 :so. !:00 

11 x 1:1 

I- I 1 
/ 411, IK~l, 
, I ' 

\:LI, •-OO I 
H x J1 

LJ(l, 01)0 

1-t x 17 
I do. 

17 x 20 
j_ 

i 
200) ()()(} 

32 x ;{(j~I do. 

:12~x 40 I l 

I ~(,,-l;oo- I 

:i-2 x 4tl <lo. 

14 x l7 
20,0IJO 

15~X 18 
I 

JlJ,UOO 

25 x 4:.' 

I ·10,00-0 

20 2-1 i 1 x 
/ 1,2'k>,VVO 

fl1 x 12t/ __ I_ 

I 20, WO 
I 

H x 16 i 
I 

do. 
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Hate 
of lai>.t 
t•1lition. 

1860 

11'62 

1853 

is;:,:; 

1856 

ll<i15 

11"57 

18[>8 

]f;'id 

JB;J:l 

1851-l 

1857 

1858 

1853 

1854 
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PACIFIC COAST. 

TITLE. Clasll. 

\Vestern coast of the United States, reconnaissance of, (in three 1'heets,) viz: 

l. From San Diego to San Franci8eo .. _ .. __ .. _ ...... _ ........... _ ............. _... . Pr. 

2. 1~ron1 San }"""ru.ucisco to L1nquah riYer. ___ . _ - __ ....• ___ .. __ . ____ •. ___ • _. _ ....... __ . J=-r. 

3. From Umpquah river to tho bonnuary ............... __ ...... _ .. __ - ...... _ ....... . Pr. 

San Diego bay ..................... _ ....... _ •...... _................ . . . . . . . • . . . .. . JC. 

Cortez llunk ........... _ ....... _ .•.. · ............ _ .............. _ ... _ .. _.. . . . . . . . . . . Sk. 

San Clemente, l'risoucrs' unu Cn~·ler's harbors ........................................ Sk. 

Anacapa islaw1 and eastern part of Sa.nta Crnz island ....•.. __ ...... _ .....•.. _ .... ___ .. Pr. 

San Pedro anchorage and vieinity of 8anta llnrb11rn ................................... Sk. 

San Pcuru harlwr. . .. . . . .. . . . . . . . .. . . . . . . . . . . . • . . . . . . . . . . . .. . • . . . .. . . . . . . . . . . . . . .. . . l'r. 

Rant11 11.ar11ara _ ..•. _. _. _. __ .. ___ .. ____ .. _. __________ . ___________ . __________ . ____ • __ Sk. 

Eastern entrance to San tu Barbara ehan11el...... .. . . . . . . . . . . .. .. . . . . . . . . . . . • . . . . .. . . . . Pr. 

l'oin t C'onePption ......................................... __ . • • . . • .. . . . . . • • • . . • . • Sk. 

Stt.nta Cruz, 8.un Sinicon, Coxo, unJ Suu Lui:-; 01Ji8po harLur:s-reconuaissance ...... _.... Sk. 

1 )oi11t. I >iuo:-;. _ •••• __ .•. __ •• __ •••• _ . ___ •.• _ ... ____ ••• _ ••. ___ • _ ~ ••• ~ _ •• ~ • __ • . • • • • • .. • • Sk. 

I ,al· iik eoa~t. from 1,uiut J>inns tu nodi:-·ga hea<l ... _______ ... _. _ . ____ . _ .. ________ . ____ _ Pr. 

l\loutercy lrnrb<:>r.. . . . . . . . . • • . . .. . . . . • . . . . . . . . . . . • • . . . . . . . . .. . . . . . . . . . . . . • .. . . . . . • . . rr. 

Monten·y hay...... . .... __ ..... __ ..... _ .... _ .. __ .... _. _ ... _ .. _ .... _ .. _ . _ ......... _ Pr. 

Santa Cruz auu Aiio Nuevo harbors................................................. Pr. 

Half-Moon bay . . . . . . .. . . . .. . . . . . . . . . . • . . . . . . . . . . . . . • . . . . . . . • . . . . . . . . • . • • . . . . . . • . • . Pr. 

San Francisco bay entrance ......................•...... _ .... _.. . .. . . . . . . . . . . . . . . . . F. 

San Pablo bay ...• - . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . P. 

l'etalunm tw<l Napa cn>elks ................................ __ .. _ ....... . Pr. 

Marn Isl1111il straits ........................ - - .. · - - . - - . - . · ... ·• - - · • ....•. - - - - ·. · • · · · F. 

S•m Frnne1sco bay, upper part. .......................... - ....•............•....... l'r. 

I .. :,~ ... i I Date 

I 
Scale. I-of IHet edition. 

I Inch.es. 

1----
122 x 23 1,200,00tl 

do. 

<lo. r do. 

20 x 2i l-10,~JO()­
I 
I 1 

1:lt x 18!; 80 OIJU- 'I I . . 
14 x 1-1 J 

'· 1-20.000 I 

\)~ x 26]1 __ 1_1 
30, ()()() 

r i i 
8 x 15 ! :l0,000 l! 

l rn.:o .. ou j Ii 

12tx io I 
I 30,000 

I 1 ' H X 17 ---: 
I '20, ooo ! 

rn~x 2311--
1--'1 : BU, 000 

7 x 7t 1--w,1000_ 1 

rn~x 111 1

-

1 -I I 20, ()()(J 

7t x 9 do. 

1;~:1 
28 x 39 

12 x 13 

201 x :n 60.~ j 

121x 12~ -
1 -j' 

40, 000 

18}X 26 
1 

20,000 

24 x 39 

24 x 39 

21 x :w 

14!X 18 

do. 

30,000 

do. 

I 

50,000 

1853 

1854 

1855 

1859 

185G 

1852 

1856 

1855 

Hl52 

18&3 

1857 

1850 

18&2 

1851 

1862 

1852 

1857 

1854 

1863 

1859 

1860 

1861 

1863 

1662 
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Pacific Coast-Continued. 

~~~===-=-·=--=------------·------------

TITLE. Cla~:-:. 

City of San Francisco ............................................................ __ l'r. 

Point Reyes and Drake's bay .......... __ ............ _ .. _ ... _ .. _ ................... _ . Sk. 

Drake's bay ... _ .... _ .... _ ....... _ ................................................ . Pr. 

Bodega bay ... ___ ..................................................... __ .. _ ....... . Pr. 

Tomales bay. _ ................ __ ...... _ . _ ........ ___ ........ _ ...... - ..... - . -.... - . Pr. 

Humboldt bay ..... _ ...... __ ... __ .. _ ........... _ ..... _. _ .... _ .. __ ..... _ ........ _... Pr. 

Trinidad bay .............................................................. _ .... __ . . Sk. ! 

Crescent City hai·bor. .... _ ............... _ ..... _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . F. 

Port Orford, Shelter cove, Mcmlociuo City, au<l Crescent City harbor._ ..... _ ......... _ .. Sk. 

Coquille River entrance....... . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. . . . . . . l'r. 

Koos bay .......................................................................... F. 

Umquah River cntrn.nee .................... . l'r. 

Columbia River entrance .. -. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Pr. 

Cape Hancock ............. _, ...................................................... Sk. 

Shoalwater bay .••.•..•.. _ ......................................................... Pi·. 

Gray's harbor .. _ ........ _ ............................................. . Pr. 

Cape Flattery and N ec-uh harborn ................................... - .. - . - - .. - ..... - . F. 

l:'ahm Dungencss and New DungenQss .............................................. . Sk. 

Port Townshend .........•.•.............•......... _ ................ _ ... _ ....•..... Sk. 

Smith's or Blunt's island ...................... - .................... - ..............•. Sk. 

Port Ludlow ••••••.•••. --- . -- . -· ..•......... - ..... - ......... -- ....... - ..........•. Pr. 

Port Gamble ...................................................................... . Pr. 

Duwamish bay and Seattle harbor ......................................... - - -... -. - - Sk. 

Steilacoom harbor ............................... _ ............................ - - - - - Sk. 

Olympia. harbor_ ... ____ ................................................................................. ~-- ..................... .. 
1 

Sk. 

109 

DntP 8izc· 
(1f honkr. ~eak. uf la . .;t 

t:ditiu-u. 

Jur/,c.o::., 

2.:t x 30 
111, O.;J(J 

!} x 10 ' 

I 40, ()(){) 

J9tx 3(1 do. 

13 x 17 
l : 

i 30, 000 i 

JG~ X 24-j do. 

J.:t x 171 do. 

12 x Hi <lo. 

14 x 18 do, 

14i X :/(H --
1 

-
~ 1 10,oou 

15 x 18 
20, UOO 

1:; x r; do. 

40, OOtt 

1 
---

:2-U, UOtJ 
7 x 8 

17 ~~) 
I x 

80,HOO 

Hi-!,-X 17 
I I 
1-----

4(),000 

H x 17 <lo. 
: ( l l 

JO x 2:1 
bo. ooo ! 

· l __ !__ 1 
I \ 4o, rnJOJ i 

lltx 

6-i x 

]] x 

16 x 

ti x 

12 x 

' l ' 
14l---

( 40, lXlO 

9t 1 

"°· 000 

141 <lo. 

23 do. 

l : 
IO----' 

16 :~
0

• 1~:_\ 
I 30,llOO • 

: 1 i 
12! 20, 000-; 

Je-:)7 

1133:. 

lti6(1 

1862 

18(il 

1859 

1861 

JtiGl 

18;)4 

18:'>.:t 

1851 

185(j 

JEI>B 

lti54 

1836 

1858 

1854 

18.')6 

1856 



 

110 REPORT OF THE SUPERINTENDENT OF 

Pacific Coast-Continued. 

I t Datt' 
of ~~:r~er, I r:kalc. 

1 
of laiit I 1 erlitioll. 

TITLE, Cla)o:6. 

------------------------------------------,I 2['.'"x.hes2.7 l_---~~_-_i -1-8-fi3-

'Vashin~ton sound ................................................................. I Pr. 

11

v

1

: X 

1

J_'_'OO_._l000_! 
18

. "-G 

Blakely harbor ....................... _ ..... _ ...... -.... - .. -. -- -- . - . - - . -- -- - . -- -- .. Sk. ! " ~": lO, 
000 

. v 

1
1 

14 x 16.L _ _i __ . 1856 Bellingham bay ............................. _ ..... -... - - - - - .. - - - - - . - - - . - - - - . - . - .. - Sk. 
' 40, 000 

I I • 

I
i lli x 16! ~-l_-, 1858 Semi-uh-moo bay _ ......................... - - ...... - ......• - . - - .. - - - - . - - - - . - - - .... - Sk. 

I 30, 000 · 

ELECTROTYPB Al\'D PJH,TOGRAPH D1v1s10N.-This branch of the work has continued under the direction 
of Mr. George Mathiot. During the first half of the year he was assisted by Mr. A. Zumbrock, and since 
then he has performed the work of the division without an assistant 

The electrotype process lrns been applied, as heretofore, to the dnplication of the engraved plates and 
the compounding of separately engraved pm·ts of plates. 'l'hirty-two plates, of which seventeen were "altos" 
and fifteen "ba~~os," were maile during the year. 

The use of photography for reduciug tl1e original surveys to the publication scales, and for duplicating 
drawings for otlwr departments of the government, lias been continued. During the year twenty-eight glass 
"positives," eighty-seven glass" negatives," and seven hundred and forty-six paper prints, mostly of large 
size, have been made from seventy-eight original drawings. The appended tables ~tate in detail the work 
perfo1·med in this division : 

Table ef electrotypes made during the year ending October 1, 1864. 

ALTOS. 

Rappahannock river, sl1eet ::\o. 2. 
Atlantic coast, sheet No. 2. 
San Francisco bay. 
Atlantic coast, sheet No. 3. 

Chesapeake bay, sheet No. 6. 

Coast Chart, No. 4. 

Saint John's river. 
Coast Chart, No. 10. 
Atlantic coast, sheet No. 4. 
Chesapeake bay, sheet No. 5. 
Jam es river, sheet No. 2. 
Nantucket shoals. 
Chesapeake bay, sheet No. 3. 
Nantucket shoals, (new edition.) 
Gulf coast, (east half.) 
Gulf coast, (west half.) 
Ohe.sapeake bay, sheet No. 4. 

B:i.ssos. 

Atlantic coast, sheet No. 2. 
Rappahannock river, shed No. 1. 
Key West harbor. 
Atlantic coast, sheet No. 3. 
Rappahannock river, sheet :Ko. 2. 

Chesapeake bay, slieet No. 6, (bis.) 
Coast Chart, No. 10. 

San Francisco bay. 
Chesapeake bay, sheet No. 5. 
Atlantic coast, sheet No. 4. 

Chesapeake bay, sheet No. 3. 
York river, (entrance.) 
Boston harbor. 
Nantucket shoals. 
Saint John's river. 



 

THE UNITED STA.TES COAST SURVEY. 

\ PositivE'H. 
I 

Objects photograplied. Negatives. 

~~~~~~~~~~~~~~~~~~~~~~~~--~~~~~! .~~~~~~ 

I ' 

Drawing of a rebel ram .......... - - •• - - - .•••• - ........ - - •. - • - - ..... 1. - - - - - - - - - - - - . : fl 
Six drawings of rebel works at Yickslrnrg ..•.••• _ ......•. ---- -- ... -- - - - - •.. -- . - - - . ' l 
Drawing, map of Ruc~bridge count?''. '."irginia. --- ... - - .. - ••.. -- - . - - -- - - - - - - - -- · - - - ·I- --------- --- -, 
Twelve maps of \Vashmgtun and v1emny ____ ....... - -- --- --- - ... --· ---- ----- - --- -, l 
Drawings, specimens of topographical drawing ... _ ... - .. - - - - ...... ---· - - - . - -- -- - - - - . , 1 
Tracing, Guyot'fi n1onntains of Tennessee---- --- _ ... - -- ------ -- - .... -- ---- ------ ----1--- .............. --- .. 
Drawiug of Grand Gulf, ~\iississippi- ••. -- . --- ... _ ... - ... - . --- -- ........... ---- ..... ' 2 ; 
Drawing sho,1dng tLe organization of the Sanitary Con•ruissiou ............... - - - - .. - .... - - .. - - - J 
Maps, Georgia from Atlanta to Aug11sta ..•••. ---- ...... ---- --- . ------1- .•••••••. --- . l 

111 

Prints. 

4£1 
;, 

(), 2 in. to 1 n1ile 
l/i), ~ iu. tu l mile 

!J 
4 

24 
4 
4 
8 Two maps of w"stem South Carolina and Georgia .....•.......•.. - ..•• -~ .... - - • • . . . . . . 2 

Tracing, map of Rockland harbor ..........•........ - ......•..... ----1 2 of 1-20,0IJO · .....••••.••....•. -- .•..••••..... 
Road map showing thn approad1e,; to \Vashington, D. C ........•....... i- - ..••• -..•... 1 G 42 
Coast chart Nu. JU, 13 traciugs. _ .•... _ ......••... _ .......•....•..... : (i of 1-1::!0,0{)(1 ' 2:l 2G uf 1-80,0eO 
Three tracings fur chart Tomale" bay, California ............••.......•. 1 3 of l-:llJ,1100 ........•..... -····· ........... . 
Tracing, Ossabaw sound, Grnirgia ................................... 1 of 1-10,0tl(J 1of1-10,000 2 of l-10,1100 
Drawing of proposed saili11g- compasses for th<: monitors ............ ___ ........ .... 2 12, foforigi11al 
Three trac.iug-s for coast clmrt Nu. 11 .. _ ... _ .................. _ ... __ .. l of 1-t"O,O(JO 2 of 1-t'IJ,OUO 1 uf l--8U,OOO 
Tracing part uf Hoston ha.rhor. _ .. _ ... _ .... ___ ........ _ ..... _. _ .. __ ... I 2 of 1-111,000 
Two tracings for map of Henrico eonnty, Yirginia .... - .............. -- 1 120, 2 in. to I mile 
Plane-table sheet of the city of Richmond ...... - . . . . . . . . . . • • . •. . • . .. l of l-JU,(J(IU • - - - ••• - .••••. , •••• - ••••. - •••••.• 
Views of pontoon bridges ..•••..••.• - ...•••..••.... - ....••.. - - .• - •. - . . . . • • • • • . . . :lt" 
Map ot Cumberland, Mm;yland.... .• . . . . .••. .•. . . . . . . . . . . .. . .. . .. ... 1 : 5, reduced mie-lrnlf 
Sketch showing the relatiYe positions of coast charts Nus. 6t', ml, 70, 71 1 1 ' 2, 1-lll of ori;riual 
Drawing, map of Appomatox river, from City Point to Petersburg....... 1 lH of 1-2\1,000 
Plans of tlw battles of Salim· crus,·ruads...... .. . . ... .•. ....•. .•.... ••••.. .... l (i, ! of original 
Maps of the survry of the l'acifie rai lrrnttl, Cal ifomia ... - ....•. - ...... - • . f1 42 
Mttps uf the James 1·iver, from City Pc>int to Hichmond .•• •• . •. • •• . • . . . 2 42 
Proj!lcts to prev!lnt. com1tPrfeiting treasury uotes Ly photography .... _ .. - 5 HI 
Two plane-table sbePts of the Apponiatox rivr-r ........... - - . - ...... - - - 2 8 
Maps of Carrol and Howard c·ounties, Mary laud ......... - - - - ........ - . • . . . . •. • • . . • . 17 
'I'uicing, map of the l\lis8issi1)pi river fro111 l\.odne-y to Sa.rgent'H bend. - - - - :1 2 
l>rawing showiug eon1pas::; vu..riatiuns on tbt> steamer l{oauokb - - - - ... - - - - - - . - . - - - - . . . . . l 
Six maps of the northwest boundary of tlu> United States .. - .••. - .•....... - . . • • • • . . . . . 6 
Pour tracings for coast cltart Nu. 5:1 ..•••.•.•.•.........•.••.............. ----·· .........•••••.... 
One tracing for cuast chart 1'\o. 8 ...•..•.•••.•......... ----·· ..•. ..•. 1 
OnetraciugforcoastchartNo.47 ........•.•••...•..•...•.••.•...•... I of 1-80,000 
Three tracings for roa•t rbart ~o. &4 •••••••••••••.•••••• - • • • • •• • • • • • . 6 of 1-80,000 
One tracing for chart of Bodega bay, California..... . . . . . • • . . . . . . . . . . . 1 of 1-:lO,OUU 

1 

One tracing for el1art of Cas<'.o bay ....... --- ........ -- - ... - . . .. . . ... . 1 · 

2 
2 
1 
1 
:i 

::! 
4:2 

fl of 1-40.000 
2 of 1--HU,tlllO 
2 of 1-t<U,OO\I 
4 of 1-lo,ooo 
1 of J -:{U, 000 
I of J-1 U,000 
:J of l-GU,000 Tliree tracings for <"hart of Hudson river. ..... ____ ................ 6 of 1-(ilJ,0(!0 

Three trncings for cha1·t of Shee.pscot river • _ ..•....•..•..•............ , 4 of l--811,U(J(J .....•••••.•....•....•..•... .- .. 

J,1THOGRAPHING D1v1s10N.-'l'he details of work in this divi~ion were directed until tlie 1st of June by 
Prefessor P.A. P. Barnard. Ou his acceptance of the presidency of Columbia College, they were devolve<l, 
together with the supervision of the map printing, upon .Afr. lV. W. Cooper, in addition to usual duties, of 
which he sti111·emains in charge, in the office of the superintendent. 

·when this section of the office W8.8 organized, the outfit for lithographing was adapted merely to the 
occasiou, connected with increase of the navy, which very largely raised the demand for copies of coast 
charts, and particularly of such as were needed in blockade duty. In the course of the war, however, much 
material of public interest came in, furnished in part by our topographers associated for duty with the armies, 
and partly by the military engineers. To make such matter further available for the public service, facilities 
for publication have been added from time to time, and data of importance can now be embodied at once, 
either with.some <>f the military maps already provided in the division or prepared in a separate form, as may 
he most desirable. The engravings on stone being, moreover, of a uniform scale fo1· a very large part of the 
southern States, any limits for a special map may be chosen at pleasnre, and a sheet issued promptly when 
needed in prospective military movements. This remark applies to the area of all the States iu rebellion 
east of the Mississippi river, excepting the back districts of North and South Uarolina, and the neutral part 
of '1.'ennessee and to southern .l<'lorida, in which no military movements have taken place. 
• Much of t.he effectiveness of style in the maps already published, and their ~ompleteness in respect of 

attainable data, are dne to the intelligent interest given to the work by Professor Barnard while he was 
temporarily in charge of the division. 

'l'he special maps drawn this year by A-Ir. A. Lindenkohl, and by llfr. II Lindenkolil, previous to the end of 
August, when he retired from the office, comprise the greater part of the States of Virginia, Georgia, Alabama, 
Mississippi, and Florida, and parts of North and South Carolina and of Tennessee. Divided and recombined in 
various ways, these drawings have all been published, to serve as military maps, and as such they have been 
in requisition with the two armies under command <>f Lieutenant General Grant and MaJor General Sherman. 
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The lithographic engraving has been done, as heretofore, by Mr. C. G. Krebs, and, in addition, much of 
his time and that of JJir. H. LindenkrJhl has been given to the adjustment of supplementary material in the 
extension or correction of hydrographic charts, and in the revision of military maps, with a view of combining 
the latest information in successive editions. In the beginning of the present working year Mr. Edward 
11-Iolitor was temporarily attached to the division as engraver, and also for a short period in Septembei· last. 

'l'ran~fcrs have been made during the year from fifty-four of the engraved copper plates of the office, and 
from sixty-four lithographic engravings, exclusive o( thirty-seven off:iets, for printing in color. The transfers 
from copper and thirty-five of the others were made by JJir. Arcli' <l Brown, the remainder by Mr. James Rultl. 

Several of our hydrographic charts have been issued from the division with distinctive color to mark the 
parts covered by shoal water. This expedient promises well as a substitute for the engraved "sanding," and 
is specially adapted to the ready publication of' charts in their complete form. 

The military maps before referred to have been prepared for color-printing, and range from one to as 
many as five colora on a single sheet. The statistics of these and of the printing from copper plate transfers 
will be stated under the next head. 

The titles of the maps drawn and engraved on etone during the present yeat· are given in a summary of 
office-work in t11e introductory part of the Superintendent's report. 

MAP PRINTl!'\G.-In the lithographic division, seventeen thousand fom hundred and cighty-~ine copies 
of thl' hydrographic charts of the Coast Survey have been printed from transfers during the year on two 
presses by Mr. Brown aud .llfr. Ruhl. The copper plate press of the office, worked by Mr. Joltn Rutlwrdale, 
haR furnished ten thousand two hundred and seventy-eight copie:;;, exclusive of fourteen hunrlred and ninety­
two chart proofa taken for the engraving division; and fifteen thousand eight hundred and five copies of 
hydrograp11ic charts were printed by the tranEfcr process out of the office. 

The aggregate of charts printed during the year for distribution is forty-three thousand five hundred am1 

seventy-two. 
In the litlwgrapl1ic section twelve thou~and one hundred and twenty.five copies of military maps have 

been printed Most of the sl1eets being in colors, twenty-seven thousand two hundred and ninety-five 
impres~ions were required. Nearly nine hundred copies of maps so produced were of five colors; eight hun­
dred of four colors; more than two tbou~and were of three colors; and over five thousand copies were issued 

in two colors. 
Including six thousand sheets of various kinds of circulars for official use, the two lithographic presses 

have given an aggregate of nearly fifty-one thousand impressions during the year. 
In order to keep up with the demand for war maps, it has been necessary in several instances to send to 

other printing office!' for the press-work, transfers from our lithograph edengravings. The number of sheets 
received in that way during the year was ten thousand two hundred. These added to tlrn number printed in 
the section make a total of twenty-two thousand three hundred and twenty-five copies, and, with the hydro­
graphic clrnrts, an aggregate of sixty-five thousand eight hundred and ninety-seven sheets, exclusive of proofa 
and circulars, of wl1ieh the number printed was upward of seven thousand. 

Distribution ef map.Y anrl annual reports.-The charge of the map-room has continued with 111r. M. T . 
.Tolinstone, and, as will be seen by his returns, a larger distribution has been made during the pre8ent year 
than in any preceding one. 

'l'he total number of sheets printed during the year has been sixty-five thousand eight hundred and 
ninety-seven, (65,897 .) Of this number, there have been issued from the office fifty-three thousand seven 
hundred copies, (53,700,) of which thirty-six thousand six hundred and ninety-seven (36,697) have been 
hydrographic charts, distributed as follows: 

To the navy_ .... __ ._ ...... - . - . -~. - . - .... - .. - ...... - ...... - .... - . . . . ~3, 159 
To sea captains and pilots employed in government service •. - ..•.... _ ..... . 
'l'o military officers .......................... _ ...........•. _ .. _ ... _ .. 
By Pale - ........... - ............. - ...... _ .. _ ...... _ ...... _ ........ . 
:Miscellaneous ..................... - ....................... _ .. _ .... _ . 

2,788 
2,424 
4,598 
4, 72S 

Total. _ ..••....•.............•..•.... · ...•••....••. - • - .... - - • • 36, 697 
= 

Exclusive of these, upward of seventeen thousand sheets of military maps have been issued from the 

office by .Mr. l".. E. King. 
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Of the clrnrts intcndccl for the use of the n:wy, 19,720 have bH:n distributed through the Naval 
Observatory. 

'l'hose classe{l under the l1eaa "miccdlane<lUB" inclndc those sent to tlw Ligh+-liousc ll iarcl and iicrsons 
in their service. A large 1mml1er have been callPd for by qnarterma~ters and varionf' rev<'ntie nttic('rt', mHl 

the selected presentation,; to various foreign vessele-of-war haYe b•.'Cll many rnon: than U'\Unl. G nder this b{·ad 
are also included the charts sent to the assi~tants of the Coast 8urvt!Y engaged in the various naval 
expeditions fi: ted out during the year; afao those called for hy members of Conf!rPl"S. 

The map-room is now much resorted to by the rnasters of vessels c!1arterP'1 b)- the g<wernrnent, as aho 
by nrnste1's of pri\~ate vessels, to obtain information as to l1mhors and p:uts of the coast tl1 !'Y expt>ct to visi r. 
'l'hey hPar a willing tf'stirnony t.J the accmacy of the charts, and their consequent reliance on them is great, 
which is shown by the annual increasing rnle of thoRe clrn.rtfl. 

The distribution of the reports of tl1e snperintendcut lrns been Sill'"tll, wh ;ch is accounted for by the 

circumstance that last year copies of all the reJHH"t>' tlicu 011 lrnnd w<•re rnppliPil to the ntrious public librariP:<, 
uuivm~iticH, college,;, ancl othPr pnhlic im<timrion.< anrl asF<nci:1tions in t11P loyal State~, while tli;~ pi·int(•cl 

copi<·~ of the rPpnrt of 1862 wen· nDt rcc;•iv{'tl ia tinw to])(' inclnr]p;] in the• prPH!'llt n:turn, f'X('.Ppt to a. Vl'ry 

sm11ll extent. 'l'h~,se report,; arc coming into con,,iJerable clemaud by master~ of ve,.s··l~, who npp"ar to pTi0<e 
them much. The copies of tl1ose y<•;ns of wl1ich tlierc i8 a c 'll"i<lernLl<' number on haud have been freely 
<li8tributed among thi,; cla8R of men, who, a.- a cla~s. are more th;m u,-ually iutdligeut. 
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Folding-room.-Tbe work of backing with muslin the sheets intended for use by the plane-table and 
l1ydrographic parties l1as been performed by .ii'Ir. G. TV. Francis. He bas also backed with paper the sailing 
charts intended for distribntion from the office for the use of the navy. 

lnsfrument skop.-The charge of the shop has remained with ltir. T. J. Hunt, who is assisted by one 
workman and three apprentices-the least· force that ha~ for years past carried on the necessary operations . 
.As a consequence, the work has been _almost exclusively confined to the repairing of instruments nsed in the 
:field. 'l'hc finished work of the year consists of six metre scales, six 7-inch German-silver protractors, one 
prismatic compass, three ;:.tands for theodolite~. and one pair of magnets. The repair of instruments during 
the year consists, in part, of twenty-seven theodolites, twenty plane-tables, nine reconnoitring telescopes, six 
levelliug instruments, sixteen sextants, seven prismatic compasFes, six marine glasses, four 3-arm protractors, 
six hcliotropcH, four surveyors' compasses, twelve metre chains, two hair frames, one astronomical eye-piece, 
two pantograp11s, one large astronomical telescope, one tide-gauge, one camera, one astronomical. clock, two 
telegraphic instruments, and two spring governors; in addition to w hicb a great variety of miscellaneous 
work has been accomplished for office and :field purposes. 

Carpenter slwp.-lt1r. A. Yeat11utn still remains in charge of tl1e shop, and is assisted-by one workman. 
During the year the work lias includl'd tlw construction of a large camera, with stands and rail-tracks; two 
large first-class map cases for tlie Navy Department; fifteen map and paper cases for the office; thirty-one 
cases for instruments, such as theodolites, plane-table, &c.; nine new stands for tlieodolites, plane-table, &c.; 
two levelling rods; seven plane-tal>le boar<lR ; fourteen drawing-boards ; seventeen wooden pans and frames 
for photographic purposes; twelve frames for electrotype purposes; one stand for a large portfolio; rollers 
and cornices for twenty-two maps; eighty-four tin cases for holding original sheets of the survey have been 
printed and numbered; and one hundred and twenty-three rough packing boxes for the transportation of 
instruments and records. In addition to the above, the office buildings and wood-work of instruments have 
been kept in repair. 

APPENDIX No. 11. 
REPORT OF PROFESSOR BENJA.'1IN PEIRCE, OF HARVARD, O~ COMPUTATIONS FOR LONGITUDE FROM 

OCCULTATIONS 01" 1'IIE PLEIADES. 

CAMBRIDGE, IJer:ember 5, 1864. 

DEAR Sm: I have tlie honor to report to yon t11e progress of the computations of the occult.ations of 
the Pleiades up to the present date. The group of observations from 18CJ8 to 1842 is wholly under my 
special charge, with the assistance of Mr. CharleR S. Peirce. The computations of the equatiou8 of condition 
are all made for the first time, and the duplicate computation is also almo!!t completed- The preliminary 
examination of these equations show the most extraordinary agreement of all the observations of each 
occultation made at good observatories and by experienced observers, and fully justifies the expectations of 
their value. 'l'he agreement, with the tables of HanRen, is a1so such as to confirm the anticipations of the 
excellence of those tables; but there are some nndoubted discrepancies with observation, which seem t<> 
indicate recondite sources of error in the tables, which it may require much time and thought to investigate_ 
Thus the occultations of March 19, 1839, clearly demonstrate an error of the tables of about :five seconds 
of arc. It is easy enough to see what this is not: it is not error of semi-diameter, or of parallax, or of 
elliptic elements, or of the coefficients of tlie parallactic equation; but what it is is still a mystery. 

The last group of the Pleiades occultations bas been put into the hands of computers in the office at. 
Washington by Mr. Schott, under my directions, and is rapidly advandng towards completion. 

V cry respectfully, 

A. D. BACHE, LL.D., 
BENJAMIN PEIRCE. 

&perintendent U11ited State• Coa1t Swruy. 
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APPENDIX No. 12. 

l!EPORT OF DR. R. A. GOULD ON THE RERGLTR OF CO:l.IPL'TATIONS FOR LONGITUDE BY THE TELE­
GRAPHIC METHOD. 

CA '\!BRIDGE, ~Soremher, 18G·1. 

DEAR Sm: In presenting my annual report I have thP pleasure of stating that all the determinations of 
lo11gitude madP under my directions have now been rediscussed, with the aid of the standard Right A;,censions 
of the survey, and with the values for instrument alconstauts which a long series of years has enabled us to 
deduce, and which may properly be regarded as the best attainable. 

Three more determinations may be definitely adopted, viz: 

Seaton-Raleigh ........................... _ ......••..••.••............ 
Raleigh-Columbia ......•..................... _ .... _ •. _. _ ... __ .. ____ .. _ 
Roslyn-"\Vilmington _ .... _. __ ... __ ... __ ............ _ ... _ . __ ..... _ .. ___ • 

And combining these with the result given in my last rcport-
Wilmington-Columbia ..... - .....••...................••...•..........• 

we !ind: 

m. 11. 

6 32.93 
9 3.5.86 
2 11.32 

12 21.72 

Seaton-Wilmington ...•..•.•....••.....••..•.....•..... _._ .. _......... 3 47.07 
By the aid of this last value, all the longitudes mcasurnd telegraphically in the southern States may be 

referred t.o the Seaton stat.ion, in \Vashington, whic11 has, from the beginning, been adopted as the zero point 
of the teleg1·aphic determinations of the Coast Survey. 'I'he longitudes of the respective station points west 
of the Seaton station thus become: 

Petersburg, (Roslyn) ... _ .••.••••••.•.......••....... _ •.•..••...•••....• 
Wilmington, North Carolina •..•..•...•..•.•.........•......•... _ •....... 
Raleigh ..••..•..•.•.•.••.••.••..••..•..••...••.....•....•.....•••.. _ . 
Columbia •....•..•••.••. _ •••••.•.•••. _ ••.... _ •....•.................•• 
Macon ...............••.... _ ......•..•........... _ ......•..... __ .... . 
A ppalachico la ..... : •.....••....•• _ .... _ ........... _ ... _ . ___ . _ .. _ ... _ . _ 
Eufaula ••...•. - •.....••.•...••..•..•.............•• _ ....•.......••••• 
Montgomery .••.•••.•..•....... _ .•.•...•. _ ..•..... _ •...••.•.•..•.....• 
Pensacola ......•..••.....•.....•..•...•...•••••••....•......•.... _ .... 
Lower Peach Tree •.••..•.•..••.• - ................•.•... - ...•. - .......• 
J\fobile .........................•..•..••.••..•.•.....••..... - ...•••.... 
New Orleans ............ _ ...•... _ .......................... _ ......... . 

m. s. 
l 35.75 
3 47.07 
6 32.93 

IG 08.19 
26 30.97 
31 57.33 

3:2 33.99 
37 12.55 
40 50.79 
42 11.32 
44 11.07 

62 18.23 
'!'he measurement Seaton-Roslyn, combined with Roslyn-Wilmington, gives a ~flcond and independent 

determination for the longitude of the last-named station, and illustrates the preeisi.:in attainable by the 
telegraphic method. But, close as this accordance already is, I propose subjecting the Seaton-Roslyn 
determination to a new discussion with the more accurate data now at our disposal before investigating the 
degree of accordance and the sources of discrepancy. 'I'his measurement, and that of Charleston from 
Raleigh, which is now essentially computed, and needs only the labor of a few weekR for the attainment of a 
definite i·esult, complete the series of telegraphic determinations, for which adequate materials exist. 

A new determination of the difference of longitude between the station points at Washington and New 
York appears to me highly desirable, and I would urge its importance upon your attention. 'I'he obstacles 
which the war has interposed for the last three years promise soon to be removed, and there may be risk in 
long delaying this much-needed measurement. Our best value at present depends on the determinations 
Washingt.on-Philadelphia and Philadelphia-Jersey City, combined with a geodetic reference of the station 
point in Jersey City to that in New York; and as these were amo~g the earliest telegraphic determinations 
ever made by present methods, many of the precautions and refinements now in use were naturally omitted. 

'I'he experience of another year has seemed to justify the reliance which we have placed upon the 
accuracy of our standard Right Ascensions. I have known of no reference to them in other terms than 
commendation from any quarter, with a single exception, to which I will presently refer. The corretlpouding 
declinations are still, as deseribed in my last report, in the form d'f equations of condition, which can readily 
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be solved at any time; but, except in a couple of special ca~cs, the solutions have not bePn executed, owing 
to my desire to improve the numerical values for some of the sy.tcmatic differenc('S, (adopted for 1·cforence 
of the places given to the equinoctial points of ArgElandcr's l'ositiones ~lcdia,,) and alw to the wi:lh that as 
many recent determinations may be incorpornt<·d as poRsible. 

A very corn;idernble amount of lauor hal'l been expended upon the first-nameJ nl0!,ct during the year, 
especially as bearing upon the declinations of southern stars, and 1 have been gratified hy firnling it possible 
to obtain very satisfactory formula~ for the differenceR hetwern the catalogue places of thfl St. Hdcua and 
Cape of Good Hope ohH•rvatious aud tlrnse of l'oud and Argelander. Define the expiration of another year 
I hope to deduce the final rc1<nlt8 of this cliecu8sion of the dedi11atio11~. and abo to suhject the list of Hight 
Ascensions to a new scrutiny by m".ans of ob~e1·vations accumulated since the last computation. 

'l'Lc cxc('ptioual i111-;tancc to which l alluded is an astronomer of the Uambridgc observatory, who has 
sharply criticirnd the Yaluc~ obtained for two of the stars-51 (Hev.) Ccphci and Polaris-in two _commnnica­
tiom, publichecl in the procee<ling:i of the ,\merican Academy, of Boston, and rei:ltiued in pamphlet form from 
the observatory. It will be remembered tha~ in the entire list of l 7G stars tlic four polars were the ollly 
01ws which wern not subjected to a new discussion in 18Gl; but that the positions for tbeBe wern taken from 
the im·l'stigatious mad!, in 1 s:;5_ 'G, and pulili~h!,d in volume VI of the Astronomical J, .urn a 1. 'l'he Htars 

whosP plares, or rather thR ddcrmination of who8e plaees, have now been critici8ed and called iu que~tiou 
are two of these polarn. for wliid1 I was prepared to find Borne discordance manifi,Htcd 11fter the lapse o!' nine 
years from t11c late~t ol,~en-atiou~ employcil; but after such examinatiou as I have yrt been able to give, I 
have the plea~urc of reporting that my reliance on the remits previously deduced has been much strengthened. 
:Moreover, as the error a~cribed to the resultant places of the Coast Survey list is not of an order of magnitude 
recognizable by any transit instrument existing, I have felt warranted in leaving tliese criticisms unanswered. 

Additional investiga.tions have been made during the year concerning the diurrnil motions of astronomical 
instruments in azimuth. 'l'he results ~iave been confiTmatory of the inferences reported two years ago as to 
the existence and approximate regularity of the azimuthal fluctuations. I cannot but believe that in all 
observations, however firm aud deep the foundations, and however well mounted the instruments may be, this 
diurnal Mcillation must be brought into account, if the be~t attainable Hight Ascensions are desired. 

A value for the azimuth correction deduced from observations made early in the evening will rarely be 

found applicable to observation$ later in thfJ night, and nice rersa. 
During the year 1 lmve Leen aided Ly 1\It-ssrs. Cleveland Abbe and William H. Palmer, to wlwm my 

best acknowledgme11ts are du<· for valuable and constant assistance. 1\Ir. Abbe, who had given efficil'nt and 
essential aid for four years, was compelled by ill health to leave my party nt the end of .July, and the rcrent 
Tl'8ignation of Mr. l'alrner from tbe Coast Survey to enter the naval service leaves a vacancy which will not 
easily be filled. 

I am, very respectfully and truly, your obedient ::;ervant, 
B. A. GOULD. 

Prnfes~or A. D. BACHE, 

Suprrintendcnt United States Coast Survey. 

APPENDIX No. 13. 
THE PRORUO:M OF DETERl\f~IXG A POSITION BY ANGLES ORSERVED l7PON A NU:MDER OF GIYEN 

STATIO:XS. SOLl;TJON OF GAL'SS, •VITH EXAMPLE, COMMl:NICATEU BY CHARLES A. SCHOTT, 
ASSISTANT COAE.T SCRVEY. 

The problem of determining a position by angles observed upon three given stations being commonly 
known as the tlt.ree-point problem, the more general form of the same, where the angles, measured at the 
srrnght station between any number of given points, fix its position, may be desiguated as the n-point 
problem. 

According to Gerling,* the solution of this problem was communicated to him by Gauss in 1810; it is 
given in a somewhat different shape in the Astronomische Nachrichten ;t there is also a solution by BcsscLt 

• :Pothe.uotsche Aufgabe, in prnctiscber Beziehmig. vou C. L. Gerling, ::\forbnrg, 1840. 
t Anwendung der Wahrscheinlichkeitsrechmmg auf eine Aufgahe der prootischen Geometrie, vol. i, p. 84. 
t Zach'~ Mone.tliche Correspomlenz, 1813, vol. xxvii, p. 2'2'2. ' 
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The method given below is prrpared (a free tramlation) from Gcrling's ema1l work entitled "Pothen<>t't< 
Problem," or three-point i.roblem, as it if' irnually calkd. 'l'hr: pn1ctical treatment of thi" u~eful problem is 
given in most standard works on geodef'y; tbis is not the cnBe, howevr·r, with the proL.lem when more tlian 
three poi11ts are given and horizontal aug·les arc measurecl between them at a station, th<' pocition of wl1ic11 is 
to be determined from thc8P rneasur<'s. It oLviousl_;- involve:< the iuclircct trcatm<.;nt by the method of ka~t 
:,;quares; the solution is gi veu here for convenience of rdcreuce. 

Let 
1'1 P 2 I'3 - - - - the given point~ in the orcler of their azimuths as tlwy appear from the unknown point I'. 

x, - - - · } their rect~•ngular co-ordinates, those of P being X and Y. 
Y3 - - - -
r 3 - - •• the distances of P from the lJOi11ts P 1 P 2 J':, _ .. _. 

a1 o 2 a3 - - - • th'" angles wl1ich tl1ese directions nMke with the axis of x, whid1 axis of co-ordinates is arbitrary. 
o3 - - •• the ob~crved angles at P, counted from the initial Clirection, PI\. 

IIence, 

an<l supposing x and y approximate values of X an<l Y, we lmYe, x+dx=X, y+dy= Y, x 1-x=r1 cos o:1, 
X2-x===r2 cos a 2, .7':1-x===r3 cos tLa, ete., !f!-y==r1 siu ai, ,f)"2-y==r2 sinu.2, ,Y::-y==r:1 sino.:i,etc. ''-r(· lun~e 
to expn'~~ tlie co1Tectiom; drr1' do2, d":i· _ .. ,to tlrn computct1 a11glP~ u 1, ""' ":i- - - . , in term:' of d:r and rl.11, 

which corrl'ction,.; should bl' small, but the process mny Le r1•pcat~d if their values sl1ould be found too great. 

1) ·1'[' • • h • . y:-y 1 l ( dy ( ) d:c ) 2 111crcntiatmg t e expression lg ''I= · __ , we iave, c.u1= --- -+- 1/J -y ---., cos a 1 
X1-:-X X1-X ' (.1:1-a:)· 

d 
sin a 1 z co:< r1.1 l 

r1l :-:-:::- -. -- ( X - -- ( y, 
T1 T1 

or, 

~in u2 eo~ a2 da 2=--dx---dy, etc. 
Tz Tz 

If we wi~h to express du in seconds, we nmlti ply the right-hand term by radins rrduced to e<econds, 
(206264.8.) The approximate values x and.'! can either Le obtaint'd by careful plotting. for which purpor;c 
the oh'.>rrved angles at I' am drawn upon a piece of transparent paper, which is 8l1iftec1 on the i1n~jt:'ction 

until every direction iuterEects its corre:<ponding point, the position of P may then be markt:'d and the co-or­
dinates measured;• or, any three points may be sf'lectPd, (picking out thm.;e gid11g the be;t condition,.;,) ancl 

x and !I found by computation, accordiug to the ordinary formnl:.c of the three-point proLlcm. 
The coefficients of dx and dy can be founcl either by direct computation from the above expressions, or 

by the use of the logarithmic differences. 
'\Vith the assumed values for the position of P, we thcTcforc compute the above co-effi1.:icnts and compare 

the computed and obscrvecl angles, the differences will form the absolute term& of our conditional equations. 
The two normal equations are next established and solved, and the resulting values of dx and dy applied to 
x and y. 

If desirable we may also compute the individual errors of the obser>ations. 
To illt1~trate the method, I select a.n example from my geocletic :mrvey, executed in aud near the District 

of Columbia for military purposes in the winter and spring of 18ti3, where this kind of survey was frequently 
employed as both cheap and expeditions; no special signals were erected. The chief pmpose was to mea­
sure a series of heights by means of measures of zenith distance, the horizontal dietances required thc1·cfore 
only to be approximately known. Should tlrn angles measured at the station I' contain conditions, such as 
result from sum-angles or from closiug the horizon, we sup11ose them adjusted by least squarest before enter­
ing on the present problem. 

Given the following rectangular co-ordinates of six known stations, and the observed angles at tho sta­

tion which is to be determined relatively to tlicm.t 

" Far our in-shore hydrographic suney the three-point problem is almost exdnsivPly use<l, tlm au;r!t-s at the end of ca.ch 
sounding line are measured by a sextant and the plotti1w;., done mcdmnically bv metms of 11 thrce-arnwJ lm1ss protractor or 
tracing paper. ' .., - • 

t Sec on this snhje~·t Coast Survey Report of 18:>-.I, pp. 70'-79*. 
t One of the co-ordinat"s of an outside point, and the appr(}ximately measured angle to tl1at point, I have changed to admit 

of its introduction here, merely for the sake of a more complnte example. 
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m. m. 0 JI 

X1=+1845.0. Y1=+5.534.0. 02= 61 12 JO 
X2= + 148.5.0. Y2= + 2486.7. 03= 97 48 27 
X3= 0.0. Y:1= 0.0. 04=195 55 56 
X4=+4418.2. y4 =+1416 7. 05=205 35 04 
X5= +6163.8. y5= + 398.1. 0 0 =215 53 44 
Xs= +5810.6. 116 = + 12.55.7. 

For an approximate position of P we found from the graphical process, x= +3448 metres, and y= 
+ 2440 metres, and in orcler to illUBtrate the nmnerical process liy logarithmic differences, we will select 
three of the above points, and crimpute dx and dy to obtain a closer value for x and y for our fi11al solution. 
With the points P1 P3 P6 , we compute as follows: 

y1-y=+3094.0-dy. 
Xi-x=-1603.0-dx. 

a 1=117° 23' 1911 +52.5dx+27.1dy. 

y3-y=-2440.0-dy. 

xa-x=-3448.0-dx. 

a 3=215° 17' 07°-2S.2dx+40.0dy. 

ya-y=-1184.3-dy. 
x6-x=+2362.6-dx. 

a 6 =333° 22' 3711 -35.0dx--69.9dy. 
Subtracting a 1 from a 3 and a6, we find, 

0 II 

log's. 

3.49052 -14.0dy. 
3.20493Il + 27 .ldx. 

0.28559u-27.ldx-14.0dy. 

3.38739u + 17.8dy. 
3.53757n+ 12.Gdx. 

9.84982 -12.6dx+ 17:8dy. 

3.07346Il + 36. 7dy. 
3.37 339 - l 8.4dx. 

9.70007 u + I8.4dx+ 36.7 dy. 

o3= 97 53 48-80.7dx+l2.9dy, 
o6 =215 59 18-87.5dx-97.0dy, 

and by comparing with the observed values, 
0=+<"121-S0.7dx+12.9dy, 
0=+ 334-87.5dx-97.0dy, 

hence, dx=+4.1"0, dy=-0.ml, and x+dx=3452.mo, y+dy=+2439.m9. 
If we now compute the differential equations, using for x and y the above improved values, or 34u2 and 

2440, the final solution stands as follows: 

1. 2 4. 

Yn-Y-------··--·····----­
:rn-x---------------------
lg (yu-y) - -· ·· -- -- ·- ·· ·· ·· 

I 3. I 
+ 3094. 0 l-+--4fi_i._7_,

1

-_-2-4-40-_-o-

1

-----

- ](i07.0 -1967.0 -3452.0 
3. 49052o:l + 1. 6693169 + i' 3. 387:IB98 -
3. 2060159 - 3. 21138044 - • 3. r,:is0108 - I 
o. 2845044 - 8. 3755125 - ' 9. 849:ml0 + , 
117° 2ti' 49" 178° 38' 24" 2Ir>0 15' 15" 

-1023.3 
+ 966.2 
3. 0100030-

lg(x.-x) ........... _____ _ 
lgtgan·-·················· 
au- -- -- -- -- -- --------------
lg sin an - - - ... - . . . _ ... _ .. __ 
)g COS Un - - •• - • - ••••••• _ •••• 

lgrn--- -- -· ·· ·· ·· -- --·- ···-

lg ("i~.a·r------··------· 
lg (co;,.au)" .......... ·--· 
sin a,, 

7'n 
cos an ............................... 

7'n 

9. 94814 + 8. 37538 + 9. 761:!3 -
9. 06363 - 9. 99988 - 9. 91201 -
3. 54239 3. 29392 3. 62606 

1. 72018 + 0. 39589 + 1. 44970 - I 
i 

1. 43567 - 2. 02039 - 1. 60038 - : 

+ 52.50 

+27.27 

+ 2.49 

+ 104. Bl 

-28.16 

+ 39.85 

Subtracting a, ............ -· .•...... -- .•.. 61 11 35 

- 60.01 

9748261 

-80.66 S b 
. sina1 

u tractmg-- ··············-·-···--·--r, 

Subtracting - co• a, ...•.••.••••••••..•.•. 
r1 

+ 77.54 + 12.58 

2. 98il0670 + 
o. 0-249360 -
313° 21' 22'' 

9. 86159-
9. 83666 + 
3. 14841 
2.02761-

2.00268+ 

- 106.56 

-100.62 

195 54 33 

-159.06 

-127.89 

5. 6. 

-2041.9 -1184.3 
+ 2711.8 + 2358.6 
3.3Hl0345- :3.01:m11-
3.4332..">77 + 3.3726M3 + 
9.8767768- 9. 7008074-
32:JO 01' J7" 333° 20' 1611 

9.77925- 9.65199-
9.90247 + 9.95111:! + 
3.53079 3.42147 

1. 56289- 1.54495-

1. 686ll + 1.84414 + 
-36.55 -35.(Jl 

-48.54 -69.85 

205 34 28 215 53 <rt 

-89.05 -f!'l.57 

-75.81 -97.12 
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By comparison with the observed augles we obtain the conditfonal equations: 

0=-35- 50.0ldx+ 77.54dy, 

Normal equations: 

O=- l- 80.66dx+ I2.5Sdy, 
O =-83-159.06dx-127.89dy, 
0=-36- 89.0.5dx- 75.Sldy, 
0=-17- 87.57dx- 97.lldy. 

O =+ 19728+ 49906dx+30704dy, 
O =+ 12268+ 30704dx+ 3770i>dy. 
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dx=-0.39, dy=-0.01, and X=+3451.m61, Y=+2439.ru99. 

If the measured angles are of unequal accuracy, weigl1ts are to be introduced before the formation of the 
normal equations. If we introduce the values of dx and dy in the expressions of d"a• and apply the resulting 
corrections to the computed a 11 , we find, by subtracting a 1 from all tlie rest, the final corrected angles, which 
we can compare with the observed angles o2 , o3, o4 •••• , when we obtain the re8i<luals, ( obs'd-comp'd,) 

II 

1'2=+ 16.0, 
1'3=-30.4, 
1'4=+ 20.0, 
V5=+ 0.9, 
V6=-17.9, 

J0.455+Hllll 
hence the appar.::nt probable error of any one angle e = --5-=2~ = ± 17 ."O. The above residuals are 

in part (the smaller) due to the incidental errors of the ohserve<l angles, and in part to inherent errors in the 
adopted co-ordinates of the known points, which produce for short distances apparently large d!ffcrences in 
tlie angles. 

To obtain the uncertainty in the co-ordinates themselves, we form the two sets of weight equations and 
deduce, 

Ex=± 0.mll, and e.,= ± 0.rnl2. 

If all the points fall either in the circumference of a circle or in a straight line, the problem becomes 
indeterminate; but even an approach to this condition will rarely occur, and is less likely to hap11en the 
greater the number of given points above three. 

A convenient direct solution of the three-point problem is here presented under a very concise form: 
We number the given points in the order of their azimuths, as seen from the fourth point P, which is to 

be determined, and distinguish three cases, viz: the middle point, l'z, is on the same side of the line, joining 
P1 and Pa, as is P; or, secondly, P2 is on the opposite side; or, thirdly, Pis inside the triangle 1\, P 2, r~. 
It is only in the second case tliat we need look for an approach to, or for the limitation of, the problem. 

Let P1 P Pz=a} 
P P P 

_ the measured angles ; 
z 3-f-

P1 Pz P:i=r, 
also, PzP1 P =x, 

P Pa P2=y, 

then for the first ca.se, a:+y=-a-/3+r. for the second and third put 360-r for r. and tgHx-y) = 
tg!(;r;+y} 
tg(\1'+450)" 

. . sin x sin y 
For veri1icat10n, P P 2=P1 Pz-.- =P2 Pr-:--{J. 

SID a Sill 
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APPENDIX No. 14. 
REl'OllT ON THE :-.IETHOD OF HEIWCTIOX, AND RESn,T:" OF THE COXJ\'EXTON OF THE El'PINO 

llASE LINE \YlTll THE PHDlAHY TUL\X(;l:LATION IX THE EAf>TEKK STATES. BY CHAHLES A. 
8CHOTT, ASSISTANT l:NITED !>TATES COAST ifflffEY. 

CoAST SllRYF.Y OFFICE, June 1, 1864. 

(1.) General remarks on tht rnct!tod '!f '/'('duct ion. 

The geodetic connexion of the Epping buse with the primary triangulation forms the first strp in the 
computation of the- great tt·iangulation connecting the Epping and Fire Island base lines with ite branch 
read1ing to the Ma~snchusetts base. The applicatinn of the rnetl1oil of least "'JWU"es, without whicl1 the 
reduction could not be sati:Jfactorily accmnplid1ed, necei'sitates, from the complexity of the numerical opera­
tions, that the series of trian;;-les should be' divicled into parts so as to bring each within a limit of practical 
solntinn. 'l'he number of subdivision:o thus practically <lcrn:rnclecl mu"t be very fow, and they shoulcl be 
specially selected to d<"tract as little flS pos:sible from the theoreticnl rigor required by the m<>thod. Thus we 
are obliged to acljust by the method of h·:rnt S(jUares the angles measured at each station separntl'ly, as thdr 
intro:luction in the general griomctric coutlition of the tri:rngnlation would swell tlHi conclitional equations to 
l1nndrcds, and irnl<~ed there may be a question whether the adju,;tment ol' the mea>lurcs at each station i::< not 
the pr~ferable method, rese1Ti11g a further mljustmei:t to the geometrical reqniremente of the triangles. 
Again, the connexion of the Eppin;; base alone with tho primary Fides of tl1e triangulation, wl1ich forms the 
sul\j\>et of this report, is so c0mplete as to rt•quire the establislinient and solution of _thirty-five equations, 
whid1 number would be increased to ;mch an extent, if we were directly to connect one base with the next, 
as to Lceouw perfectly unwi<>ldy. 'fhe connexion of the Epping base with the primary sic1e Ilnmpback­
l\Ionnt DPsert may he regarded as a distinct operation, whid1 receives further intcrc~t from the fact that it 
requires a cornhination of results from meaBures of angles (by repeating theodolite) and frorn meapures of 
directions, (direct obseffations by the tl1irty-inch tlieodolite,) alFo an irnprrwed application of wPights, and, 
in general, It may scrn:, as a ~pecimeu, to illustrate the subsufiuent reduction of the main triangulation of the 
survey in this section of the country. 

(2.) Instruments and methods ef_lwrizontal 1nea.rnres employc1Z in the triangulation near the Epping base. 

'l'hc horizontal angles at the ba"e, and at thrPe Htatious next foll1rn·ing, "·ere rnearnred with a Tepcating 
theot1olite (Coast Survey, No. 43,) by the party in charge of .As~istant C. 0. Boutelle; those at the remainiug 
four stations werP <leterminf'd by measures of direction with the thirty-inch theodfJlite (Coast Survey, No. 1_) 
by the party in chm·ge of Profossor A. D. Bache, Superintendent. The fir~t-named instrument is a ten-iuch 
Gaml1Py, read hy means of verriier"; tl1e Rcconrl iR provided aud rea.'I with rnicroRcopPR. The reduction of 
the angles from ohserved directions l1as been rnfficicntly explained in Coast Survey Iteport of lS.54, pp. 71 * 

o 76*, and for tl1e case when angles were measured by repetition or combination in the same Report, pp. 
76* to 79*. 'l'he determination of the probable error and weight of each reRnlt, however, requires further 
exposition. lt should abo be stated that Peirce'8 criterion has been applied to the reduction of the obser­

vations. 

( 3) Determination ef probable error and wright to eaclt di,-cction ohserrcd with, tlte tltirty-inch tlieorlolitc. 

'l'hc me1ho<l of obtaining the a1'crage probable error and weight of directions measured witl1 the thirty­
inch tlwodolite at any one station h~s been explained and illustratec1 in Coast Survey Report of 18{)4, pp. 
86* to !)O•, and the small modification require<l to render the method applicabk to each direction will appear 
sufficiently plain from the following example for Stat.ion Howard. 

'I'o carry out the determination of probable errors in all the theoretical strictness is far too laborious for 
actual use, and in fact is not required, as a close approximation fully suffices. 

'Ve form first the abstract of remaining differences, referred to the initial direction of each series; this 
abstract is obtained from the abstract of diminished measures by applying the corrections A, B, C, D, etc., 
with their signs changed to the re~pective quantities in the abstract of dimini~hed measures; for another 
initial direction than the first, the proper differences (corrections with reversed sign) are to be applied. Fre­
qtwntly thl' corrections to the as8umed angles are small, less than O."l; in such cases no correction was 
r1'<1uired. In forming the abstract all directions are included, whether belonging to the primary serieM or 
not; the lnmdredths of seconds have been dropped. The last column contains the average difference in 
each series. 
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The ahstract of remaining errors is formed by compari11g eac11 difference of the preceding abstract with 
the mean of its serie~; it enntaiu~. therefore, for each measure the difference from the mean; let this difference 
be J, we then form J 2 and 2'J2 for each direction. Ifs equal the number of "observations of any one direc-

0.4552'J2 . . . . ' . 
tion, the formula "1

2 - · ) gIVes an approx1mat10n to tlic square of the probable error of a dircct10n; to 
s(s-1 

give, however, proper weight to the re;mlts, since the J'd of the more full series are more correct than of 
series with less directions, it is preferable to substitute for s- l the diagonal coefficient of the weight equa 
tions, (omitting the remaining combinations;) this gives for the probable error of the first direction, 

10AJ5~ "
1 ="\ sLxxJ ; 

for the second direction, c1 = /o 4tj~·Jz; 
'\) s ao 

for the third direction, 01 = .J (j~~f :~·J'i' &c.; 

1 
we also have, weight, w=-:-2 -

o l 

The labor of squaring is not great m the present case, otherwise the formula, Coast Survey Report of 
1856, p. 307, might be emplJ}ed. 

Abstract ef remaining errors. 
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2. 1 4 4 I o :i o. 1 I 2. 7 7. 3 1. 4 J
1 2. o 1 o. 1 I o. o I o. 7 1 o. 5 o. 6 I o. 4 L 6 ) 2. 6 i. g I 3. o \ o. 1 o. o 1. o 1 i. o 

0 2 0. 0 I 2 8 7. 8 I 1. G ! 2. f) 0. 4 0 ., I o. 4 I o. 2 I 0. 2 l o. 0 1. 5 I 2. 2 2. 2 4. 8 0. 7 I 0. 5 I 0. 2 I 0. 0 I 0 2 I o. 0 

0.2 oo[ 03 01: 37

1

137 0.9 1 0811.8 3.2[ 0.61 0.4 0.310.1 3.6113.0 0.91 o.s o.4! 0.2 1 o.!110.8 

~1 0.2\_o_s_ 0.2\ 20,~:~1~~~i-~:-~J-~~\~i~,~~~~~~1~1~~ 
!. 0 ! 1. ~ I L () I 1. ~ I 1.811 3. 2 I 1. 6 2. 6 I 2. 6 6. 81 u I 3. 61 o. s I 0. 2 0. 91, o. 8 0. 4 I 0, 2 l. 4 I 2. 0 I ........ -.. 
o. 7 I 0 , I 0 51 0 .. I 1. 9 3. 6 1. 3 I 1. 7 2. 0 I 4. 0 I 0. 3 ' 0 l 0. l 0. 0 0. 3 0.1 o. 61 o. 4 u. 8 CJ. 61. -- -- -. -

~:: 1

1 

~:: ~:: ! ~: : i ~: ~ t ~ ~ \ ~ ~ ! ~: ~ ~: ~ r ~: ~ ~: ~ \ l~: ~ 1 ~: ~ 1 ~: ~ ~: ~ ~: ~ ~: ~ : ~: ~ 1

1 

~: ~ ~: ~ · · - · .. 

2. 2 4. 8 1. 2 ! I. 4 ' I. 6 I 24 .. 64 i ], 6 I 2. 6 2. 2 4. 8 I 0. 9 ll. R I 0. 8 I 0. 6 1. 0 ) 1. 0 2. 7 7. 3 0. 8 u. 6 

]. 0 1' l, 0 l. 8 i 3. 2 I 2. I i I. 7 : 2. 9 o. 7 o. 5 I 2. 8 7, 8 o. 3 o. 1 I. 4 2. 0 o. 3 o. l 0. 6 0. 4 

0.3. 0.1 1.4 I 2.0 · o.41 0.2 f i.s l :i.2 o.6 0.4

1 

1.5. 2.2 o.r o.5 o.3 0.1 1.4 2.0 1.2 1.4 ........... . 

1.7 2.9' l.61 2.6 1.31' 1.71 4.J ! 16.8 ~.:J 5.3 0.9 0.8 2.0 4.0 0.5, 0.2 1.7 2.9 2.0 4.0 ......... .. 

l. 3 I l. 7 I o. 2 I 0. 0 0. 7 0. 5 1. 9 \ 3. 6 ' 0.1 o. 0 I 2. 6 I 6. 8 0. l 0. 0 6. 8 0. 6 3. 0 9. 0 1. 3 I I. 7 ......... - •• 

0.6 0.4 0.7 I 0.5 0.91 o.s 11.1: 1.211.3 1.71 0.5 0.2 0.6 0.4 0.5 0.2 1.8 3.2 0.3 0.1 ......... - .. 

1.1 i.2 i i.s f 3.212.2 4.s 1 1.7 1 2.9 I 2.1 4.4, 1.3 i.7 i.s 3.2 1.0 i.o 2.9 s.4 ............ 5.7 32.s 

0 7 0, 5 I I, 6 i 2. 6 1. 81 3. 2 i 1. 1 I ;· ~ I o. 9 o. 8 I 0. 1 0 0 ' l, 0 1. 0 0. 0 0. 0 1. 0 I 1. 0 - ...... - - .. • 0. 4 0. 2 

~--=-~~:~--·--:1~'....::..~1__::~1~~t-°-:.:..~~~~~~~ ~~ 
0.8 0,6 I 0.'l 0.5 ~I 0.8 I 0.4 i 0.2 I 0.1 I 0.0 2 0 \ 4.0 0,5' 0.2 0.3' 0.1 ............ 1.0 1.0 ........... . 
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Ab8tract ef remaining errors-Continued. 

Pigt-'011. ~lt. nesert. i Burke. J-:a~t 13.a:w. Hump\Jack. 1 .Mith•u. I Cooper. Az. mark. S{'al I. Lt. 

~-~ A fl' fl fl' fl A' i L> i fl' A L>' r~~ -A---;-·-~---~~ A fl' A fl' 

--i-------,-- -- -- ___ 1--,--.-----1-------'--__ , __ -- --- ---·--
0. :i ] 0.1 0. 4 o. 2 o. 3 0. 1 0. 2 i 0. 0 J. 8 I 3. 2 I 1. 2 . I. 4 ! 0. f ().(; u. 2 0. 0 . . I.!! 3. li 

0.1 ! 0. 0 0. 3 i 0. 1 4. 0 lli. 0 l. ~ ! 1. 4 0. 5 ! U. 2 ; :2. 3 0. 7 0 . .J O. B 0. C _ .. _. _.. 1. :l L 7 

2.0 I 4.0 I.3 1.7 a.a I io.!1 o.!l o.o o.o 0.0 u.2 :t8 1-1.-t ______ , ______ i.~· 
I ' 

: ~. ~ j 

--;--:-------- --1--·--
0.2! o.o , 2.9 B.4 n.:~] 0.1 2.8 o.G

1 
o.4 0.1 o.o u.:i 0.1 --·-·· --··· 

0.0 j 0.0 ! 2.1 i 4.4 O.fl O.l:i 
1 

...... 

1 
4.8 2 .. i: G.2 I 1.:l: J.4 2.0 1.fi, 2.G ----- : ............ ' .... . 

--,-1--1-1--;-,--.--,--- -----·-------------
0. i j o. o i ..... _, ..... -I o. fi · (). 4 : o. 1 o. o o. a : o. 1 ~ • • • • • o. 1 o. ,'.) 2. q ~- o : i. t: a. 2 

l.3 I 1.71--·- ...... 1 0.6 0.4 ; 2.6 ii.e 0.4 0.2 1 .•••....•.. 1 O.t3 I O.G O.li 0.4 1.4 2.0 

2. :J ! 5. 3 I 3. 0 Y. 0 0. fi 0. 4 0. 8 0, 6 ' 0. fi 0. 4 0. G 0. 4 0. 8 0. {; 

2. :2 4. e I o. ~' 1 o. 8 3. 1 13 1 i e 3 2 4 2 17 t) I 3. G 1:t o 1 o. 1 o. J 

1.111 
Li!! -----! 1.2 1.4 0.J O.oj J.o: 1.0' 0.5 0.2 on 0.0 0 .. -J' o.~ 

2. ;i Ii.~ I 1. H 1 3. 2 o 11 o 4 
1 

o :1 o i 1 h 1 ~ b o. :! n. ~1 o. i'-
--1-- -- --- --- ---1-- -- -- --- --- --- --- --- -- ----- ------

0.;J ! 0.1 1--·--·l·--·-·:·--·-·:·····-1 1.6; 2.6 0.0 0.0 0.r' 0. l 0.0 ].!I :Lli 

l. l I 1. 2 : - . - . 11 · - - ... ! ...... i. --... i 2. :l ' 5. 3 ' o. 4 0. 2 1. 6 . ~- (; 0. ,; 0. 4 o. t 0. (I 

o.:.; ii o.:i I.;:~·,-;-~-!-~:/~·~·! ~,:: i ~:' ~-~ ~-~ :1 ~' ic.~ ~-~ ~-~ o.;', o ,, . . o.;; o "_ - . 

1

1. () : 2. G I 0. 2 0. 0 2 ~l 
1 

8 4 2 0 4 0 () 8 (1. b J 7 2 !;I • ____ • ___ •• • • • • • • • •• _ _ • • • • • •• _ _ • __ • • ___ •• 

--i--,~! 2.61~ -~ : : : : : : : : :.: ~' -~--~ : : : : 0.2. ·O·~- ::::: ~~ L-~- .'.-.~. :::·· ·::·: 

I 0 ~ I 0. 0 I 0 1 ' 0. 0 I l. 3 i l 7 0 " 0 f I • - • - - • (J .l 0 l ... - . I •• - • • • • • • • • • .. • • •• - • • • • • • - • • • - - - • 

__ ! __ !~12.0 0.2:~1~:~10.2:~~,~~: 2f'.~,~~~~~~ 

I l ___ L_ .. _____ J __ 1 ______ ___1 _______ 
1 

____ :_: ___ ~:~--~~ 1~ 0--~~~-~
0 

1
-

0
. 1,0 

I Pigcou. I ~It. Dc;crt. I Burke. I Ea<t Ba;c. 

-D-,-.r-cc-·t1-.o-n-:1. Sum of /\ . .1. 1 1----j 
Humpl>ack. .l\lltteu. Cooper . Az. mark. Trt'i"('dtt. : Gr. )h'n. 8. I. LI. 

---------------

(11) 

(10) 

(!l) 

(~) 

(7) 

(G) 

(;)) 

(3) 

45. 7 90. I I 121. 6 '1 119 0 
!?5.0 20.7 ~ ::!7.9 4;·7 

l~:~ ::~ :~ ~ .111 :t~ 
1.5 G.2 2'2.1 23.D 

:::::::::::· ·---~--~--- '··---~~2___ 4.9 
l: ,'\ .... ____ _ 

Di11g. eo-ef •. 

96. l 

H.6 

s . - - - ...... - - .. -- .. - - - - -lg 2: a' . ___ .. _______ . 
Jg 0.455 l;f;O ___ •• _ ••• 

s[ ]-----------·--· 
lg$[ ] ------·---·­

( 

lgw=-, --·---· -··· 
21 

130.8 

41.U 

I Pigeon. 

50 
l. 9tl3 
l. 64\1 

22:30 
3. 34tl 

]. 708 

w -----· ------ ··----. 51.] 
lg,,.-----·· ____ ---· I s.2H1 
e,• . .... ------ ·----· 1 0.020 
•1=± ------·------ 0.''140 

2Zl5 

4·1. 5 1

1

1 

2'2-2. 8 

49. 5 

~ft. 
Desert. i I' I Burke. 

i 

46 I 
2.117 ! 
1.. 774 I 

1886 i 
3.275 j 

1.501 1 

31. 8 i 

8.4!lil I 
O.O:l2 I 

0. "1771 

5() I 
2. :wi 
2. OOi 

1

1

1

1

1 

Z-2;:![) 
3.347 

1. 340 

21. 9 
s.6r.!i I 
0. 046 ' 

o. "2Ja I 

96.4 

3:!.] 

4. 2 

14. 0 

21. l 

10. 7 

l.G 

18:J. l 

-rn.:; 

4(i. !l 

:n.3 
18.;;; 

l. 7 

14. 0 ! 
1 ·-----------1 

1:n~ 

41. 2 

4~. :1 

11. 7 

1. 3 

2. 4 

2. 4 

~l. 7 

5. 9 

0. 2 

81. ~) 

50.~ 

2. (i 

~.ti 

0. (j 

40. fj 

4:3. ,) 

H. ,I 

·--···-·····!·········-·· 
o. 5 I 1. o 

7"7. 0 

]:.!. 0 

(), 3 

0.1 

G. 0 

G. l 

0. 0 

44. 'J 

3::!. 7 

3. (/ 

l. 0 
------------

4G. 0 
\ 

:n 3 

W7. 5 

4U. 9 

~J .. ) 

~4. a 

East 
Base. 

Hump-T~n~~---. -I :zi1unt~~ ~I~=~ .. t~ ~1~~1~,1- "'"1! l°<l -
baek_ 1

1

.i: 
1 en. i oopei. tnark. 1. Huck. l\Ienan. . Light. 

! ' I ___ I ___ ---· ______ ,-~----- ---

fj(j 

2.:W-! 
2. ou;; 

:.!772 
3 •. 143 

56 i 46 ;;1 m :11 4fi 27 
2. 21i:1 i 2. 121> l. n 1:1 1. t-102 1. !l!ltl 2. 0:11 1. :JI 1 
l. \!20 i L 71'!-! I. ;-,71 L 4:i8 L n:,:; I. (jt'~I J, f»fi1"l 

:.!77:.l I 1 tl\I;) :.ltll\1 2:iu2 l 2:12 11'-·'I Gi»G 
3. 443 \ 3. 27tl :>. 4;;7 3. :mJ :l. O!l l :J, 2H 2. tll 7 

1. :;23 I l. 4\14 L 8~(j l. !) w ] . 4:1~. L 5,;;; J. 248 1.438 
27.4 

s. ;,n2 
u. u:~7 

o. "ml 

il:l. 3 l 31. 2 
6. 477 I) 8. Min 
o. o:iu o. 0:12 

o. ,, J73 0. "179 

7G. () 
fl. 11.J 
U. OJ;\ 

o. "114 

8:3. I 
fl.01'0 
U.012 

0. "JIU 

27. ~l 
H. ::iO~ 
o. u:r; 

: U. "JUI 
i 

3~.:i 
b. 414 
0. 021i 

o. "JGJ 

17.7 
t'. 751 
u. 1i;-.n 

o. "2:kl 
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The av!'rage value of e1 for t11is station, omitting the secondary directions, Mitten, Trescott Rock, and 
Seal Island Light, i« ::!: O.''lGO. 

The probable error e1 and weight w to each direction, observed with the thirty-inch theodolite, has been 
computed as shown above; the remits arc given with the resulting directions at each station. 

( 4.) Detennirwtion 1!f probable error and wcigl1t to car:li. angle and din:dion from ohsen;at£rms with a 
repeating circle. 

1\T e find by tbP usual proce~s of comparirnn of each obRerved rneasure of an angle, (in om· case of six 
repetitions, l1alf of which rneaeur<'d with telescope direct, and half with tel scope reversed,) with its resulting 
value, the Equare of the prohaLle error of any such single measure. This was done for each angle in tl1e 
abBtract of rPrnlts. The quantity diridcd by two gives the ~quare of the p1·obable error of any such single 
direction, m l}. Tlrn:; at .East .Base we have the following observed angles of six repetitions, each between 
stations Burke and Tunk: 

i 
D. I ,;l 

I 
---------- --~ I 1 _______ 

CJ ,, 
~ 

25 46 40.R I 2.6 25 46 44.5 
41. 2 

I 

2.2 4:l. I 
41. i ]. 7 47.2 
4 l. 5 1. ~l 41.r. 
411. f> 2.9 4:1.6 
4:J. 4 0. () 45.0 
4(1. :; 

I 
:u 45.9 

4:,. \) 2.i'> 41.i'l 
44.4 I. 0 42.E> 
4:!.4 I ]. 0 44.0 

I 

..!'J 
e0=0.84ii-:-r---c=--·=± I."41, and c1

2 =0.094. 
vn(n-1) 

1. l 
0. :i 
~.8 
I. I 
0.2 
I. 6 
2.5 
I. -1 
O. l' 
0.6 

AR each direction occurs iu sPveral combinations of angles, we can find several values of el; the aver­
age value has been taken to repre~cnt this quantity. 'l'weuty setH of observations having been made for 
each angle, we divide the above unmber by 20, and obtuin the square of the probable observing error of a 
re~ulting direction, or 22 • 

We next write down the number of times, m, each direction enters in combination with measured angles, 
e2 

(the twenty measures of each angle being now taken as the unit,) and form - for each direction. 
m 

Thus for station East Base we have : 

I Mt. Desmt. ! Burke. TUilk. i West Base. 

f.,1 0.744 11----0.994 Ii-~: 0.320 
~ 1. 095 1. 7 48 I. OKO 0. 708 

Values of •1' from 14angles-l1 .••• ~:~~---'----~:~~~-J._.~:~~~---i::::~:~~;::: 
' ' I 

t12 ................................................. ~ ~-I 0 997 --1~---ll 
<" • • • • • • • • • • • • • • • ••• • • • • • • • • u: 0583 u: 0499 o: Of>50 

0.0146 0.0125 0.0138 
4 4 4 I 

0.541 
0.0270 

3 

0.0090 

I 
Humpbuck. I 

1. 095 
1.06 
0.650 
0.871 
0.708 

-----

0.954 
0.0477 

5 

0.0095 

Howard. Pigeon. 

1.940 I l. 080 
0.871 0. 744 

·---~:~'. . ..! 1. 748 
0.:187 

I 0.320 ................ ·-·- i 
I 

----·--· 
I 

1.066 I o.8:m I 
0.0533 

I 
0.0428 

3 5 

0.0178 0_0086 

We have next to find tbe combination error resulting from the adjustment of the angles at each station. 
ThiH errnr must he taken the same for each direction, and is found by subtracting the observing ermr from 
the sum of the combination and observing errors; thus we compare the adjusted angles with the observed 
angles, taking care at the same time to take out any constant quantity by which repeating angles are liable 
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to differ constantly by the f'ame small amount; this will give the square of the observing and combination 
errors, or 2

2o+c (for any result of twenty measures;) subtraet:ng 22 we have the com binatiou et·ror for each 
directi1ln, £2c==.s20+~-e2• 

Example of the computation of .-2 ~ for station East Dase: 

1\' e have here fourteen conditional and six: normal equations. Let J equal the resiuual between the 
adjusted and observed angles, or A-0, tl1e sum of the positive values of .:1 is 4.90, and of the negative 

l 211 h 4.90-2.11 /1 I . 1. h 1 va ues, . ; ence, 
14 

=+ 0. 20, t 1e quantity uy whic on t 1e average the angles around East 

Base were measured too small. '.J'.his we subtract from each J before squaring, anu finally deduce 22o+c= 

0.455l'(J-."20)2 

2(14-6) 

-------~---------------------

It 

6= .~o + .4:l + .60 + .71 
- .20 
- .22 
-.:l:J 
- .48 
+ .41 + .!15 
+1. ](} 
+ .62 
+.(I:{ 
- .59 

/I 

6-.20=.5ll 
.:l2 
. 40 
. ;-,1 
. 40 
. 42 
,;;2 
• G1' 
. 21 
, ID 

.fill 
4" 

. 17 

. 79 

(u-.zor~.20 
• UG 
. rn 
.26 
. ](j 
• 11'1 
.27 
.4G 
• t14 
.:iG 
.U2 
.18 
.o:l 

()-> 

~=4.14 

" 0.4:>~>X4.14 
E-u-c= - --1

6
--

=0.1178 

Extracting the root we find •o+c or the probable combination and ob$erving error for each direction, on 
the average, as follows : 

East Base • • • . • • . • • • • • • . . . • • . . • . . . • • . . • • . . • . . • • • . . • . . . • . . . • . . . . . ± 0.34 
West Base. . • • . • . . • . . . . • . . . • . . • • . . • • . . . • . . • . . . • . . . • . . • . . • • . . . . . . 0.28 
Burke. . . . • . . . . . . . . . . . • • . . • . . . • . . • . • . • • . • • . . . . • . . • . • . . • • . . . . . . . • 0.38 

'I'unk .••.................... - · · . • • · · · · • · · · · · · • · · · • • · · · · · · · · · · · · 
Pigeon ••...•••...•...............•.. · • . · · • · · · - · · · · · · · • · · · · · · · · · 

0.51 
0.34 

2 

•
2c being known, we form, lastly, =-+•2c=•i1, or the sq_ume of the final combination and obeerving error 

1n 

for any resulting direction, a quantity which we use at once to deduce the re1ativP weights to each direction, 
and which compares directly with the similar quantity derived from the more direct oboerva.tions with the 
thirty-inch theoclulite. 

Station EMt Base. 

Mt .. Desert. I Burke. 

0. 1178 
0.058;{ 
0.0595 

0. 0741 

0. 1127 

0. 1178 
0.049U 
0.0679 

0.0804 

o. 112s 

Tunk. 

0. 1178 
0.05[,(J 
0. 06:!8 

0.0766 

o.u27 

W. Base. 

0. 1178 
0.0270 
0.0908 

0.0998 

o. "31 

I i 
i Humpbaek. f 

I I 

0.1178 
0. 0477 
0.0701 

0.0796 

o. 112s 

Howard. 

0. 1178 
o. o;,;1:1 
0.0045 

0.0823 

0. 1128 

Pigeon. 

0. 1171'1 
0.0-1<!8 
0.11750 

0.0836 

0. 1129 

( 5.) Resulti:'Tlg lwrzzontal angles from tlie ohsercatiorts at each. station, witli tllf·ir probable errors. 

The figure, the angles of which have to be adjust.ed, is a nonagon; (see, for"'instance, Coast Survey 
Report for 1862, sketch A, Section I.) 'l'he angles at the first five stations, viz: East Base, West Base, 
Burke, Tunk, and Pigeon, which may be called interior with reference to the large quadrilateral formed by 
Humpback, Desert, Howard, and Coope1·, were measured with a repe<tting circle; the angl-0s of the four sta­
tions la.st named by the great theotlolite giving directions. The consecut.ive numbers attached to the liltations 
will be used hereafter whenever desirable for the !lake of brevity. The value of e1 is added to each direction. 
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(J.) EAST BASE, (EPPING,) 1859. (6.) HUMPBACK, 1858. 

Rr1Jeating Tlteodol;te, Ko. 43. Great Theodolilr!, JYo. 1. 
··-·----- ------------------------

7 Desert .•.•••••.••.•..•.. 
:~ Uurke ..•••.••.•..••.••. 
4 Tunk ....•..••.. --- . ----
2' 'VcRt Rase---------·---· 
6 i Humpback ...•.••....•.. 
8 Howard ..••.•..•.. -----· 
[) i J>igeon .• - - - - - - - -- • - - - -- -

c f 

o on oo. oo 
J:I :l4 42. 411 
;{[) 21 2;,_ 46 
6:", I I ,;:-,.:Jo 
H~ 52 fiG. :u 

2;i;, 22 :\2. 4G 
3:!!! 07 59. 80 

(2.) WEST BASE, (EPPING,) 1859. 

Repeating Tl1rndolite, 1\~o. 43. 

East Base ........ - ..•... 
5 1'1g-eon .. ---· .... -· ·-----
:! Harke __ •...• _ ....•.•••. 
4 Tunk ..........•.. -----· 
G , Humpback ...... -------· 

c J 

O Oil 00. 00 
64 ;,r, 118. :m 
1'!9 0:1 I l. ;;, 

l:lk 04 5i. Ot\ 
;.!17 :JG :1:0. OG 

(3.) Bl'HKE, 18G9. 

Rcpeutiug Tl1codo1itc, Ko. 43. 

() I I , I 

6 ',Humpback····--····---· 
2 \ West Bas" . - - . -.. - - .. - _. 

~ ~II ~I~. l~~I I 
3'> aO ""·Id 
62 .j.j :lfi. ill I 
;:-.10:11.48 i ! ~~~~r1~~~~l: : ~ : : : : ~ : : : : =: : ~ 

8 Howard------ •.....•... r, Pig-•·on. ___ .... ___ . - • _. - .
1 7 Des~rt ......• - .. - - - • - - - . 1 

4 Tunk ....•.. ·----·-----·! 
I 

-~----~~~-~~· 

1 Of> :to J(j, 64 

Jifi ''" Gl. :111 I 2:m o9 i:i. 84 
:J] f, ~i f>:!. uu 

(4.) TC:KK, 18~9. 

(j 

2 
J 
:; 
5 
7 

Rtpeating Tl1eodolite, 1\o. 43. 

I 
H~1mphack ..••.•. --- -- •. 1

1 

\\ est Base _ .. _ _ _ _ ... _ .. . 
East Base .............. . 

l!~~.~7Il-_-_-_-_-_-_ : : : : : : : : : : : : ! 
Desert . _ ••• - .. ___ ..• _ . _ . ; 
tfaumle'" . • . • • • . • .. - •... ! 

I 

C I 

0 OU 00. 00 
67 44 r,c. n:1 
B:J 4!1 :Jo. 54 I 

l le :io OH. :kl 
144 27 :W I() . 
201 11 04: 4;, ! 
~75 f,tj ti:L 08 [ 

(5.) PIGEON, tl:OG9. 

Repeating Theodolite, Ko. 43. 

I 

7 Desert .• - .•. - - - - - - . - - - - -
1 

i Saunders ....•. ----------: 
~ i Tuuk ••. -- - --·--- -··--·, 
:I: Burke .......... --------: 
~ i H

7
u,mph11ck ---- ---- -----·! 

2, 1\est Base-···-----· .... , 
1 ·East Be.se .•..•.. ---· ~--l 
tl Howard.·····----·------' 

I 
I C I 

0 00 00. 00 i 
4;:; 00 42. 99 i 
7449U2.H6[ 
90 12 :Jt. 14 I 

9'2 09 19. ;,11 i 
104 mi 40. GI 

1

. 
rn:i 57 :i7. 17 
176 41 31. 69 ' 

I 

±0.27 
0.2H 
0.27 
o. ;31 
0.:!1'l 
0.:18 
(I.~£) 

±n. rn 
U.211 
u.~5 

U.:l:J 
U.24 

±0.:J'-l 
ll. :l(i 
o.:i:1 
U.:l:J 
0. :l:{ 
(I. :14 
u. :14 
u.:J4 

±0.48 
0.48 
0.41; 
0.4G 
0.46 
0.47 
0.51 

// 

±0.27 i 
0.29 
o. 27 
0.2;, 
0.2(; 
0.1!6 
0. 27 
O. l!f> 

c J 

9 Cooper .......•..... __ ... (I (J(I 00. (1(1(1 

Azimuth mark···---· .... :m :!7 411. :.?:lo 
8 Hownr<l.------ ....... ---· :m 4fi 41i. :ll'lG 
] Eaet Buse ..••. _ ....•.... 5g 4:1 10.401 
2 \\'est Base --------·----· ()!) :!8 48. Ofjl 
5 Pig-1'.on ... --- ------ ....... 1"4 00 G7.0UH 
:i Burke------ ti5 14 ~f>.2MI) 
4 Tnnk ....••. ::~::::::::: JO<! ~~ I I. 4~11'< 
7 De.'l>rt _____________ ,. ____ 114 :i:i 511.1'77 

H ag-geJ ...... _ ........ _ .•. i:,4 2H 2tl,f>4fi 
f-:.aun<lers -·----· -------· lfii> 12 47, l It' 
Harris ------ -------.. --- . ltiU 3G 2\J.9t'ti 

(7.) DESERT, 1856. 

Great Tlu:odolitc, No. I. 

6 
4 
:; 
!J 
] 
,., 
5 

I~le au Haut .......•.... ! 

~~i~~d-= ~ ~ = ~ ~= ~ ~ = ~: = = ==: \ 
Saimderg ___ . __ - - - - - - - - . I 
Azirr111tli mark_ ...... ___ . I 
Humvback ....... ----··I 
Tullk _____ ---------- ----! 
Burke ........ -----· ----1 
Cooper. - - - - - - - - - - - - - .. - - - i 
fi.~~-!:£~~:: :: : : : : : :: : :: : i 
Pigeon .....•. ----·--·-·! 

c I JI I 
0 00 00.0Ull 

3;1 :Ill <!I. :l:l:! 
71) ,,4 ;,1. lJ:ll I 
!J:l 41-1 5>l. :lFl2 

122 49 2;). J:J() 
JU 211 00.1'1:!, 
J 5:1 HJ 24. b78 i 
171 II\) 4\J. 7:l(i i 

17;", 20 :M. 4:;0 I 
1 m :m 21 ;_ (;:34 1 

JH!J 47 4f;. G21 I' 

201 41; 4lJ. 121 

(8.) IWWAR , 1859. 

Gr!'at Thcotloli e, Ko. 1. 

5 Pigeon .•................ 
7 D••sert --·· ---· ·----· .... 
3 . Burke .. - - ...• - - •.. _. __ . 
J · fa1st Base ...••.. ---·----
6 · Humpback -- ---- ---- -- .. 
9 ! Cooper __ ... - . __ .• - - - .:. - - .. -

- Az;i111nth mark __________ _ 
i Grauel Menan ..•••... ---· 

0 I 

o no no. ooo ' 
1 ]!} 25. 944 

2'2 ()-.l :H. 12G 
3:i :m 40. 141 
51 o~ 41. 5or, 

108 01 27. !llJ6 
J2:l f>l l !l. 227 
189 28 4::i.843 

(9.) COOPER, 1859. 

Great T!teodolite, Yo. 1. 

I ~hamcook ..• - • -· - --- --- . I 
Grnnd Mcnau ..•.....•... 

8 Howard----·- .......... ' 
7 l>esert . _ ..... _ .•.... ___ . 
:\ Burke ................. .. 
6 Hnmpback ....... ··--·-·! 

O I Ii 

0 00 00.000 
54 40 14.493 

108 56 09.385 
1"7 47 00.71l9 
160 11 40.754 
192 12 4:\. 014 
2il4 l:l OH. 804 ! Azimuth mark_ . - - •...... 

1 ·-'--------

II 

±0. lf>O 
o. rn:i 
II. !:.!ti 
0. J:lf, 
0 151 
0. 1:-?:; 
o. 14<! 
11.14:! 
o.ono 
0. 1:1-.J 
0.1:11 
U.16\J 

±0.141 
0. 108 
0. 121 
o. 103 
0. OHl'l 
ii. 078 
0. 107 
0.141' 
0.115 
0. 1:1-.J 
o. 1:12 
0.110 

±0.140 
o. 177 
O.:trn 
(I. JHl 
n.1n 
0. IJ4 
0. llO 
0. ]()1 

±0.117 
o. 2:kl 
o.1:m 
0. 11"8 
0. 149 
0.259 
0.127 
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fo.) Effect upon tlte horizontal angles ef a differettce ef keel /,,·tween tlte stations occupied and obsen:ed vpon. 

The effoct of a clifference of level, Ji., on the clirC'ction, a. of a station in latitnde </' eqnals, (see Lieut. Col. 
James' Eugli~h Orclnance Survey, p. 231; abo Lieut. Cul. Evere8l's Meridian Arc of lnclia, p. clxvii,) 

_/h--~11 sin 2a cos2 'f, where r represents tho eart11's equatorial radius, and e the eccentricity. 
2r sm I 

'l'o examine the greatest effect of the divergpnce of the i1lumb-lines at the two stations upon any direc­
tion in our figure, we may tctke 9=4;50, and a=4.'io aho. 

Eleration ef stations above the sea lael. 

I 
En st Base _ .... ___ .. . . • • . . • • . . . . . . . . . . . . 255 feet. •••.•••••..•.....• _ .••.••.. ' Bv ]pvel. 

~ \\"pst Ha,e....... •.. •. . . . . . . . . . . . . . . . . . . :t:JU foet ..•...••.•............•.. -··' B~- l<•vel. 
3 Burke .. - •.. ----·· ..............•....... 4'..!:> foet ....................••...•.. ' Ai>prnxinl!ltely. 
4 Tunk ···-·· ··--·· .•.••............••••. 115U feet ••••......•.....••.....•.. Approximately. 
5 Pigeon....... .. .. .. . . .. . . .. . . . . . . . .. .. . :31:> f~•·t. ....................... __ .. H,- level. 
6 Hurnplmek .... ___ ........ ___ ........... 14t'lll f<·et ............... _ .. _ ....... Ajiprnximately. 
7 l)es~rt. ___________ ------------ -----· ____ JS~1U ft!et ________ --·· --·· ---------· .Apprnxiumtely. 
8 Howm·d ................................ 2liHf~•'L ........................... BYli·n·L 
9 i Cuuper .•.• - .•.. - . - . . . . . • . . . . . .. .. . . . . . . iJU !~€t. ....................... __ •• Aiipr<>ximatcly . 

.Accordiugly the direction from East Base to Desert 1·equires a corrcctiou of +o.un2; the direction from 
East Base to Humpback, a correction of -0.1102; and the direction of Howm·d to Desert, a correction of 
+0.11015. The corrections will, therefore, not exceed 0.''02, which quantity, when cornpm·ed with the proba­
ble error of ob~ervation, appears sufficiently small to be neglected in the subsequent reduction of the angles. 

(7 .) Spherical excess o,f triangles. 

The computation of' the spherical excess, essential to the establishment of the angle equations, as well 
as to the proper assignment of weights, as will be shown hereafter, was made by the usual formula, 

ab sin C 
"= 2r2 sin 11'' 

where a and b represent the triangle sides, including the angle 0, and ·T1' = ---~2A·
2

---L, for an azimuth of 45°. 
l+e- C08 2 

The factor, !_-:1-_\.~-~o~ 1~L1 ·, is taken from the table with the argument L, the latitude of the central poiut 
2£ llln 

of the surface. The second term of' the more complete expresi;ion, 

_ nb sin C [ 1 ? 2 :i)] 
e-2 2 • l'' I+;»-4~2(a +b +l· ' r ~Ill Z. I 

fa so small that it can be neglecteJ; in the largest triangle in the quadrilateral, Humpback. Desert, Cooper, 
and Howard, it amounts to 0.110001. 

The computed spherical excesses have been cheeke1l hy adding those of different triangles forming the 
same surface. 

(8.) Residuals in the s1lm eftlw angles ef eacli triangle and their discussion. 

The nonagon around Epping Base includes forty-six triangles; the spherical exce~s and error, in the 
closing of each triangle and its square, is contained in t11e following table. The triangle is denoted by the 
respective numbers of the three stations, (as stated in art. 5 :) the column headed e contains the s1>herical 
excess, and the column headed S-(180+e) the error of closing; the last column contains the square of this 
error. The triangles are arranged in the order of the magnitude of their areas: 
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------

Triangle. e. S-180-r. Square. 

1: 

Triangle .. 

II II 

6.8.7 8.799 - 2.274 G. 1711 

I 
4.6.5 

9.8.7 7.113 - l. 4tl:3 2. 140'1 4. 7.3 
6.9.7 7. ()(l(J + 0. :31'0 0. 1444 5.4.2 
5.8.6 5. :li-01 - U.972 0.9418 I."·:; 
6. 8, 9 ''· :n4 + 1.191 l. 4185 2.4.fi 
8. 9. 3 4.ti78 + 0.501 0. 2;,10 4.7.6 
!J. 6.3 4. ]!;8 + 0. (172 0. 01!52 6.5.2 
I. i. 6 3. ()[)";! - 0. 424 O.Ji98 I. 5. :l 
5.7.G 3. (ill5 - 1. 3f11'1 1. H442 3. 4. 6 
3.8.G 3. r,:i:.i - 0.61tl 0.8819 3. 9. 7 
l. I'. 7 :l. 44;1 - 1. 716 2. !1447 2. I. 5 
:l. 8. 7 :l.0113 - ll. 741' 0. 5i>ll5 2.3.6 
3. 7. ti 2.248 - U.907 0.822ti 1. 7. 3 
J. t'. 5 :t.141 - u. 140 O.Ul96 l. 4. :1 
:l. t!.5 l, IJ:tl + U.415 0. 1722 l. (), \! 
4.7.5 1. 871 + 0. f>:!:! 0. :!7:!5 3. f>. 4 
1. 8. 6 l. Gti4 - u. J:l4 0. 0180 2.5.3 
]. 7. 4 l. 5!.lb - u. 47\! 0. 2228 2. :i. 4 
1. 5. 6 1. 5iG - 0. rnirl o. 4ti7:! 1. :!. ;J 
1. f>. 7 l. 4rl!I - I. ()32 2. t)(i:l4 2. 1. 4 
1. fi. 4 l. ;32:3 + 1. Hi4 1. ;;;,49 5. t". 7 
5. ~t 7 1. 21<4 - I. 219 1. 4e6o 5. 3. (i 
4. r .. J 1. 21(; i - 2.l):!(j 6.rl!IW 
1. :1. 6 l. 057 - u. 7t:le 0.6:209 

JI 

Mean error in a triangle, 

Probable error in a triangle, 
Probable error in an angle, 
Prnbable error in a direction, 

/54.4878 
~ -:rn --- = ± 1.088 

±0.733 
±0.423 
±0.299 

f, 

I ____ ,_ 
II 

0.962 
0.892 
0.856 
0.81:! 
0. 1'U4 
U.772 
0.7:?5 
0.592 
0.585 
0. 58~~ 
U,f,33 
U.fi02 
0. :l87 
0. :119 
u. :117 
o. 305 
0.2!.ltl 
(1.2t:l:l 
o. 238 
o.2o:i 
0. lt!7 
0.07:1 

S-180-r. Square. 

// 

- 0.76:l O.fi822 
- O.tH4 0.6626 
- l. 72() 2.imn 

+ o.:io:i 0.0918 

+ 0.15:1 U. U:.!3·1 
- I. 117 1. 24i7 
- 0.8U7 0. 6f>l2 

+ 0.858 0. 7362 

+ 1. o-J:l l. 0465 

+ 1. 216 l. 4780 
- O.l7:l 0.02!19 
- 1. :i:i:i l. 7itill 

+ I. 271 1. 61;'>4 
- 0.929 0.8G:m 

+ 0,2:'!3 0.0801 
- 2.&55 6. f,:!tlO 

+ l.29ol 1.66!)3 
- 0. 4ti3 (1. 2144 

+ 0.262 0. 06tl6 
+ o. 727 0.5~Mf> 

- o. (lf}(i o. oo:n 
+ o. 76tl 0.58\ltl 

Sum= 54. 4i'l7tl 

Tliese quantities include the errors of observation as well as that arising from the formation of triangles. 
If we divide the above residuals into two groups, one with positive, the other with negative signs, we 

find the sums for the two groups.................................................... =+l:!.402 
in eighteen cases, and. . . • . . . . . . . . . . . . • . • . . • . • . • . . . . . . . . . . . • . . • . . . . . . . . . . . . . . • . . . • • =-28.925 

in twenty-eight case~; the difference, . . . • . . • . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . . lti.523 
divided by 46, gfres 0."359; hence, the angles contained iu the nonagon are measured, upon the average, too 
small by 0.11120, which is no doubt due to the use of the repeating theodolite, as a similar examination for 
angles by the great theodolite proved that there was no bias for this latter instrument. 

If we form three groups, arranging the triangles according to their size, we find-

Number. I Error of triangle. Sum of squares. 

---1--:-;-:--1---5-p-os_i_ti_ve-,-JO-n_e_g-at-iv_e_. ___ , ____ 1_6_. -98 __ _ 

15 to 30 4 positive, 11 negative. 19. 61 
30 to 46 I 9 positive, 7 negative. 17. 90 

From which table it appears that the error in the sum of the angles in the triangles may be taken as inde­
pendent of the size of the triangle; for the smaller triangles the excess and defect in the sum of the angles 
appears more balanced. 
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(9.) Fina7 determination efprobable errors (and wejg!Jts) to eacli direction. 

'l'he combination of the angles to triangles introduces a new kiud of error which must be taken into 
account; its general effect is to equalize the weights. 'l'his triangle error may be supposed to be principally 
due to lateral refraction; minor causes may be recognized in the imperfect centering of the theoilolite over the 
same vertical observed upnn from the other two stations, and in want of parallelism in the verticals at two 
stations of unequal elevation, and perhaps in other circumstances. If we separate the observing error, pre­
vio!-1-sl y deduced from the error obtained in art. ( 8), we obtain the triangle error. For this purpose the 

probable observing errors of the 276 directions, forming the geometrical figure under consideration, were 
tabulated, and the avemge a.mount was found to be, 

Frnm art. (8) we have, 

hence, 

01=± 0.244. 
"1+c.=±0.299; 

eA= v'o.2992---0-.2-4_4_2 =±0.''173. 

The observing error, therefore, slightly exceeds the triangle error, and shows that the latter cannot be neg­
lected in the true valuation of the respective weights. 

The final value of the probable error of any direction in the nonagon we ohtaiu, therefore, by combining 
the obHerving and triangle error, the latter being constant. We then have, 

12 = .../ ;:\ + ~i~, whern e2 .6 = ± 0.0299, 

by which formula the p1.-obable errors have been computed. The weight is found by P = ~­
' 

(10.) Relatii:e value of results from tlte tkirty-incli and the tea-indi repeating theodolites. 

The relative value of the results by these two instmments is only collateral to the present operations of 
the treatment of the triangulation. From the value;1 of <1, in art. (5), the probable ob8crving error of a 
resulting direction is, on the average, with the great theodolitE>, = ±: 0.11 142, and with the repeating theodo­
lite,=±: 0.'1321; the relative weights of the measures by the two instruments, as they have been employed 
near the Epping Base, are, therefor, on the average as 5: 1 respectively. 

The ratio of the relative weights actually introduced in the conditional equations is, !10weve1·, less on the 
average, owing to the equalizing effect of the additional triangle error; the proportion of the greatest to the 
east weight there equals 7: 1. 

(11.) Formation ef tlte conditional equations of tl~e rwnagon around the Epping Base. 

For a sketch of this part of the primary triangulation, Sketch A, Section I, Coast Survey Report of 
18G2, may be consulted; the stations will be known by their numbers, as given in art. (5). As the forma­
tion of the conditional equations and subsequent processes of the method of least squares is fully explained 
in Coae.t Survey Report for 1854, pp. 79* to 86•, a few remELrks will 1:1uffice here. 

The number of angle equations between p, occupied points, a.nd l, full (observed forward and backward) 
lines, is l-p+ 1=21, and the number of side equations between p, points, (occupied or not,) and l, lines, (full 
or half full, i.e., observed in both or in one dh-ection only,) is l-2p+3=14. 'rhe figure therefore demands 
thirty-five conditional equations. 

The side equations may be formed with the plane or the spherical angl&<, as the ratios of the sides 
remain equally true, but the use of the spherical angles was found more direct and simple, and for this reason 
was preferred, (see on this point Bessel's Gradmessung in Ostpreussen, 1838, p. 140.) The conditional equa­
tiolli! were at first established commencing with the primary quadrilateral and working towards the base, but 
the second method was found preferable, viz., commencing with the ba.se and proceeding outward. In the 
solution of the conditional equations special regard was had to the derived normal equations, in which the 

17 cs 
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diagonal coefficient should be as large as possible, and the side coefficient as small as possible; the worst 
conditioned triangles (sum of deviations of each angle from 60° a maximum) and quadrilater~ls may be 
selected; in the latter angles of nearly 90° W€re avoided, and that station was always selected as pole which 
either fell within the triangle, (central system,) or which presented the most obtuse angles if outside. Ten­
place logarithms (Vega's Thesaurus Logarithmorum Completns, Lipsiae, 1794,) were used in establishing the 
side equations, and the logaiithmic difference is there given in units of the fifth place of decimals, (and not 
the seventh, as heretofore practiced,) which was found more convenient; for angles greater than 35°, and 
less than 145°, the logarithmic difference for 10", as given in the Thesaurus, may be used as correct to the 
last place; all logarithmic differenceR for 1", for small angles, or for angles near 180°, have been specially 
computed as follows: Let =small correction (say 111 ) to angle a·, then lg sin ( a+x)=lg sin a+M sin l"x cotg a 
where lg(M sin 1")=4.3233591 781 
and for units of the fifth place of decimals, 9.3233592 

Conditional equations. 

Angle equations: 

II. 

III. 

IV. 

VI. 

VII. 

IX. 

XI. 

XII. 

XIV. 

XVI. 

XVIII. 

XIX. 

XXL 

XXIII. 

xxv. 

XXVI. 

XX VIII. 

XXX. 

XXXII. 

XXXIII. 

xx.xv. 

o=+o.283+m-(~)+m-n)+m-m 

o =-0.698 +m-m+ (i )-O )+ m-< ~) 

o=-o.so1+m-m+(~l-m+(~)-(~) 

o=+i.292+m-m+(~l-m-rm-m 

o=+o.16s+m-m+ m-m+m-m 

o=-o.1ss+m-m+m-(~)+m-n) 

o=-2.555+(~)-(~)+m-(t)+m-c~) 

o=-i.126+m-m+(~)-m+m-<t) 

o=-o.929+m-m+m-m+W-(f) 

o=+o.153+m-m+(g)-W+m-(~> 

o=-o.901+m-m+m-m+m-<~) 

o=-i.111+m-w+m-m+(f>-<¥> 

o=+i.2n+m-m+<~l-m+m-u> 

o=-i.a5s+m-m+<~)-<~)+m-m 

0=+ 0.303+(~)-(~)+(~ )-(~)+(~)-(l) 

o=-o.1s4+U)-m+<~)-m+(~)-<r) 

o=-l.716+m-m+ol-m+m-n> 

0=-0.056 +(~)-(!)+(~ )-(¥)+(~)-(~) 

o=+ i.216+m-m+m-m+m-u> 

o=+o.sso=+m-m+m-(O+<¥)-U) 

o=-u6s+c~>-m+m-(o+m-u) 
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Side equations: 

I. o =+2.11801 +o.40132m-o.37895(i)+o.61094n)-l.5385om+o.s1 :-io2m-2.01601n) 
+2.20305( ~)-0.02237( i) + 0.927 56(~) 

v. 0=-6.12588+ 0.80064(3) + 539998(~)+10.4 7161(~ )-1l.22604(t)-6.20062(~)+0.75443(~) 
-0.16782(g)-0.30212(~)+0.46994(~) 

VIII. 0=+ o.08483+0.257000)-0.54841(5)+0.29141(g)+0.75H3W-1.95748W+ 1.20305(~) 
+o.401s2cv+o.16676(f>-o.568os(i) 

X. 0=-1.34263+0.18284(~)-0.65278(~)+0.46994(~ )+o.so064W-1.56540(~)+ o.76476(~) 

+o.43254(!)-o.6o454m+ o.112ooc~ > 

XIII. 0=-0.68771+0.31512(! )-1.07988(~) +0.76476(~) + 0.43254( 1)-0.73688W+0.30434(1) 
+o.43596(t)-o.65063m+o.21467Ct) 

xv. o=-1.5s33s+o.13o62U)-o.srn16(!)+0.os614(~)+ o.3216sm-i.5so13(~)+ i.20305(~) 

+ o.40132m-o.s3606(i )+ o.43474(1 l 

XVII. O=+ 0.22432+0.65422in-1.985080)+1.33086(y )+ 0.97432(D-1.65748(~ )+ 0.6S316(i) 
+ 0.21525rn)-0.25436(~ )+ 0.03911(~) 

XX. 0=-l.83218+2.20947q )-2.62575(~ )+0.41628(~ )+ 0.37484(l)-O.Sl586(~ )+ 0.44102U) 
+ o.03911m-o.91152(n+ o.8111sn) 

XXII. 0=-0.44146+ 0.67443(~)-0.73156(~ )+0.05713(r )+ 0.18656<n-L51742(~ )+ 1.33086(¥) 
+ o.97 432m-] .61457( ~ J+ o.64025(g) 

xx1v. o=+ 0.92910+ o.44102m- i.02ossc! )+ o.579sGrn)+o.66575(~)-i.10358(~ l+ i.o3783rn) 
+ o.35990(~)-o.4t562G )+ o.o5572(g J 

XXVII. 0=-1.36912+ 0.66575(~ )-1.00027(~ )+ 0.33452n )+ 0.49153m-o.824930 )+ 0.33340(~) 
+ 0.14829(D-0.72815(A )+ 0.57986(~) 

XXIX. 0=+0.51527 +0.35890m-o.57388(~ )+0.21498(~ )+0.17014(g)+ 8.94070(~ )-9.110840) 
+ 5.94358(¥")-6.07800(~ )+ 0.13442(~) 

XXXI. o =-1.75954+ 0.33673(~ )-5.337l9rn) + 5.00046( ~) + 2.88157t ¥ )+ 3.29785(~) + 0.41628( ~) 
+ o.37484m-o.39237(~ .l+ 0.01153(~ 1 

XXXIV. 0=+ 0.82217 + 4.83153q )-5.00046q )+0.16893( ~ )+ 0.01479m-o.57145(~ )+ 0.55666(~) 
+ 0.38566(~ )+2.49591(~ )-2.88157(¥) 

In the equations of correlatives four places of decimals have been retained. 
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( 12.) Equations ef correla 

The fifty-eight equations of correlatives, and 

Equations ef 

-----1-r-1·--1 · 1 I i I 'I I i ·1 i I . i,..: i I . I,..: I ·I I 
- = E.t. v. \ I I • I I . '. ,..: ! s ' . ,..: I s ;;.: > I ~ i ;), I ~ I ~ I ~ I I. 
l' I . ' . . ...... . . I ..... ..... ' I • x ·~ I ·~ ·~ .... '-' ' .,.... I '-' '-' I x I ,...:.11--1 >•1--1......., ~ '°""""11--1,....,1.-""1,..... - ,... .... lr-'I~ ~1~1~ r•lt""'il I ---:-=-: ~ ;-=-:~:-==---1-=-~:~1~1~1~ ~1-~-+2-1~~1~1-~:~:~1~--

0.l:!H qi -1: .. --1-- !- --·: -·-1--- ,. __ / ... :-··· ...... ; ... I .... ' ... I··· 1 ... :---
1 
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THE UNITED STATES COAST SURVEY. 

twcs and normal Prptations. 

thirty-five normal equations, are as follows: 

correlatives. 
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Nurmal equation8-Co~tinued. 
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136 REPORT OF THE SUPERlNTENDENT OF 

'l'he solution of the normal equations was effected by application of the method of indirect elimination, 
(Coast Survey Report of 1855, Appendix No. 40,) and was broken off after securing the perfect adjustment 
of the hundredth8 of seconds in the angles, and nearly the last unit in the seventh place of logarithms of 
length of sides. The computation of the forty-six triangles showed that the remaining difference in the sum 
of the angles was, upon the average, a little less than 0. 11 003, and in maximo it amounted to 0. 11 007, which 
was thought to be a sufficiently close adjustmm1t, considering that the measured angles, with the repeating 
theodolite, are ouly given to the nearest, 0.1101 in the abstract, and are liable to an average probable error of 
± 0.11 45; the angles measured with the great theodolite have an average probable error of ± 0.1120, (as 
found from the probable error of the directions in preceding abstract of angles, art. 5.) 'l'he logarithms of 
the distances show a corre8ponding degree of differences from the mean, amounting, upon the average, to foss 
t,han a unit in the seventh place of decimal8, and in maximo to two units in that place, the uncertainty in the 
measme of the base being nearly -ssluoo of its length; the logarithm of the base is uncertain by eight units 
in the seventh place of decimals. It might be remarked in this place that-

Of 15 sides we have 4 independent values for each. 
Of 8 sides we have 3 independent values for each. 
Of 3 sides we have 2 inilependent values for each. 
Of 3 sides we have 1 independent value for each. 

Table ef correlatives re .. ulting frorn th.e solution rj' the normal equations. 

_f_{ __ :-~----~-~--:-_:-~-:_--:---.~-:-::-::: : : : I ~ H~ II ~~(ii ::: ::: : ~ ~ Jffi 
ii~:::::::::::::::::::::::::::::::::::: 1

1 

+ i2. 900 .''/ v--- · · --· · · -- ---- ---- · -· · · --- -- ---- --- -
1 

_ o. 485 

+ H~i ~~~~:~~~~~-;·;~~~~~~~~~~~-;~~~~~:~~~~~~~~~~ ~ :~:~~~ 
~~,/-: ;; .V/~/:_\:_\~~:J : rn1 ·,.1\ ~i:~~":":~::::~::::~~-:~::::·:·:::~::~~~~~:::: ::::'. i ~~:~ti 
~i~ri::::_·:.·::_ ..... _._._._ ::: : :: : : ::::::::::I .t 1 ~: ~~~ . . ~i~ii::: :::: :::::::: :: : ::::: ::: : : : : :: : 1 + ~n~~ 
XXV . _ .. _. __ .. __ . __ ......... _ - .... - -_. + 3. 5G5 XXIX .. -............... - .. - -.... _ . . . .. . - O. 0271 
XXVI ____ -----· ------ ---- .... -··· .. ·--· + 4. lfii'l XXXI .... -··-·· ........................ , -2<l.!l4:> 
XXYIII ............ _____ ----· -- ---- ... . + 3. 911:{ ' XXXIV ·---·· -··- .. ____ ---- ........... I - 35.5:17 
xxx - ...... -··· ·-···· --· ... ---- ---- .... + 1. 732 I 

(13.) Resulting corrections to the o&served directions. 

Substituting the above in the weighted equations of correlatives, we obtain the following corrections to 
the observed directions: 

II i II I // I II I II I fl I fl I II I // 
m=- 0.260 m=- o.21s < p = + o.492\m=+ o.348 m=- 0.053' < P=- o.o5s m=- o.2rn m=+ o. mim=+ o.364 
m -0.34:l(D -0.641 (a) + 0.410m -0.553<n +J.121 1 (s) -o.mm -0.552'(1) -1.0441m -0.823 m + I.244(D -0.339 W + o.209'W -0.59'1IOJ +0.120 m -o.289i(tl + o.o69lm -0.099)(~1 +o.4t7 
<V -0.661m +o.729(3) -0.515(p +M36W -0.681,m -0.1051W +ll.257(V +l.136jW -U.232 m +o.062(V +o.'3360) - o.124( 4 ) +o.2so)m -0.395JCp -0.424,{Y) -O.J361W -0.204. 
rn + 0.20'2\ m - 0.569W + 0.063!(b) - U.351[ (s) + 0.590i(p + 0.615!m - 0.073'1 m -o.363, cp - 0.005: Im +0.163(~) +0.400\(1) -0.010

1! I (~) + 1.07{ji l\V -0.2061 ' 
--~~~~-~~~~--~~~~ ·-~'--~~~~~~~~--'-~~~~-

If we form the squares of these correcti<ms, and divide their sum by 58, we find the average square, and 
by extracting the root we obtain the average correction to a direction, as demanded by the geometrical condi­

tions of the figure, 
/ 15.0199 " a· . V 58' = ± 0.509 for a 1rect1on, and 

±0.720 for an angle; 

values much greater than those i·esulting from the errors in the measures at any one station, or from their 
combinations to form triangles, (compare with e1 and e1+6 of art. 9.) The error, therefore, arising from a 
want of p€rfect intersection of the lines of sight at any one station is the greatest; it may be called "inter­
section error." This consideration shows that we have even now too much diversity in our assigned weights 
in the equations of correlatives. 
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( 14.) Complete adjustment qf tlie nonagon and final tlirect 1:ons. 

For the subsequent computation of the triangle sides and the introduction anJ discu~~ion of the aRtro­
nomical azimutb:o, it if' desirable to lmve tl1c adjuBtmeut of the whole figure perfect, the trianglcf' to 0."001, 
arnl the logarithmic distauceB to the eighth place of decimals; an acl<litionaJ diffcn•uthl or seconc1 order alljmt­
ment by least squares of the remaining small discrepancie~, neglectiug weights, was the1·efore addell to the 
preceding general adjustment. For thiR :purpose the figure was divided into three parts, and each adjusted 
separately, without reacting on the preceding. 'l'hc first part compxised the ba8e pentag<m, which form~ a 
separate system, the angles of which were measured by repetition; it involved nine conditional ec1n,ttions 
Ldween the second-order discrepancies, (or six angle ancl thn~e sirle er1uations ;) tlie secom1 part cmm<•ct;.1 the 
penta~on with the side Humpback-Desert hy means of fourteen equations, (eight angle and six side ec1ua­
tions;) the third part joins the la6t point$, Howard and Coo1rnr, to the pxececling figure by means of twelve 
equation~, (seven angle and five sitlc equations.) As this secondary process involves no new feature, the 
resulting ~mall additional cnrn•ctions to each direction, resulting from it, are at once pre~ented in the table 
below; these should be added to tlie corrections given in the preceding article: 

n = - o.r111a (~ =-0,{l(IE) (i = - o.oor. 
('i 0. (J(l(I (\ +11.11][ c; - ('.01:1 
n + 0.0114 (" ' - u.110;, c~ - 0.01.-. 
(i -0 1104 ('' 

" 
+ 11.1107 c; + o.OlG 

u -ll.1111~ (j + U. OJO (' 6 + U.110~) 

(" ' 
-U.llfll (~ + (J,(10] c: + 0. OHi 

( ~ -11.11113 u - (I, 011() (! - 11.002 
( ~ + o.uo~ <': + u.1111;; (~ -11,(1{1;-, 
(\ (l,ll(l(I l; -ll.(l(l(j (~ - (1,1102 
(' + 0. 002 0 -0.1111:1 (1 - 0.1112 ;) 

CJ fl. 000 (' - H.UtlJ (? + II. 010 
' (' + 0.001 c~ + (1.lllJ7 ( ~ + 0.007 ,J 

(l +o.11u:; (t + 11.IJU:l (; + 11. Oo:l 

(~ -· (I, 0112 (-'. + u.1111;, 0 + (I, 1107 
h 

u + 0, lHI] (~ - O.U07 (~ - ll.1112 

u - 0,(101 Cl + 0.1113 ( ~ + II. 010 
(), -(1,(l()J (j + o. 010 (~ - 0,002 

n + ll. (1(14 (j - n.Oll6 (9 + O. lJOti 
(" ll. llUO (i - II. 010 

6 
- O.llll2 - li.U07 (t (~ 

The following table contains the adjusted directions at each ~tation: 

1. EAST BASE. i 2. 

7 
3 
4 
2 
(j 

6 
5 

9 
Az. m. 

8 
1 
2 
5 
:1 
4 
7 

,_ 
I I 0 I I 

u 01) 00.000 !' 1 I 
13 :H 41. 844 5 I 
30 21 :.J(i, 495 :l I 

~I 6•· 11 54.824 
92 52 r.r.. 15:1 

235 22 m. 878 
:i:w m 58. 9-l'l 

6. HUMPBACK. 

0 I 

0 00 00.000 
:m :17 40. 403 
:m 45 46. !l'JO 
59 4:! 10. 5:16 
69 :!8 48. 1:l5 
84 09 56.676 
8f) 14 25. l9f> 

]()',) 22 11. 591 
114 3:l 51. ()56 

18 cs 

I 

Vv'E8T BA~E. :1. Bl:RKE. 4. n;NK. 

0 ( i 0 ' 0 { 

(l IJ(J 00.000 6' 0 no 00.000 6 0 O(l oo.nno 
64 rlG OU. 2;,1 2i 35 r)o 5H. 1 r)9 2 67 44 ;-,r,.GH4 
8~) 0:1 11. 328 9 i 62 44 :17.879 1 8:~ 4H :111. tll o 

138 114 r,n. nr)8 I I 7[> Ill :l:U189 3 118 ~Ill 07. fi(I;, 
217 :ro :l1'l. (ii I ~! 105 :w rn. 74~1 5 144 27 :W.:H4 

11'6 !;8 [i(J, !10:1 7 201 II 04.226 
7 I 23G O!I 1:1. :ivs 
4 315 37 G3. :ll6 

7. DESEHT. 8. UO\VARD. 

6 
4 
3 
9 
1 
8 
5 

Az. rn. 

0 I ,, 
0 00 00.000 
8 59 24. H:l2 

26 4!J 4D. 11'5 
:11 !Ill :l4. :'.46 
32 ll> 2G.420 
r,a 21 47. 2-J~ 
57 2ti 41!. :358 

3:38 20 25. J 21 

5 
7 
3 
1 
6 
9 

Az.m. 

0 i 

0 00 00.000 8 
1 19 25. s:12 1 

2'2 02 :l:l. lf>1' 3 
:13 30 40. ;:14;, 6 
f>l o:l .12. 7:l7 ', Az. m. 

108 01 2.-<, Oli" 
l 2:l 51 HJ. :!'JO 

5. l'lUEON. 

0 ( If 

7 o on 00.000 
4 74 4:! (12. ;,:14 
3 90 12 3H. (il7 
{j !);! 11!1 rn. 41>7 
2 ]04 ,~,(j 4:1. 0!12 
1 J2:l 57 :rt. -47:! 
8 176 41 :l'2.2:Jti 

9. COOPER. 

c 
o oo on. 1100 

48 :-,o 52. 114:; 
fil ff> :!J. H48 
r<:I Hi :l:t 042 

]8;, I ti f>9. 577 
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(15.) Triangle 8idc computations. 

The arrangrmt>nt of tlic triangle side computations is the us1rnl one followed in the Coast Survey. I 
11ave, however, intro<lucecl a new and less complex notation than Gerling's for the distances: thus, to expn~ss 

tl1c llistance from station 1 to station 2, I write, 1 .. 2. On tbe first line we liavc tl1c given side, the left-liand 

(as SPC'n from tlic opposite angle) station being giYen fir:;t. The first column contains tlie number of the 
triangle; the 8econd colnmn the rnune, and tlic tliird the respective number of each station, that oppoRitc the 
b:isc being given :first; the fourth column contains the ohsPrved angles-that is, the results found fro"m the 
adjustment of the measures at Pach station, given in art. 5; tlie fifth column contains the correction due to the 
co11dition~ of the gPomc·trical figure, and d('rivl'd from mts. 13 and 14; the sixth column shows the corrPcted 
l'lpherieal angles; the seventh the l'pl1erical excess, and th<' ejghth tlle plane angles; the last column contains 
tl1e logaritlnus of angles and sidPs. By Lq.;c11r1re's thenrPm, ahcr declncti11g one· third of the spherical excess 

of tlw triangle from each spherical angle, A, B, 0, the triangle can Le treated as a plane one for the compu.­

tation of the lengths of the side~, a b, which is readily done by the formulre-

the mPasured or derived basr., c, heing known. The fifth and sixth lines contain the logarithms of the dis­
tance~. It will be f'ecn that the whole process is carried out systematically. 

The value l1err given for the measured length of the Eppi11g lhs1• is not final, but may receive a small 
chang1e due to additional experiments of comparisons; its unit io the length of the metre of t.he committee 0f 

weights and rneaenreR of Paris, 1799. 
'l'I1e angles beillg made ont and adjusted to thournndths of seconds, the corresponding nnml1er of deci­

mals io be retai11ed in the logarithm~ of the t1iHtances is eight; these di;;tances were, however, originally made 

out to ten places by means of V ej:\a' B Thesaurus. 

Computation ef trianf?le sides. 
--1-~·--------~- ·---------

N: '/ Stations. , No. , Ob<erved angles. 

1 

Corr. 

--------·--------·--·1------
i 

1 I 
l\[t'a:-inred Ep1iiniz- Bai;e ••••••••••• ··--- •••••. L ... .. : .................. : ........... . 

1 i 
! 

llurkP. _ ... _ ....... ___ .•.. ·--·. _ .... __ ..•. __ 1 

\\'~·i-t )lR'-\' •••.••••..•••••.•••••••••..••••••. ' 

1-:aii.t lilu~i_• .•••••.••.•• --·······--------

Tnnk .....•••••.•.•••..••••.••..••......•.. · 

'\'t:t<tBtti:ie .••..•••••••••..••••••.••.•••.•••. 
East 13asl' . _____ . ____ . _ - . - __ - - . - - . - .... __ ... 

T unk .•....••.•...••...•.•.....•...•.•..... 

:J 'Vest Hmm·---·-··-~·-··········--··--······\ 2 
l~urku ..... _ ---- .. ---- ...••..••••... _ ....... 1 3 

3 

C I /1 

:m rn 3.J.J-1.>0 

e!l U:J 11. ?;Ml 

51 ~J7 L~. YlMJ 

J6. 04 :l4. OIO 

138 04 ~·· 080 
2<l 50 29. 840 

50 4:; 11. 8;)() 

49 01 45. 330 

80 l:l 02. 640 

34 40 37. 840 

m t6 43. ooo 
119 32 38. 400 

+ .'i1~0 
- .422 

+ .o~o 

+ ,906 

-.12') 

-1.511 

-.o:m 
+ .300 

+ .203 

- ,94;:; 

+l.501 

+ .283 

SECONlhl OF-

, I 
81~1terkal , Spheriral ; Planr, ang:lrR , 

anglt;':-;. ' excc::s~. ! and di!'ltaucc8. 

2 .. 1 

3;3.'~.1~0 
11.328 

12. 9RO 

3 .. 1 

3 .. 2 

2 .. 1 

34. 916 

56. H58 

28.321) 

4 .• 1 

4 .. 2 

2 .. 3 

11. 811 

45. 630 

02. 843 

4 .. 3 

4 .. 2 

1..3 

36.89ri 

44. 651 

38. 773 

4 .. 3 

4 .. 1 

, __ 1·,'----, 
87~~942 ! 

I .'o' -,ll I ,, 11 I , 35. 831 

! .... ~~~- ./ ...... ;~:-~~ .. ! 
1:::::::::1:::::::::::::1 
j :~~ I :::~ I 
I . 068 28. 261 I 

I :~ :!t:~I 
I . 095 02. 141 

1 •••••••••• ---······-·-·· 
I 

1·········- ··············: 
1-·-······· ··-·····-·····: 

'

I .1061 36. 789 I 
1 . 100 11. :11;; I 
: .107 38. 666 ' 
I 

i~ ::: ~:::~:I~~~~~~~~~~~:~~ 1

• 

I.ognrithms. 

::I-_ 7 9 

3. 940:114:3 4 

0. 1981Jf<8fi j) 

9. H~•~¥.J406 ~i 

n. &1.i~1i;~ 4 

4. l:J"34:JG 4 

4. 032fi707 8 

3. !1403143 4 

o. 5.'i7fi48~ 3 

9. 8'2481.56 3 

9. 63~J3fiao B 

4. 3::!27788 0 

4. 1:373'282 4 

4. 03'26707 8 

0.1110186 3 

9. 877!17;)!) 3 

9. !19~G:l!'H 4 

4. 02166:?.1 3 

4. 1:173282 4 

4.1383436 4 

0. 24492i5 7 

9. 6383!111 2 

!). 9'J9:>010 0 

4.Cm6623 3 

4. 3:!2'i'l88 1) 
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Computation ef triangle sidcs-~ntimwd. 
-- ---------- -__ i __ _ 
I Xo. I Ob<crveu angle,. ; 

:::n·o.'.1;1i::-: OF-

Ko. 

6 

7 

s 

9 

lO 

11 

12 

13 

14 

Srntion::i. 

I __ I . 
I I 

Pi~e<>n - .•.•....• _ .••••...••.••..••..•...•• 
1 

5 I 

, I 
,, • ._,~t l3a~e-. _. _ ... _ .. __ .. __ . __ .. _. _ .. _ ..... i 
Ea~t ll.tt~e . _ ....... ___ .... _ ... _. ___ . 

Pigc~on ...•...... --·---- ...•.•...•.. ---­
Burke ............................•..•.... 

Ea.st Il.al:le .•.•••.•...•..••..••••.••...••••.. 

Pigeou .. ----- .. ---- --- . ------. 

Tunk ·----------···----···-··· 

Pigeon ...••.....••.......•••.. --------- ... 

nurkP, ...••. _ ------- _ ------- --- - -------· __ _ 

Wc:stllu.tie ...... ---·--·-··-··········-····· 

Pigf"()11 .•••. ------·--····---------·-----·-­

'l'unk. ----------·------ .•................. 

"\\"est Base •.•.••.•..•••....•••...•...•...•. 

Pigeon ..•••....••..••...•••.•..••...••.... 

Tunk ..•••....... ···--····-·--------------

4 

2 

Burke .. --- ....... - ......•...........••..... , 3 

Humphack ..•...•..••...•..•....•. ··------ .1 

:;:t1::c·.-::_·_-_-_-_-_-_._._-_ -_-_-_-_ ·_ ~ ~ ~ ~~ ~ ~ ~ ~ ~ ~ ~ ~ ~ -_·_I 

I 
IIumpbnek ..•••••....•...•..•....•..••...• ) 

::~~~~"-·_·_·_·_·_·_·_·_·_·_·_·_·_·_·.·-:::::: :: : : ::: :::: :1 
I 
i 

6 

2 

6 

3 

Humpback .••.•••..••••••••.•••••...••••••. ! G 
Ea.Nt. Rase._ .•••••. ___ ------ .••• __ •••••••••. j l 

Tunk .••••.•••••.••••..••••.•.•.•.••••••••. 1 4 

=~7~~~ ::::::::.-.-.·.·.·:.-::::::::::::::::::! 6 

Pigeon ..................... ·-·····-···········-I 5 

I 

19 (I() 56. !)(;() 

9tJ 03 JJ, 500 

33 4·1 :;~.mo 

101 48 H•.Fl:)) 

H :2G 4:!.liUO 

49 0'1 14. 311) 

GO :n .Jt:l.fi'.20 

70 l:J :J5. tiliU 

14 44 0-~. 470 

J ii I {r/ ;'"1;). flit) 

2-1 08 0:1. 450 

:·m 07 37. 1:i1) 

7ti 4:2 a2. o:~o 
73 09 48. 7t!O 

15 23 3:'1.~0 

2J .'i-7 20-. 7~() 

138 3H OJ. mo 

9 [>5 37. fi;)O 

27 41 01. 010 

142 Zl 21. H40 

2:i :n U.879 

79 1~ l:i. !)l{} 

75 10 31.480 

42 39 01. 097 

53 31 :Jo. 8;)0 

83 49 30. 540 

24 ~fi 4fi. (}g8 

121 H 56. 510 

31 48 17. 6i0 

Cor-r. 

-1. l~O 

~- .!l.11 

+ -40:2 i 

- .114 

-1.00:) 

+ .:32'2 

+ ."2'1 

+ ·''"" i Lill'.~ 1 

....! 1.()(lt) 

... I. ~Ul 

+.~mo 

-1.07:1 

--+ .tlm 
....:. I. 0·2_) 

+. 723 

-.mt 
+ .320 

- .551 

-.:l!lO 

+ .4<X) 

+ .GIJJ 

- .04::? 

-1. 19'2 

+ .U7U 

- .358 
+ .721 

+.= 

!-31Jlwri('al 
aui;lt:t'. 

2 .. 1 

O~l. 2.Jl 

53 !)tr.! 

ld. l:-113 

4:.!. ~I:.!'.! i 

~L .1 
,,_ :J 

4. .1 

:i4. ~1 :rn 

2l. ;)i:J i 

CJ_ 

!> •. 4 

3_ .:2 

o:~. 41 n 
."">cl. j~;J 

O~. Oi7 

S- .3 

4. 

39.5.W 

3:l. 6'20 

47. 707 

;)_ .2 

5. _4 

4 .. :i 

36. Of.3 

21. Fll!!l 

O:?. 413 

,')_ .3 

;). .4 

l .2 

37. ;,~~ 

Ol. 330 

21. ~~9 
(i •") 

G. 

l. .3 

H. 6~)u 

14. :JIO 

3'2. 08~J 

6 .. 3 

6 .. 1 

l. .4 

Ol.05;, 

29. 658 

30. GlO 

6 .. 4 

6 .. 1 

l. .5 

4H. '.!40 
57. 2:JI 

18. OO:J 

6 .. 5 

6 . • 1 

~11hvl'i<·al Plnn'' an;:rl•,.. 
'an1l d1:-t:u1('t·:-. 

. ] ~ .-:.' 

. ]it( 

. Iii 

.197 

. l\17 

• 1 ~lt< 

5'3. fl.)!1 

18. !~ l: 

4:2. 7~-1 

. 4-!JI) ~'- l!i7 

. 09!) O:J. ~77 i 
• llJO 

. 0\l~I 

. 2Uti 

. 2~.J 

~H.1}·1:1 I 

01. [)';t' 

3~!. :.?64 

~-!. :~~·1 

47. -11::! 

02. '.lll 

:37. 4!~-4 

oi. 2•.:n 

14. :«r; 
1:3. 9.)7 

:H. i:Ri 

00. Gl4 

. J2;.i 45. ~};) 

. 52;) !">Ii. 700 

.526 17.47V 

139 

l .. (li;:!:arithml'i. 

G. ~lq-;-;-lfll ~f O 

4.:3t<fl:.2..J..i 7 

4. 4~4t~-1t/~l ~ 

0 ~.-1:1:.!C.J~ ij 

9. pqo-;1.-;1; 7 

!_1. f"4."'i:2:3r"/ 1 

·:L ;·~.-q:l~-t,1 (j 

-1. 23;8~.tili J 

4. :1:!'2-:-7~:-< () 

O. l~L:2<":r;- :1 
~I. :~-t II~!;;·,() l 

·1. :J:-<--1:~:..!-1.") 7 

4 . ..J:l71itl{)l ti-

4.!U:2'ti'i0'1 ~ 

o . .-);~.1;,~11:~ tJ 

9. 7!J7ii:H 7 7 

fl. GI L>S.·>·i 7 

4. 4~4::-~lti:I J 

4. ~t."2'."·~ ';-t; 1 

O. 2:~~:t"'1\H :2 

ti. H8.8'2U~•:.? 5 

!J. ~l8097~j 2 

.J.. 4~4~:iG~l 1 

4. 4liljOUl ~ 

4. 0:2lti6:2:J ;3 

0. :Jitlil'..27:3 :1 

!.!. 04 l ],)/~· 5 

~I. t-'}~1!170.) :,! 

-t. :!a~1:1-tili i 

4. '11 it>t:itll M 

3. ~140'.ll-J:l 4 

0. 7ti:H7tl0 7 

9. tit17tl(i!•G 0 

~. 7t<.)J;3'.HJ l 

4. ;riOblilJIJ 2 

,1. 1t-:!l:~;,.~~4 2 

4. l:l8:M:«; 4 

H.'.iti;)tif-:77 !I 

'9. !~~t:!:Jl-'i~I 7 

~- 9~:1:!!·~() 0 

-1. '1!Hi41!1:l ~' 

4. 4~!l;l;.~14 :J 

4. :~:!:."77~~ 0 

(J. Jt)~J0777 1 

~- ~l'0:131 j'tj 6 

9. ~}974i'-:..l9 2 

4. :3:J7174 I 7 

4. 4~!~3'.:?!14 :i 

4. 3B4:\"4:J G 

0. 3€01713 2 

9. 91!1~10 Q 

9. 7218:13.3 4 

4. ~7:l4G9 0 

4. 48!.Kt.t'J4 2 



 

140 

I 
~o. I 

~i 
I 
1 

17 

lt' 

19 

20 

21 

23 

24 

REPORT OF TUE SUPERINTENDENT OF 

Computa~on if triangle sides-Continued. 

Stations. No. I OlJ"ervcd augle•.1 ---·-[ --~~~~~~~·~~-~=---------1 Logarithms. 
I I Corr : 8p11Pri<'all 1 8ph(•ri('al PlnD(' angh·~ 
j · j i-mglt~~. t'xt·1·~~- awl tli!'ltntH't~~. ----~-~~·~ r~~~~--

:: :~ ~ : I :::: ~ ~: I llumpha<'k ·-···-···········--·········-···· 1 

'''pio;t J1at1C •••••••••••••••.••••••••• _ •••••••• 

l~urkc ......•.•........................•.... 

llutnpbnck ...•..••..•..... ___ . _ .•......... 

''T•-·11t ]lase .......•.....•...•.......•...•.••. 

'1'unk ..•.. ····--------- ---------·········· 

Unmphack .......•.....•....•....•..... 
\\rt•i;t J{af;e ••••••••••••••••• - •••••••••. , ••••. 

I>igcon •••••••..•••••••••.•••••.•••••.•••••. ' 

ITumpbnck .••..•..••.•••.•••••...••..••••.. 

J~nrkP ....................•...•.•••••.••.... 

Tunk ....................................... . 

Ilnmpback - ..... _ ........•.. ___ ... __ .. -----

l"ig-Pou .............. .._ ...••••..•••.. 

Burke --- .......... ---- ...................... . 

Hnrnpbnck ••••••••••••••••.••••••••••.. 

Pigl'Oll ·····---------· ··-·····--··.· --···--·-
'l'unk. ........................................ . 

Mt. I>c8ert .................................. . 

Dur~t~ ------ ------ --·· ------------- ----··-··I 
East Da~ ........................................... i 

I 
~:·n~~~~~---·_·.- .·.· _·_·_·_-_._. ~ ~ ~~~~ ~ ~ ~~~~: ~ ~:::: ~~. l 
Eai-itBsl:)e ........................................ . 

Mt. Desert .•.•.... ··························1 
Ea~t llasc .............. ----········-·······--J 
Plgcon ..••••••••••••• -···-·· ••..•••••• ·····1 

Mt. Desert ..•••...••.........•.......•.•..•. / 
liun11>1Jack ....................................... -

Eu~tllai:30 ............................................ ! 
I 

2 

3 

6 

5 

5 

7 

6 

]5 3."l :17. 22'J 

1~ 3:~ ::'ti 310 

3ii 5U 5.3. 630 

3-J 43 23. 44"1 

'78 3l 40. ~•80 

G7 44 5ti. 530 

14 31 or. 048 

15<::? ·11 29, 760 

l:..! 47 ;!1. UO 

17 07 4G.~18 

44 ~2 01. mn 
ll8 :JO 08. 380 

1 04 2~. 181 

1 !"16 41. :wo 
176 58 51, 30J 

18 12 14. 3!l9 

17 20 16. 640 

144 27 29. 160 

5 20 36. 898 

lliO 58 42. 3fJJ 

13 34 42. 400 

23 17 Ol. 756 

117 21 33. 910 

39 21 25. 460 

25 10 2-2. 487 

30 52 00. 200 

123 57 37. 170 

32 16 26. 482 

54 50 40. 476 

[J~ 52 !>6. 310 

-+ . 5;)'J 5G. 1;;u I . 167 I 55. 9!'2 I 

:: I : : . 
+ .009 

+ .674 
- .836 

- .:ios 
- .3()!1 

-1 1. 513 

+ .178 

- .:l~fi 

- .8~5 

+ .138 

- .50U 

- .397 

+ .316 

+ .293 

+ .154 

+ .337 
-1.051 

- .:Ja7 

- .268 

- .2!l4 

+1. 034 

+. 451 

+ .878 

+ .;})J 

-- • Ofi2 

+ .&13 

- .157 

23.4.36 .21J8 I 23.188 

~-~~ 1 .... :.~~~-1 ______ ~~:;;~-
fi_.2 

2 .. 5 

OE. 140 

;2!.). 361 

6 .. 5 

6 .• 2 

3 . .4 

46. 396 

OG. fi84 

07. 505 

6 .. 4 

6 .• a 

~ti. 319 

10. e.;1 

50. Y03 

6 .• a 
6 .. 5 

G.-4 

14. 715 

lG. P:l3 

29. 314 

6 • .4 

fl •. 5 

3 .. 1 

37. 23J 

41. 309 

41. 843 

7 .. 1 

7 .. 3 

LI 
Ol.4eB 

33. 616 

26. 4D4 

7 .. 1 

7 . .4 

1..5 
22.938 

01. 078 
37. 473 

7 .. 5 

7 .. 1 

f.i •• 1 

26.~20 

41.119 

56.153 

7 .. 1 

7 .. 6 

.242 OK4U8 

• :142 i ~J. 118 

I .'241 I 22.384 

!::::::::::\:::::::::::::. 
-. --.- ~~l; · -1· -.. --~~.- ~~~ .. 

. 19::i OG. 489 

. 19G I 07. 310 

1---

. 024 ! 

. ····-~~~--1- .... -~-;~~;-
1: :::: ::::::::: 

. 321°1 14. 394 

.320 16.613 

.321 I ..... ~~--~~~--

.129 

.12~ 

• lZCJ 

• 532 
.533 

.533 

' 

37. 106 

41. 180 

41. 714 

00. 9:56 

33. 083 

25. 961 

• 496 22. 442 

.496 00. 582 

. 497 36. 976 

::::::::::\.::::::::::::: 
1.231 

1. 231 

2.'l.1B9 

39. 888 

1- 230 54. 92:) 

:::::::::: ::::::::::::::\ 

4. o:E!fiin7 s 

0. 5703Gl4 8 

8. ~~3l!i71 3 

~. 767t>.177 7 

4. 4~HM1~J3 9 

4. 37U86UO 2 

4. 1373~82 4 

o. 2671403 0 

9. 99£i05G 3 

9. Y6ti:i~ll4 ~ 

4. 3971741 7 

4. ll70E60U 3 

4. 4248!169 1 

o. 600E 1:10 7 

9. 661606!} 3 

9. 341)120\J 6 

4. 6P7:l46!l 1 

4. 3708(i00 4 

4. 0216(12:l 3 

o. 53086\m 2 

9. 844 6449 :l 

9. ~'438!101 5 

4. 3U71741 8 

4. 4-D64W4 0 

4. 2388470 1 

1. 726!13(J!l 8 

E. 53064U8 () 

8. 721 ~16S:J 1 

4. 4964 l!l:J 9 

4. GilT.l469 0 

4. 4176601 s 
0. 505257:.! 9 

n. 4742-267 i 

9. 7fi41l9!14 4 

4. :J!i7174l >; 

4. 6873469 1 

4. 138:!4:16 4 

1. 022B8G7 7 

9. 51'.31235 9-

9. :J706485 1 

4. (i7 .i:~540 () 

4. 5318789 2 

4. 3~2771?8 () 

o. 40:~)928 3 

9.8484828 7 

9. S<f.!1942 3 

4. 6743540 0 

4. 5il80653 5 

4. 384:124::> 6 

0. 3712522 5 

9. 7101.549 4 
9. 9187771 B 

4. 4657317 5 

4. 6743540 0 

4. 4E93294 3 

0. 2724882 2 

9. 912.'i.163 6 
9. 99!l450"J 9 

4. 6743.540 0 

4.761~ 3 



 

No. 

26 

2i 

THE UNITED STATES COAST SURYEY. 

Computation ef triangle sides-Continued. 

Stations. 

I 
l\It. Dest>rt. _ .. -----. ·----- ...• __ .••. ---- .... \ 

Tuuk .•.....••..... ·-················-····-\ 
llUI'kt ..................................... -I 

t 
J\{L llesert ..•.. --·-- ... ____ . _____ . ___ ..•... 

l\nrk(• __ ...••..•.•.•....... --······--·---- .. 
J>igcon - .................................. -- . 

ii 

l 
:::,;):~:~:- ~ ~ ~ ~::: ~: ~: ~: ~ ~::: ~ ~ ~ ~: ~: ~ ~:: ~ ~:: ! 
llurkc ..................................... j 

lrlt. Desert .................................. . I 

3 

7 

Obt:icrvell ungks. 
' 

Corr. SplH•!ical i ~ph-edC'a\ Pbrn1' anµl1>t' 
auJ,:;k:3. i t:Xl·e~!'i. aucl tlt~taur•1·i-. 

------- ----- _____ , -----

1 i 50 24. 8.)f1 

8~ 40 5\). 070 I 

79 21"! 3l}.l50 

30 :VJ 5S•. :li-';1 

.:i!~ JO ~:? :HO 

go i~ 38. 1.io 

26 4!l 49. tl8·1 ! 

29 1!) :?::i. :zr; 1 

i;;:i :JO 46. lGO 

- .G03 

+ .G;Jl 

+ .7!i>' 

+ . 7et! 

- .04.i 

+ .47t: 

- • :1~·~:.f 

-t- . Fti4 

+ .44~ 

2-i. 2.}3 

~(). i:-.21 

3~i. me: 
7 .. ~~ 

7 .. 4 

3 .. 5 

60. 14:~ 

3~. cw 
7 .. :J 

2G. 4GJ 

4(). 6(·~ 

7 :1 

7 .. t! 

4 .. ;I 

.42)-1 

.4~8 

. 4~8 

23. :J;)t) 

:56. 4:.!·I 

3~~- G::!O 

38. 1S8 

. ~.J.~J 48. 430 

• 7.J(,t ~;J. ';'J 1 

28 I rpunk .•......•..•...•....••...••..•......•. 

4~ 27 ~4. 24~{ 

50 4:J 3.). ~\JO 

74 49 O'~. $GO 

+ .183 

- .3i8 

24. 4'.?C 

3.J.. BJ~ 

l},2. ,JJ:3 

. ()~4 

,():23 

34. ~,,..,, 

01. ~HO 

30 

31 

Pig~ou ..•.....•..••............••.•.•.•.••. 

:::pc~~~-::::::::~~::~~~::::~~:::~::~~:~~· j 
Pigeon ..................................... ! 

i 

Howard .................................... . 
Bnrko .•••.• , ••••.•••.....••.•..•.. __ . 

East Dase ............................ . 

Howard·····-·-···--·····--·-··--------· 
Pigeon ...................................... ' 

East D.aae ................................. ---

7 

7 

5 

8 
3 

8 

5 

HDwe.rd ........................................ 8 

EB8t Httse .•••.•. ---- ....• -·---. .••.•. ... • .. 1 

Humpback................................. 6 

Howard .................................... 

1

1 

Mt. Dettcrt .................................. . 

East Base .................................. ! 
8 
7 

8 ;)9 ~4. 72fi 

12 11 :JD. 37\l 

15tl 48 5.J. 530 

fJ7 i'!G 4F. 96\l 

~ll :;3 a:J. 77r< 

92 on 18. 500 

11 28 00. 01,'J 

:JO l!} 4.3. 160 

13'3 12 O'J. 940 

3:J 30 40. 141 

!j:J 43 54. 520 

~3 45 27. 340 

17 33 01. 3li.I 

142 2D 36. 150 

19 57 24. 016 

32 11 1-l. 197 

23 11 Hl. !l90 

124 37 27. 5-10 

- .a;;1 

...,- . 206 

-j- 'fJt1{j 

+ .Z-.?J 

+ .389 
+l.00'2 

- .03:! 

+1. 171 
-1.:-,00 

+ .0'211 

+ .2D+ 

+ .23:J 
- .297 

-i-1.008 

- .424 

- .470 

+ .31G 

+ .81~ 
+ .582 

7. 

7 .. 4 

IL.4 

2L 932 

4l). 063 

7 .. 4 

7 .. 6 

6 .. 5 

10. 35tl 

5.1. 7eo 

Hl.4Gi 

3 .. 1 

O'i. 186 

4~l. CifiO 

O'J. 966 
8 .. 1 

8 .. :l 

5 .. 1 

~.J.ffi:i 

3~l. 1308 

5.J. 517 

............ :11 

1. 20~ 4~. l~Jf; 

.. ~: ~~! ........ ~~: ~~~ I 
.......... , .............. \ 

i ........... \ 
• 271 

• 27L 

. 270 

OG. 9l;J 

4:1. 38:1 
O~. (l~G 

I 
! 

, ...................... ! 
.......... , ............. 1 

I 

40. 34.i : 
. 7li ..... ;:).· ~;~--1 

~'j. 04:~ 

R .. l 

8 .. 5 

1 .. 6 

m.:l92 

35. 726 

23, 546 

8 .. Ci 

e .. 1 

7 .. 1 

14. 51:1 
20 .. :<0S 

28. 12" 
8 .. 1 

8 .. 7 

: ~~: \ ..... ~·-~~ .. I 
' .. -. --.... ; . -... -..... ~ -. : 

. ;05 

• 5.)4 

• 5;)5 

01. ~:r; 

3J. 17:2 

Z-2. P~ll 

L 148 l:J. :JG~ 

1. Hi )9.f>fiO 

l. l47 26. 97S 

I 
•••••••••• 1 .............. . 

141 

L0garithms. 

4. O~\()(ii!'.1 3 

(). 51:1ifi ... '.1 1 

9.flUC-14.;o-iQ 9 

4. 331ei~~I 3 

4. 3:?~(1();-~1 6 

4. 2:>~E<47G 1 

0. :o'~l:KKl.t2 5 

9. !);3;~84f1!I 0 

•9. U!-Hl~l!l70 7 

4. -Hi:J7317 3 

4 .. :-13187t-'!J 2 

4 .. 4'.•G41~1a g 

0. '.3J ;).,i~~l";' 1 

4. 7GI~6t0 :l 

4. 4171JGIJJ R 

(l. l~.J8:1.-,(I 5 

H. ~~~2"2'.!tl.i 3 

9. \J1"'4;1701 :3 

·1 . .Jfi~J7:ll7 G 

4. :J·~FOG:i:1 G 

4.30il7il 7 

0.~0GJ374 1 

{,I. 3Qfi5:fi 7 

H. :1.-)7~l5ti4 4 

4. :J:2:'Ufi;>:\ G 

4. 71!1 ;:?liSO 3 

4. titl'i:34G~ l 

o. 07-1":.!~~4 0 

~'· 7011.')G..J: 5 

9. gmit"iH27 2 

4. 40.17:117 fi 

4. 7Gl2fi80 3 

4. nB:H3fi 4 

0. 701 ;JHJU !:J 

£1. 70:~:,?.~,72 6 

9. 8~:riD84 t3 

4. 5.1:n17:'i :i 

4. (Jfi;}l);j1~j (l 

4. 3:-i-1:l:2·1.i G 

0. 2.li~!f<4-t tj 

9. !ltJl)~Ut"!:) 2 
9. ~l~l! fl )fi:..:1 1 

4. :d:J.1J7;; 4 

4. trl1:r;.1:i 3 

4. 48!)32!14 3 

0. 32061.17 8 

~.7B-l5J3":.:! 5 

!l. 5:J:L 42:J 3 

4. 7:14·W04 5 

4. 5131]75 3 

4. 6743540 () 

o. 273.:52~5 8 

9. 59:i23:lg 6 

9. 91534;,4 0 

4. 543117.J 4 

4. 8632289 8 
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No. 

31) 

37 

40 

41 

42 

43 

REPORT OF THE SUPERINTENDENT OF 

Computation ef triangle sides-Continued. 

Stations. No. 

I-Io,vard .•...................•.......•...... 

Pii:wou -----·--------------

Burkt·.-----·-··············--······· ...... . 3 ' 

lJO'\VHrd ......•.••.•.•••...•..•......•..••.. 8 

Unrh.---·----··---·-·-·---------··---·---· :I 
Htunpbaek .................•.........•. 

I-lo\vard ..•..•..•.....•• _ •• _ •••••••.. __ •••• _ 1 

ML D1..•is-:rt. ..... 

Burk1; ••.••..•••.•••.•.••..•.• 

Ilo\vnrd .........••... --- ....•........•.• - •. ' 

Pigt>OU -

Iluwpuutk ··-·-··--------·--: ....•......... 

IJO"\-YRTd. -- •• -- •• --- •. ---- •••••.• -·· - • ·-----' 

)lt. lh.'t1ert ..••••.••.•.•••..•••..•••..••••••. 

II01rvarrl .•••..••.•••..•••..•••.••••......... 
l\It. J_)t>~t:>rt. ---- .•••••••••••••••• ___ •• __ ·--·· ! 

}luwpOack. ·-- ···-- ..•... --- . -·- •....•.•••. I 

Cooper - - .•.... -- ..... - . - .......•...•... 
Burk ..................................... . 

llu1upbuck ..•••.••.. _ .......•••••..•...•... 

Cooper._ .. --- .......•. ___ .... ___ . ___ ... __ _ 

:?sit. Desert .••...•....••.......•..•...... _ •. , 

Burku .....•.•.•••..•••..• - ...•••....•.•.••. 

I 
Coopor - . - - - - - .. - - - . - - - .... - - .. - - - . - . - .. - ... i 

' I-Ioward ---··········--··················---~ 
I~urke .... -- . -----. -----. - -- .. --- - - ·· -- - - --

I 

i 

=~~E :: :: :: :: :::::::::.:::::f 

7 

!J i 
0 i 

! 

7 

3 

0 
8 
3 

9 

7 

6 

Ob8CfYCd angle:,;. 

2:2 02 :1-t 126 

f:C 2t< ;J3, 5~0 

71 2~ :H. GGO 

2!l Ol 07. :J79 
J 05 :~O lG. G4{) 

20 4:J 08.182 

2~ 17 !"ii 888 

iao 38 57. 200 

51 03 41. 503 

e.i 32 i~. mo 
44 24 10. 714 

1 19 ~5. 944 

176 41 '.H. tJ!JO 

J :JU 0'"2. 4Q7 

4g 44 15. 561 

5!l 27 46. ,172 

74 48 04, 4!12 

32 00 62. 260 

62 44 3(i, 700 

eo l 4 23. 280 

~ 24 39. 96~) 

4 JO 44. G94 

173 24 37.140 

51 1:; 31. 369 

~5 "" 53. 870 
42 45 39. 940 

34 25 4~- 225 

31 ()() 34.278 

114 33 50. 677 

Logo.rithms. ----1 
! ' 

::iE('O:'\D~ OF-

Corr. S1,bc·rit:al 1 Rphr·rlcal I PlanP ang\p,; I 
aoglP:-:. ~ 1excesi;. and dh;tauc1...'8. J ----·'·-·-1 --,--
~~.-~~~ ! :~:~ 1·-----~~:-~i:· ~-;~~~~~~ ~ - .!l6B 

. o;,9 

-1 . 4i-J4 

--+ 2. Hl9 

- .891 

- .{)90 

- .F;J6 

+1.1;)5 

+ .44~l 

-f-1. 231 

. 569 

- .828 

- .112 
+ .5:3.) 

- .307 

+L:l44 

+. 75U 

+ .174 

-1.165 
_, 1. licl 

- .083 

- .063 

+ .4G7 

-1.620 

+ .578 

+ .990 
-2.009 

-1.228 
~ .069 

+ .779 

3.':i. 134 • G40 34. 514 9. H7Gf!~fl3 2 

3 .. 6 

0'.}. Gi8 

13. 74Q 

38. ~0;) 

.6 

8 .. 3 

.3 

07. 320 

58. 043 

57. 64D 

.:l 
8 .. 7 

5 .. 6 

4:!. 7:36 

12. /.)9 

m.8Bti 

K .. fi 

s .. r, 
5. _7 

2.). E<~2 

32.~25 

02.1:10 
8 .. 7 

8 .. 5 

7 .. G 

lti. rn1"> 

47. fr.JB 

04. 066 

8 .6 

8 .7 

3 .6 
61.095 

37. 878 

Z..'S.195 

9 .. 6 

08. 401 

14. ;)7l 

37. (}28 

1::::::::::1:::::::::::: 
II l. 006 I 06. 320 

L 0(1<} m. 0:37 

; 1. OUG \ 5G. fi4:3 

1········--!· 

1::::::::::1·-··---···-· 
I 

i. rn1 I 4o. 942 
1. i93 , 10. 9fiG 

l 1. 794 I! 08. 092 

/I· :::_.o:_G:;,::
1
1
1

·:: ::: : :::: 

- 2.l. 7699 

i . om I 32. 1620 

1. ___ :~~--1-··-·(}2 .. ~811 
1··---··--·1····---·-·····1 
1
.1·. -;_·;,;l;l·-i ·. ·- -~~:~;~··1 
) 2. 9:la , 44. 29,; 

I 2. 93:1 i 01. 733 

\: :::·:·:-:: :":\: :: :::::::::::I 

I 
1. 389 . 59. 706 I 
1. 389 36. 489 

1. 390 23. t!O.> 
1 

·---······- --------·----
!1 .. 3 1. ···-··-·· . --·---· ··--·· 
7 .. 3 [ .......... ·--·---· ·---·· 

39. 90-2 

4~. 161 

35. 520 

9 .. 3 

9 .. 7 

8 .. 3 

31.947 

• 194 

.195 

.194 

39. 7075 

44. 96651 
35.3260 

::::::::::1::::::::::::J 
1. 559 , 30. 38B 

54. 860 1. 560 ! 53. 300 

,:~· 1<~~L ~::: 
7 .. 6 !·····-·· --·---··---·· 

40. 997 i 2- 333 38. 664 

34. 347 

51. 650 

9 .• 6 

9 .. 7 

2. 333 

2. 334 

32.014 

49.322 

·······---i--··--·······-

4. fi()3fi.)f'7 5 

4. 641374.':i 3 

4. 49G4193 9 

0. 31411!90 5 

9. 98'.l9020 1 

9. 8;"530703 1 

4. 7!!449(J1 5 

4. GG:l63~7 6 

4. 5:H878!1 2 

0.4Sl2721 3 

9. h80.">077 l 

9. s,.qi'l0i7H 3 

4. 6G:165f-17 6 

4. 8()'.3:2289 8 

4. (J87:346!J 1 

0. 1091211 1 

9. mwo:2'24 4 

9. 844~lOG.j 2 

4. 7!}..J-4~104 6 

4. 641374;) 3 

4. 46.57:Jl 7 G 

1. G:-lG:J:llJ7 0 

8. 7Ul16H5 2 

s. ;;:rn:n 20 7 

4. ~03~:?~~; 8 

4. &U:l745 3 

4. 76l2fr80 3 

0.1174:2:;)~ 2 

9. !H57fl72 0 

9. 984.J:J,Ji 3 

4. 7!:!44904 5 

4. 863:l289 B 

4. 4gr,419:1 9 

0. 275589l 8 

u. 94f<8~4tJ a 
9. 9984!195 1 

4. 7:!089:12 0 

4. 7705080 8 

4. 501~789 2 

1. 37fi0482 2 

8.862581Y.J 3 

9. 0598171 () 

4. 7705080 8 

4. 9677442 4 

4. 6636-587 6 

0.1079183 8 
9. 9989:lOH 5 
9. 83182;'50 1 

4. 770.5()80 8 

4. 60340'21 4 

4. 'iGl.2680 :l 

0. 2476736 8 
9. 7119.515 0 
9. 9588025 4 

4. 7208932 l 

4. 9(J77442 5 



 

I 
Xo. i 

I 

45 

46 
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Computation ?f triangle sideg-Continued. 

SECOSD~ OF-

Stations. No. 
1 

Observed anglt·s. 
I 
I 
j 

Corr. Splwri~·al Splwriral Plm1P flnp-1'·:-. 

Cooper .. --- ...•.. ___ ............•......•.. 

Howard·----· 

HumplJLlck ••.•••..•••.•••..•..••..••...•.. 1 

Coopi:>r .•••••••••••••••••••••••.•••.•.•.•••. , 

ll<nvard ........................... - .... - .. . 

__ , ___ _ 

I 

~ 1' p 

G I 
I 

t<::~ 1 n ~:i. n~:i 
36 .l7 4G. 4~ll 

39 43 4G. ~Jt<.i 

lilt. Deoert .•...•....... --- . . . .•• . . . .. . . .. . . . 7 

48 ''° 51. 404 
inn .i1 i!:!. 03-2 

~4 :.27 1:2. E14 

uugle:-.. exct~l'\~. uw1 ~:li"lancc:-:. : 

8 . . fi 

- • ~P:i' 33. 01::? 

-1. 20!\ i 4.0

). -2~:2 
-..:- • ()(),j 4€l. 9\Jl) 

.J. .• ()41 

-~ _ J'.14 

...• Ci~8 

9--~ 

g_. 8 

8 .. 7 

5::. 0-4:> 
6:2.Jf.'() 

~I •• 7 

I. 77~ 

1. ill 

1. 771 

2. 371 : 

2. 871 ! 
~- ~ra i 

:n. 2ro 
4:3. ;)11 

4:-;, 2Hl 

10. ;,11 

(16.) Resulting distance from 1lit. Dcsrrt to IIumpback. 
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Lngari1hms. 

4. 79-H~1n.1 .) 

0. f)()',!!_l~Sl 1 

~- ~1:2'.~-1041; 4 

fl. ~11::;~tt:r-, • 

4. 7:.!llr""!l::t.! 0 

4.-GCl:lW~l 4 

0. 1 '23:2301 2 
9. ~iFll:!t<.'":il 5 

f1. m (j~14~3u 4 

4. ~ltJ!/4-l~ ;) 

4. C0'.140·..21 4 

The logarithmic difference between tlie bnRe and the primary triangle side, ~It. Desert-Ilurnpback, is, 

accordingly, 0.8209;336 9. It may also be stated that a seven-place computation, using the Jlrincipal cor­
rectiom• only, aR given in art. 13, gave for the above difference 0.8209537. 

lfwe use tl1c ten-place computation, we find the logarithmie length of the ~ide, independently, from four 
triangles, as follows : 

4.7612680 279 
300 
318 
310 

Mean, 
log. base, 

11/C 

4.7612680 302 number=57712.2£i3 
3.9403143 416 

0.8209536 886 log. difference, 

The consideration of the probable 
for a subsequent communication. 

error of the derived side, Mt. Desert-Humpback, will be reserved 

(17) Connea:ion ef tlle a::imutlt marl; witl1 tl1e adjusted directions. 

The direction of the azimnth lll'.U"k requires a small change, dne to the adjnstment of the geomf'trieal 
figure of the triangulation, so as to m'1ke it dependent upon all the directions at each ~tation. It w:ts done 
aR follows: The a.ugnlar difference of the mark and each direction, as resulting from the abstrnct of re~nlts 
given in art. 5, was again applied to the adjusted angles, (the sign being reversed,) each direction furnishi11g 
a result of the reading of the azimuth mark; the indiscriminate mean, without regard to weights, was taken 
for tl1e final value, and inserted in tlie preceding table of results, art. 14. 

Thus for Humpback we have (omitting here degrees and minute,;:) 

Difference. Azimuth mark. 

------------------ -------- ---------

I 

ii~~~:;d· :: :::: :: ::: : : :-.~ :: ::: : :::: ::::::1 
EEt~t Base ___ .... ______ - ______ - - _ . - - - • - - . 
We8t Ba~e -·-··· ------ ------ ------ ------ 1 
Pigeon ____________ - - - - - - - - - - - - - - - - - - - - - i 
Burke ___ . ____ . _ . ___ .. ___ .. _ . _ . ____ ...•. 
Tnulc ____________ . _ ... ____ . __ . ____ ..... 
Desert - . _ .... _. _ .. __ .. - . - ... - .. - - ..•... - ' 

+ 40.2:10 
- Ofi.J:iii 
- ;{fl.171 
- 07.8:!1 
- 16.1'il\) 
- 45.0f•(I 
- :ll.268 
- HI. !>47 

II 

40. 2:m 
.H:l:l 
.:m;, 
.:314 
. lllli 
. 140 
. :ri:1 
• lll!O 

40. 40:l ± 0. "081 
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The former probable error (art. 5) was± 0. 11163, which, combined with± 0."081, gives the final proba-
ble error._ .. __ ._ .. _ .. _ .. _. _ .. __ .. __ .. __ . _. _ ... ______ •..•...... _ ....• _............. ± 0.'1182 

Similarly for l\It. llesc1·t. _ .. __ .. ___ . _ ......... _ ..........•..• - ..• - .... - ... - .. - - - · - - • ± 0!'134. 
Similarly for Howard .. __ .••• _ ••• _____ .. _ - . - - .• _. - - ... - - ..........••.• - ....•... - . . . • ± 0."221 

Similarly for Cooper._ .. - . - . - - - - - - - .. · - - •.. - ....••.• - - ..... - . - - ........ - . - - - - - . - - · · · • ± 0."229 

Comiidering the change in the initial direction at each lltation, the change prnduced by the above process 
amouutll only to a few lnmdredths of a second. 

The adjustment of the adjoining triaugulation will yet exert a emall influence upon the azimuthal direc­
tions of Mt. Desert aud Humpback, abo u1ion Howard aml Cooper. 

APPENDIX No. 15. 

LIST or GEOGRAPHICAL POSITJOKS DETERMIXED IlY THE rXITED STATES COAST Sl:"RYEY, AND 
l'ONTI:SUED FlWC.I HEI'UltTS OF IBi:il, lt<r13, lt'5i:i, ltli>'i, AND lt'59. 

Tl1e present list is a continuation of that published in the annual reports for 1851, 1853, 1855, 1857, 
arnl 18fi(), aud contains the geographical positions uf points determined astronomically and trigonometrically 
sinl'e the date of t.he former reports, with the repetition of a few points predomly published, for convenience 
of reference. The present 1mblication, however, is limited to positions on the northern and western coasts. 
Those on the Eontbei:n coast are aim prepared in m:mu~cript, but their publication at present is not deemed 
expedient. The followiug expla11ations will give all the information required for the use of the tables: 

}'ur the purposes of the survey the coast is divided into eleven sections, in all of which the work is 
carrieu on simultaneou:;Jy. The survey being in different stages of progress in tlie several sections, and new 
re~ults being added from year to year to those here given, the same ai visions have been adopted iu the 
publication. 

The several sections are defined a~ follows: 
Section I. From Passamaquoddy bay to Point Judith. 
Section II. From Point Judith to Cape Henlopen. 
Section III. From Cape Henlopen to Cape Henry. 
Section IV. From Cape Henry to Cape .Fear. 
Section V. From Cape Fear to St. l\lary's river. 
Section VI. l'rom St. Mary's river to St. Joseph's bay. 
l:"Pction VIL From St. Jo~cph's bay to Mobile bay. 
Section Vlll. From ~lobile bay to Vermilion bay. 
Section IX. From Y ermilion bay to the Rio Grande. 
Section X. Coast of California, San Diego bay, to 42d parallel. 
Section XL Coast of Oregon and '" ashington Territory, 42d to 49th parallel. 

The tables give the latitudes and longitudes of the trigonometrical points in each section, and tlwir relative 
azimuths or bearings and distances. '.l'he manner in which these data have been obtained may be briefly 
explained here. 

In each section a base liuc of from five to ten miles is measured with all possible accuracy. A series of 
triangles, deriving the length of their sides from this base, is then established along the coast by the 
measurement of the angles between the iutervisible stations. In this primary series the triangles are made 
as lllrge as the nature of the country will permit, because the liability to error increases with the number of 
triangles. 

On tlrn bases furnished by the sides of the primary triangles a secondary triangulation is next established, 
extending along thlo: coast and over the smaller bays and sounds, and determining a large number of points at 
distances a few miles apart for the use of the topographical and hydrographica.l surveys. 

'l'l1e distances between the points thus determined, as given in the tables, are liable to au average error 
of about one foot in six miles, until a fin3.l adjustment between the base lines shall have been made. 

ln some parts of ti.Jc survey the base lines for the primary triangulations have not yet been measured, 



 

THE UNITED STATES COAST SURVEY. 145 

or the connexion between the secondary and primary triangulation has not yet heen maclc; in which cnse:i the 
distances clcpcncl on preliminary base lines, measured with great care, arnl they arc liable to an average error 
of one foot in three miles. 

As, on the completion of the primary or main triangulation in each Rection, the eeveral series form •me 
connected chain, the different bases afford verifications of each other and of the triangulation connecting 
them. 'l'he first four sections are thus connected; the last section and part of the fifth, however, only in a 
preliminary way. 

Observations for latitude and azimuth are made at a number of stations of the primary triangulation in 
each section. The differences of latitude, longitude, and azimuth between these and other stations are then 
computed, under the supposition that the earth is a spheroid of revolution of the following dimensions, which 
arc these dctei·mincd by Bessel from the reliable mea&uremeuts made at the time, viz: 

Equatorial radius=6377397.16 metres. 
Polar radius =6356078.96 metres. 
Eccentricity = 0.08169683. 

It has been found that the differences of latitude and longitu<le, as computed in this manner, from the 
distance and azimuth between two stations, and which arc called geodetic, differ from those which arc 
obtained by astronomical observations at the several stations by quantities which are greater than the errol'S 
of the observation5. Such disagreements are due to local irregularities in the figure and density of the e1trth, 
and the error resulting from them in the determinations of latitude and of the rneriilian plane is Je~ignated 
as station error. It amounts, according to the remlts obtained at present, to between oue and four secnndK of 
arc in the eastern section of the survey, am1 to about one second anJ a half in the sections south of the 
Delaware. 

In order to eliminate the influence of station errors on the general result, observations arc made at a 
number of stations, the results are referred to a central station by means of the geodetic differences, and the 
mean of all is used for the computation of the positions gh·en in the tables. The geographical positions 
mn:it therefore be considered as liable to future changes from the accumulation of new observations and from 
the final discussion of all the results obtained. 

The dijf'crcnce.J ef longitude are ol•tained, as has been stated, by computation from the distances, latitude~, 
and azimuths of the triangulati<>D. 111 adding up the differences from station to station, an accumulation of 
the incident>il errors is probable. '!'hey are checked, however, by differences of longitude, determined by 
means of the electro-magnetic telegraph in every section where the introduction of the latter makes it 
practicable. 

8eaton station, in Washington city, has been selected as the centre for the telegraphic differences of 
longitude. The sections at present connected by telegraph are Sections I, II, III, IV, V, VII, and VIII. 'l'he 
first three being also connected by primary triangulation, the check on the geodetic differences of longitude is 
here obtained, and the agreement is very close. The longitudes from Greenwich in the first five sections depend 
directly, and in other sections indirectly, upon that of Cambridge observatory, as determined by chronometric 
differences between Liverpool and Cambridge, and by occnltations, eclipses, and moon culminations observed 
at various observatories in the United States, and referred to Cambridge by means of telegraphic differences. 

1'he longitude of Cambridge, Harvard observatory, as adopted iu former reports, tsince 1851,) viz: 
41<. 44m. 29.5"'., or 71 o 071 2~.5011 , is, for uniformity's sake, still retained. }-,rom later discussions it would 
Beem to bear an increase of about three·quarters·of a second of time. 

'l'he longitude in Section X iis reckoned from Greenwich. It depends on moon culminations observed at 
San Diego, Point Conception, Point Pinos, Presidio, Telegraph Hill, Port Orford, Cape Disappointment, and 
Cape }'lattery, compared with corresponding obllervation:1 at Greenwich and American observatol'ies, and on 
chronometric differences betweet1 the same and other stations. 

In 8ection X the longitude of Presidio observatory, San Francisco, has been adopted-122° 26' 15.0". 

EXPLANA'l'ION OF THE TABLES. 

The first column on the left contains the name of the several stations or tL·iangulation points. 'l'heh 
general locality is indicated by the heading at the top of the page, by m~ans of which they may be readil.} 
found on the sketches accompanying the tables. Sub-headings in the first column indicate the locality more 

minutely where it it1 practicable. 

19 cs 
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The stations are generally either prominent objects of permanence, such as spires, light-houses, beacons, 
&c., or they are points on prominent hillil, capes, and points of land, where signals have been erected for the 
purposl'B of the survey, and which are marked on the ground. In a small number of cases in the first three 
sections, but much more frequently in the southern sections, where settlements on the coast are sparse and 
few permanent objects are to be found, the stations have no other distinguishing mark tlian the signal erected 
on the spot, anrl, after its decay, the mark left in the ground to designate the station point. The latter 
generally consists of posts or stone~ set around the point, while the centre of the station is designated by an 
earthen cone or glass bottle buried under the surface of the ground, and marked on the top by a stone or 
post. "'here the station is on a rock, a copper bolt, or hole fillC'd with lead or sulphur, will be found to 
designate the exact spot. 

'I'he sketches showing the configuration of the lancl, as well as the relative positions of the stations, no 
great difficulty will be experienced in finding the latter when desired for local surveys or reference. In any 
case where minute descriptions of particular points arc reqnirccl, they can be had by application addressed to 
the Coast Surny office. 

The s"conrl arnl third columns contain the latitudes aud fongitndes of the stations named. 
'l'he fourth column contains the azimuth of the line joining the station named in tl1e first column with 

that named in the fifth; that is to say, the augle which that line makes with the meridian of the former 
station, reckoned from south around by west through the whole circle. 

The sixth column giveH the back azimuth of the same line, or the angle which it makes with the 
meridian of the latter station, reckoned as before; the difference between the azimuths in the fourth and those 
in the sixth column being 1800, less the inclination of the meridians at the two stations. 

The seventh, eighth, and ninth columns give the distances in metres, yards, and miles between the 
etations named in the first and fifth columns. The relation of the metre to the yard used in obtaining these 
results is: 1 metre=l.0935696 yards, or 39.368.505 United States standard inches. 

For each station the azimuths and distances to two other stations are given. In every case the lines so 
given have actually Leen observed. 

In each section the stations of the primary triangulation are distinguished by being printed in SMALL 

CAPITALS. 
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UNITED STA'TES COAST SURVEY.-GEOGRAPHICAL POSITIOXS. 

Name of Ettation. 

Sectfrm I.-Passamaquoddy Bay and St. Oroi.r Rirer. 

I Latitude•. J,ongiturlo. Azimuth. To F.tation- ! n.n('k azi­
muth. 

--------------:~-----;---------- -----------1 --"·--·--·-
' I ' 

CoOPEH 

HOWAHD -------------------·· 

44 59 12.33 i 67 27 39. 74 I 40 44 0:1 Mount Dei<ert ....... --- . 1 2-W 12 00 I 75 ()4-J 44 Humpback ...•.....•..•... 2;H 42 21-l 

44 37 45. 31 i 67 23 22. 85 : 114 5e 26 
65 14 09 

~!Lt '.:!8 15 
!244 39 l~ 

GRAND l\!ANAN-----··············! 44 44 5'1.31 66 4\l 30.40 73 47 18 Howard ..... __ ...... ___ .. _· 251 2:~ 2!l 
llE 04 11 Coop{-'r __ ....... __ ..•. _. . . . i.~l7 37 l 6 

CHAM COOK •.•••••.•••••.•.•••. 45 07 29. 13 G7 04 ~8. 96 

Prince R-egent'B Re.doubt ... 44 55 10. 2.5 67 00 17.15 

Tres~ott Rock .•............•..... 44 45 31. {)'.) 67 06 08. 28 

Arcu!'I ..••.•...•.....•.....••.... : 44 54 11. lfi i 67 11 11.28 j 

J. 
P-0rcupino .•.........••.....••.... 44 49 Hl.87 G7 on 58.35] 

! 

3:14 QB 27 
63 13 19 

101 S.1 11 
165 55 10 

5~ 50 43 
20:1 17 49 

262 41 25 
J:r; 27 i~ 

12~ 48 42 
4::1 59 31 

i 

~::~::~:'~·:::::::: ::·::: .i 
Chamcook ..........•.... · [ 

HDward - ........... ---·- -i 
Prin~P Regf'nt'i.; Redou ht. 

Prince Reg-<'11t'R Rerlonht - . -i 
Trl"'"-l'Ot1 Ho<'k 1 

. .-\rcus. -----. ·---- .. 
'l're8eott Unck 

131 :~!l 00 ' 
24':2 57 0'2 

2FIJ 3.~J 50 
:H;} ;)~ 05 

2.17 3>' :36 
::;:!~ ~l ;Jj 

82 49 01 
157 30 51 

30:~ 41 3n 
~~:l 5.) 52 : 

! 
Di~tancc•. Dii'.tmwl'. 

!lfr.trt:3. Yard!-'. 
9:2t<41. 0 ' 101."'l'.28. l 
!l2;>8e. ~ 57;)'(1~. :1 

Di!i­
taue-e. 

l~fi/r,Q. 

57.69 
3~. 68 

G'22f!fl. H 
7298:}. 5 

G~I-20. 3 : 38. 71 
7~tl 1 ~- 3 -lJ. ~l5 

46648. () 5l0l~t 5 28. 98 
5G8:l\J.;) 62!4~. 1 :t'i. ;31 

4():17;). f) 

~~~ifi77. H 

3f."7fi7. 9 
2a51;i. 9 

:.?llWl~.~ 
l!-l-l7iL 2 

11462. f, 
1737~. fi 

1Gl8:.:. ~ 
9til'.3:.1 

50714. ~ 
37047. 8 

40::JOP. 2 
257lfi. ;3 

294!i2. 2 
212P~. ll 

15815. ;;i 

191K4. 7 

17606. 4 
io1:n. :J 

"'3. 81 
2:.05 

2-:?. 8-t 
14. 61 

lG. 74 
12. O~f 

B. !ln 
lll. ~[I 

J0.05 
G. 10 

P.erry Pigeon ..••... 44 57 05. 33 67 0.1 13. 91 348 l 7 22 Porcupine ................ _' Hi8 1 P 5R 14£);1. 5 · 160-44. 3 9. 1:2 
:Jt:J ~) 30 Prince Reg<~nt·~ HPdoubL. ·! l'.J'2 :n :3;."~ ! 5~5fl. ~ 574S. 6 1 :-s. !27 

Hannah ..•......... ---- ...... . 

Hannabnry ..........•.......•. 

Friar'~ Head ..•...•. ---- ..•.... 

Fost.f'r ....•...••....•••.....•.. 

Quoddy •.•.......•..•...•.. 

Bishop .•••...••.... _ .••. _ .•..... 

Wolf ..•••••..•••.•.•••...•.•...• 

'\\.,.bite Hor8o ..••....••...•••••. 

Denboe ......•......•...... __ . 

R:ace.oon •••.. --- _. __ --- . --- .•... 

Treat-----------·---·-··-----· 

Indian Island ..•.....•.. 

Marve-1 .•......•.....•......•...•. 

East l,lnoddy Light ..••....•••.... 

White llland Ledge ..••••••••..••. 

:Bar 1.sland ...••••••••••••••••••••• 

Hybernla Cove ...••.•..••..•...•. 

Indian Point .•••..••.•...•..•..••. 

:::~~~:-~»:: ::.·:::: ::::::: :J 
Roger ••..•••••..•••••. , ••.••..•.. j 

44 58 04. {)'.) 66 57 31. 3() 

44 .5G J7. 75 66 54 48. 68 

GU 57 57. 8..1 

44 5.J 2!}. 27 67 0-G 4U. G8 

34 08 46 Prince Rf!gent':il RedouUL .. · ::!14 06 48 
76 ~ 06 , Perry Pigeon. __ --- . I ~5f> '14 04-

97 36 15 
73 5:l 51 

140 27 OB 
147 42 30 

; 
PPrry Pigt>on .••.•...• _ .•.. ~ 
Princt' Ut!gent's Redoubt ... 

1 
Perry Pi~eon ........... _ .. ] 
J>riIH:<> R1:g'="nt'ri IV.:-<ll1llht .. 

1 
326 07 26 Porcupine ............... . 
237 3".J 18: Perry Pigeon.- .... . 

~77 30 18 
~53 30 05 

~20 23 :2,) I 

3:J'j' 40 52 I 

140 l1 3'.:' : 
57 34 4~ 

6-17!~. fi 
77:t3.. 5 

11171. 9 
74[ii. G 1 

10~80. 0 ' 
3--:'H.1.0, 

]'.'li'ZJ. I 
5527. 0 

70~5. ~I 4. ();3 
8H6.:.? 4.~ll 

12217. :J 
8l9tl. 1 

llt~i!:. 0 ' 
G~)4. 1 i 

1501:!. ~ 
6044. :2 j 

(). ~4 
4. 6G 

6. 7fi 
3. 55 

444850.73 665725.74 614!'148 Tre~cottRock. ........••.. !!414341 Lm:J:-l.2 142."H.~I: P.ICJ 
118 42 11 Arcus .•..• ..•..•. !!9t1 :l2 ~fl- 21)f~G.O 2'~.l.";'";.B I~.e;3 

44 47 55. 77 66 46 26. 76 

44 56 n. 59 66 43 42.39 

44 59 30. 43 66 51 58. 28 

44 52 51. 89 67 05 20. 17 

44 54 42. 59 

44 52 4:l 15 

44 56 13. 78 

44 55 13. 05 

44 57 27. 91 

44 58 54. 23 

44 58 21. 41 

44 57 23. 83 

44 50 02. 34 

44 49 49. 88 

44 53 11.16 

u 52 09.70 

6ti5611.66 

66 59 03. 20 

66 57 48. 31 

66 57 50. 92 .. 

66 53 39. 56 

66 53 47. 01 

66 56 QS. 971 
66 57 29. Hi 

66 56 50. 05 

66 55 17. 59 

67 ()() 50. 94 

66 59 56. 90 

96 44 56 
142 13 37 

Qnudd? ..•...•...•.•...•. 
llanuah .................. . 

I 
5-1 Ofi 0-:! . QUOilrty ..•...•..•..•....... 

100 53 39: Hauuah ······----···-----·: 

~~ ~ :~: ::~~~:~l~~~::==~:::::~:::~·· 

:27fi 37 12 
3~2 05 48 ' 

2:l'2 .')ti 21 
2~0 4:1 5:1 

!.?12 0:1 50 : 
24~J 52 51 

237 15 05 Pritu~P. llegfmt's. Rt>donht. . •. · '.:'~:,• 
3
1 ~". ~,16~ 107 :l!l 14, Arcm1 ..•.•.......... ~---· :~l: 

J60 20 41 
281 32 42 

268 12 0'2 
w 00 57 

1 45 5G 
&l 28 08 

Prince Reg..,•nt'i; Redoubt ... l 
Fri~r'8 Head .. _ ........ __ .. 1 

Hannn.bnry. ---- ... ---- .. - .I 
Prinee Regent's Rt.•doubL. -i 

FriRr'a llPad ........ --· .... I 
Prhw,fl U.p;gent'R H.edonbt. I 

~°Cg~~ ~~~}l~t-l~--~:::~:.-::::~:~::::i 
2!lO 41 15 ; Wolf .•.........•..••.... ··I 
72 30 37 I Hannah--···-· .....•...... 

1 

3..10 03 10 ; Hanuabury ...•... ·-·- ..•.. 1 

~3 49 24 Indian I~land.~-·······-·--1 

241 38 00 White Horse .•••..•••..•••. 
1 300 05 25 Hn.nnabnry __________ ··--·-! 

19 32 12 
76 30 35 

t'2 58 5.1 
286 45 19 

:J..10 42 42 
150 3:1 59 

254 ll 49 
175 26 54 

Quoddy .••••••....••....•. ; 
¥ol'cupine.. ____ .. ____ _ 

Porenpine .... - ....••....••. 
Bishop ....... ·-··--- ----; 

! 
~~~~d~)i·g;~~:: ~=:=:~: ::::: i 
t'rlar's Head ..••......•. - - ·I 
PrUie• Regent"• Redoubt .•. 

210 l!l 48" 
31 47 11 

:w1 19 49 , 
101 33 28 

881409, 
238 59 1~ I 

181 45 51 
268 26 2'1 

282 21 (}t) 

100 15 3!} 

110 48 22 
252 27 5~ 

1~>0 0-1 21 
203 48 28 

Gl 4~ ()() 
220 01 rn 

19!) 31 4-"?' 
:!:--){) ~7 40 

202 5.1 5.1 
106 !il 3:J 

150 45 07 
336 32 18 ' 

74 13 13 
355 26 40 

14:,7:3. P ' 15~12. 9 !l. on 
~:3771. 8 ~:J9PCi. 2 I H. 77 

2:?fii!:f. 6 
l8·H!5. 3 

702"2. 4 
7767. l 

~4736. l 
20~:':!3. ~~ 

7679.;) 
84~3. 9 

14.06 
11.4~ 

4.36 
4. 83 

7901. o , 86-to. a 4. ~l 
5.0:3 8082. O I 8~38. ~ 

461I.4 
34!":i. :2 

48:21. 7 
1464. 1 

3!)40. 0 
=::rim·. t 

1 

4P22. 3 1 
3:207. 9 

519H. Q 
1:l:.'9B. 5 

l4W8.9 
.5153. 2 

4404. 6 
4:mtl. l 

8215. 1 
4066.:1 

2345. 3 
51lO!J. l 

7541. 5 
12182. 5 

9~14. 6 
i878. 5 

2715.4 
5590. 7 

5042. 9 2. 87 
3778. 5 2. 15 

517~. ll ' 3. 00 
1601. 1 ' 0. ~l 

4308. 7 . 2. 4!i 
416:3. 7 2. :J1 

5383. l 3. r;; 
~;'l()f'.I. II l. ~!~~ 

56@fi. 7 
14.543. 9 

1M91.6 
5635'. 4 

4816. 7 
4709. n 

9005. 7 
4446. e 

2564. 7 
61:l4.0 

8247.1 
1332-J. 4 

10076. B 
8615. 7 

29£9. 5 
611~. 8 

3. 2:1 
F.20 

B. ~O 
:t 20 

!J. 74 
2. 68 

5.12 
2. 5.1 

1. 46 
3. 4Y 

4. 6~ 
7.57 

5. 73 
4.90 

1. 69 
3. 47 
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UNI'l'ED STA'l'ES COAST SURVEY.-GEOGRAPHICAL POSITIONS. 

Section !.-Passamaquoddy Bay and St. Croix Ri?;er. 

Name of statiou. 

W<•t Qnoddy Ligbt .............. . 

Herring Covf', flag hi tree .. ___ .• _ ) 

i 
Bct•cl1, fln.g in tree ...... --- --- .... I 

North lleu<l. .. ............. · I 

:::·. I 

Shortlaud ........................ 

1

1 

Pembro'kr _ . . .......•..••..• 

Yellow Jiom1e, cLimnPy .•••.•..... 

Kt>n<lull .•••.•••.••.••.•.••.••.••. 

En~tpnrt, Unitarian church ..••.... 

Ei;iy ..•...•....................•. 

Rt•d lt'.lm1tl, flag iu tree ..•••....... 

Gonlt1'to1 Hou,;e ...•••...........••. 

S.ewnrd~i; Xeek, tnl\ pine ......•... -j 

i 
Tall Pine ......................... / 

HuHhy-top Tren .................•. 

Little .. --···············------··-

l\onh end of Spruce Island ...•.... 

<.::ape Leprean Light-·--·-···-----

0 

44485.1.71 

44 5:J 3(). 46 

45 {)l 2:1. 37 

4J 03 04. 22 

4j 03 16. 70 

44.57 44.71 

44 55 38. 50 

44 55 57. 10 

44 54 10. 11 

44 53 3l. 97 

44 54 44. 14 

4·1 54 10. 75 

4-1 53 2:!.14 

44 51 06. 45 

44 50 19. 53 

44 51 09. 06 

44 58 29. 42 

4;, 01 29. 15 

Cbimn<·y of house on Sand Island.. 44 58 20. 98 

SoutlJ end of Spruce I1dand........ 44 58 10. 00 

East end of Ca.seo- IRland .. _ .. _.... 44 57 23. 27 

Herring, (hyd.).. •.• .............. 44 57 06. 90 

Casco Island, flog tn tree . • . . . • . • • . 44 57 14. 63 

Johnnie.. .. . . .. . .. .. . . .. .. .. .. . . . 44 56 38. 18 

Green Island..................... 44 56 56.14 

PoJ"''• Folly...................... 44 56 40. 39 

Ea.Ktport, Congregationalidt church. 44 54 14. 99 

1',ort Sullinm, fia.gstlltT •••••••••• 44 54 25. 23 

Moses House, west chimney·····-- 44 55 23. 76 

0 

UU 5G 4U. fJ6 , 2.11 34 46 
277 2!~ 15 

66 54 33. 91 ! 177 15 43 
28 116 36 

I 

66 58 39. 57 ' 216 42 44 
91 52 24 

66 56 33.10 

fi(i 52 20. 70 

l 
67 02 11.a2 I 

JI 42 3'J 
346 21 :10 

60 37 08 
355 45 03 

2~4 50 24 
158 24 23 

67 08 50. IO ' 235 10 43 
334 28 18 

67 11 44. 08 ' 287 30 05 
302 38 33 

67 07 06. 05 ' 303 49 46 
:J35 41 0'2 

67 00 33.85 

66 59 :JO. 01 

67 04 34. 83 

67 03 11. 02 

m 02 ~fi. 54 

67 03 39. 26 

67 03 38.12 

67 {)CJ 14. 83 

66 27 10. 62 

81 00 26 
343 46 5i' 

103 25 58 
335 53 58 

~II :l!l 4~ 
143 18 5~) 

!l5 43 33 
261 51 07 

117 (l9 lfi 
179 19 33 

173 11 l7 
22"2 45 07 

l!'>.'l (]8 ]2 
2;,o 12 48 

156 37 17 
154 3l 41 

2R7 07 41 
li'i5 33 39 

80 :l5 39 
233 46 52 

41 27 33 
76 0'2 51 

' "\"\"olf .. _ • _ .••••••• __ ••••• _ i 
l:Hshop .•.•. ---··· .•••.•••. ; 

i 

51 43 55 
H7 36 28 

z~~~~~t~'?::::::::::~::::::i ~~ ~~ g; 
Hannah _______ 1 :n; 4:1 32 
Perry Pigeon ........•..... i ~71 4!} 10 

i 

Hannab ................... ! 
Hauuabury. __ ..... __ ... _ .. i 
NorthHea~ ................ 1 

\Yhite Horse ............... ! 

North Head. ___ . _____ ...... 'I 
Chamcook .. __ .........•. __ 

Chameook ........... _ ..... ~ 
Perry l'igeou ........ _ .... ·I 
Prince RegPnt'-8 ReU.oulJt .. ! 
Fo~ter ................... . 

Fo~tf!T .. -------------- .. __ 
Denboe ....• __ ........... . 

i 
1',or:te!' ...••• ___ ..•..•...... I 
Princ-e Regent's Redoubt ... ! 

~~:::;.: H:~.;d::::::·::::::: I 
I<,riar'~ HP.ail ........ __ ..... i 
Perry Jljgeon .•.....•..... ·I 
Foster .•................... 1 

Prince Hege11frl Roedoubt ... i 

Frn'.lt!:'"r ...•..••••••••••••••• I 
P1:.•1ry Pigeon .•. ---·-······i 
Prrry Pigeon ............. ·I 
Princ-t Hcgent1

13 lt€doubt .. . 

Fo!ltcr ......•••.••.••..••.. \ 
Friar's Head .•••••..•...... 1 

i FoMter ...................... 

1 

1>1:.•nboe .................. . 

Porcupme ..•.•.••.•••.•.• _ 
ArcuH ....•••.•••••.••.•••. 

Hnnnah ·····-··-··-······ 
\Vhitc Horse .... -········-) 

Bi•bop .................... ! 
Hannah --·------·-····-·· 

19l 41 58 
166 22 44 

240 34 09 
175 43 19 

114 54 28 
338 22 43 

55 13 41 
154 32 16 

107 38 10 
122 42 03 

J2~J 50 00 
155 42 17 

263 58 02 
1o.:; 47 10 

283 20 27 
].);) fi4 41 

131 40 48 
323 16 21 

2!1.J 42 00 
81 54 09 

2~7 06 44 
359 19 31 

353 10 5l 
42 46 45 

33.1 06 00 
70 16 49 

336 35 04 
334 30 29 

107 13 31 
335 32 17 

260 33 07 
5.1 48 15 

2'.?l 13 57 
255 41 23 

66 54 !l!!.66 .82 33 48 
1 

Hannah ................... 262 31 :l9 
236 55 10 1 White Horse • • . . . • . • . • • • • . 56 56 56 

665416.58 873242 Hannah .................... 2fi73024 
11 28 49 Ifannabury.. .. . .. . . • ..• •• . 191 28 26 

66 55 21. :i6 55 56 06 In'!lian Mand . • . . • • . • . . • • . . ZJ5 54 22 
216 42 51 Whit;, r.land Ledge........ 36 4:1 58 

665436.23 1144201 Hannah ................... 2943957 
2l7 58 13 White Horse............... 38 00 U5 

66 55 47.93 54 33 48 Indian Head............... 234 32 23 
123 57 01 Hannah................... 303 55 48 

66 55 21. 95 133 04 41 Hannah . .. . . .. . . • • .. • • • • • • 3l3 03 10 
76 48 05 Indian hland........ ... .. . 256 46 I!'.! 

66 56 17. 01 142 09 33 Hannah .. .. .. . .. .. • .. .. • . 322 08 41 
229 56 04 White Iforse. . • .. • • . . • . • • • . 49 59 07 

665649.71 noom Friar'•Head .•••.•••••.•••. 1910531 
160 :r2 59 Hannah................... 340 32 30 

66 58 54. 03 133 05 58 PrinC<l Regent"• Redoubt ... I 313 04 59 
3382847 Friar'sHead ............... 15829'.!1 

66 58 55. 04 127 39 50 Prine~ Regent'• ROOoubt... 307 38 52 
339 5813 l•~riar'sllead .. - ... ~ ........... 159 58 5.1 

60 57 36. 23 245 :J5 11 Hann&bury............. ••. 65 37 09 
5 09 37 ~'rie.r'sHead .•..••.•••.••. 185 09 22 

ltfttus. 
2!785. 4 
13613. 8 

Yards. i ftfilfs. 
2:3823. U I ]3. 51 
14887. 7 8. 46 

6836. 2 7475. 9 4. 25 
7920. 5 86GI. 6 4. 92 

:l502. 1 !273(i, 2 1. 55 
6015. 8 6578. 7 3. 74 

6:18,t. 1 (!?72. l 3. uo 
9707. 0 10615. 3 tJ. U3 

6.>4CJ. 4 m~:i. 6 3. 94 
6ClG. 4 72..15. 5 4. 11 

8315. 8 9093. 9 5. 17 
8380. 6 9164. 8 5. 21 

fifi87. 0 7312. 7 4. 15 
17104. 0 18704. 4 JO. 63 

] .5793. 4 17273. 4 9. 8 l 
7744. 5 8469. 1 4. Bl 

511 . .'i 559.3 0.32 
5642. 8 61711. 8 3. 51 

82;20. 0 
1491. 8 

10555. 0 
:12r.2. 0 

2707. 6 
&214. 4 

3209. 0 
5708. 4 

f•114. 7 
5:189. 1 

6907. () 
4.)03. 2 

90!!5. 0 
7963. 0 

1041G. 2 
5210.1 

11412. 4 
6174. 2 

4786. 4 
3188. 8 

38374. 7 
41l06. 3 

40.16. () 
3930. l 

4270. 8 
3535.4 

3884, 1 
346S. U 

4222. 3 
5621. 6 

32:39.0 
2730. 5 

3880. 2 
3295. 8 

26.).1. 5 
7403, 5 

7761. 6 
2737, l 

2496. 6 
3362. 3 

2274. 8 
3665. 6 

4034. 0 
5272. l 

8989. l 
1G31. 4 

11542. 7 
3567. 2 

2960. 9 
8983. 0 

3509. 2 
6242. 5 

f'".'812. 0 
5~93. 4 

7553. 3 
4924. 6 

9946. 0 
8708. l 

ll390. 9 
56n6 

12480. 2 
6751.9 

5. 11 
0. 93 

6. 56 
~2. 03 

]. fi8 
5. lO 

i. nn 
:1. 55 

3.30 
3.35 

4. 29 
2. 80 

5. 65 
4. 95 

fl. 47 
:.t 24 

7.()9 

3. 84 

52'.14. 3 2. 97 
3487. 2 l. 98 

41965. 4 2.1. 84 
44952. 6 25. 54 

4413. 7 2. 51 
4297. 8 2. 44 

4670. 4 2. 65 
3866. 2 2. 20 

4247.6 2.41 
37ll9. 2 2. 15 

4617. 4 2. 62 
6147. 6 3. 49 

3542. 0 2. 01 
2\185. 9 1. 70 

4243. 3 2. 41 
360!. 1 2. IJ5 

2001. 8 1. 65 
8096. 2 4. 60 

8487.8 4. 82 
2993. 2 1. 70 

2730.2 1. 55 
3b76.9 2. 09 

2487. 6 1. 41 
4008. 6 2. 28 

441l. 5 2. 51 
5765.4 3.28 
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UNITED ST.A.'.rES OOAS'I' SUUVEY.-GEOGRAPHlCAL POSI'l'IONS. 

Section I.-Passanwqumldy Bay <tnd St. Croix River. 

Numa of stution. 

CampoUellohlaud, (B.)-·---·----· 

EaRt lleaC'Oll ••••••.•••••••••..••.. 

Carrying Place Church ....... __ .. 

\Yo-odo.rd's Point. ..•..•.•........ 

Lubec Church .••....••..••..•.•. 

Signal l>'!agstaff - ......... . 

L)zard SjgnaL ............... _ .•. 

Mark IPland, flag in tree .......•.. 

Plast<'r .Mill, chlmut•y .••...•.••••• 

Pole on hilL ...•...•••.......•••. 

Comstock, (I) ................. _ .. 

Chimne-y of Bmall Baptist church _ . I 

Shackford ..... ___ . ___ ·- __ ... __ ... ! 
Tinker'• Island, flag ______________ \ 

I 

::c~:::,~:=~ ft~~--::::::::·::·.1 
I 

White Head _____ ... -----------· .. , 

Hospital Island ............. ______ ! 
Nubl>le .. --- -·-·-- .. ------- ------1 
Pleaoaut P<>int Churoh . _. __ ... __ .. ( 

Pleasant Point, fiag11taff .••..••... i 

Leighton'• House, chimney .. _. __ . ·I 
.Clam Cove .••. --- •. ----· ......... ·\ 

Herring Cove, white roek. __ . ·--- .. i 

West Beacon.··-···--···· ...•.... 

Liberty Point, ilag in tree ....... _ .. 

Liberty Point Ledge ........ ------

44 54 08. ()() 1 

i 
44 49 48. 99 i 
44 48 36.!J2 I 

l 
44 50 11.99 I 

44 51 37. 29 

44 51 39.9:2 

44 52 18. 94 

44 52 04. 72 

44 5l 31.63 

44 52 ~j3, 39 

44 52 49. 40 

44 52 .53. 88 

44 54 00. 5:3 

44 58 28. 45 

44 5!1 Ort 16 

44 5f> 31.::-m 

45 01 2L4:! 

44 5!! HI. 44 

44 59 34. 24 

H 57 21.12 

4-1 57 26.26 

44 !i2 47. 99 

4t !i7 57. 47 

44 !i'.l 30.86 

44 50 20.35 

44 49 55. 7l 

u 49 40. 04 

GG 57 0:1. 21 

()() 58 5-l. 33 

66 59 00. 15 

66 58 54. 70 I 

66 ~B 55. 36 

66 fi9 11. c.u 

6f3 58 42. 7P 

67 00 50. 79 

I 
G7 00 44. 03 

67 OJ llO. 81 

67 00 37. 73 
i 

6G55W.701 

6() ,')4 41.60 

6G 54 47. 74 

66 ii 31. 17 

6U 54 31.66 

()() 54 01. 21 

67 02 02. !11 

67 02 05. 41 

67 0.5 24. 65 ' 

67 00 46.41 I 

66 54 27. !\.'\ 

66 55 32. 97 

66 5!i 47. 22 

West DU..---------------------- ... 45 0127.52 66 :;<J 26. 65 

E"'t Bli•s ·---· --·· ............. .. 45 0-:J 03. H 66 49 14. :J3 

CuJU!f •• ·------- -·---· ..... _ ...... 45 02 54. 02 66 4g 54. 49 

Dead.mau Read ..•.••••••••. ·--·-- 45 02 30.00 66 46 32. BO 

0 

2:2 44 3~t 
lZ"J 55 17 

79 05 2'2 
359 24 Z"/ 

189 36 54 
257 16 49 

58 13 34 
3:.)() 24 22 

3:19 10 59 
164 37 12 

15() 34 30 
2L7 16 47 

254 19~ 
l:U.l 29 12 

15!l 18 57 
227 51 13 

l?B 3!} 47 
269 51 3~ 

167 12 42 
2i4 513 45 

201 32 40 
314 17 44 

307 22 59 
14~! 0"2 00 

244 45 06 
40 58 :2.1 

2.1~) 34 30 
37 06 rnl 

~ 45 14 
9~') ~4 !)(} 

g 50 51 
24 47 54 

~W4 12 3:J 
36 57 45 

9 HOG 
3B 49 57 

27 30 .'\!) 
72 37 3~) 

l7H :l:~ 41 
6(i 43 OG 

199 50 10 
219 17 I:J 

35i! 54 46 
b~l 33 lll 

308 4-5 2!_1 
29 57 23 

63 22 27 
287 47 2l 

81 14 05 
96 53 46 

54 5'.l 39 
!Hi 31 ll 

To stntion-
I 

Baek azi­
umth. 

Distance., u· Dil'I· 

1 
l~tance. t:nu~f·. 

-------- ----- ---- ---- ---

1"""'riar'H l{('ad .••.....•••. 
Perry Pis,r•.'OIL .•.•.. _ •.. 

Pnrcupin(> ·-··--······. 
~uoddy ···-·-·--·· .••.. 

F'riar'R Jfoart ..•• _ •.. __ .. 
(J:uoddy ···-··········-··-· 

P1~r<"upint' .. _ •.. _ ...••• 
Quo.ddy -----···--··-··· 

Qurnl<lv ....... ·-· ..•.. 
Prince~ Ut>gent 's lll'doubt 

PL•rr~· Pigt-on ........ _ •.. 
l<""'riur'i:; ll1..·u.d .•...• _ .....• - . 

Pria.r's Hend .....•....... 
Cf)mstock, (2) ... ~ .. 

'l'r(>at .....••..•••• 
Yriar'I{ Hcacl ....••...•... 

Friar's Head -..... _ . 
Prince Rf' gent 1.::i. lt-etloubt 

Prine<> Rt>gt.'nt '8 R"'douht 
l•~ril1r'i;. Head 

Oomi:;tock, ('2) ...• _ .. _ ... 
Trt~at ............ . 

Comio:tock. (2) ....••. _ ••.. 
l{oger ..••..••.. -· .. - .... 

Priar'tl- Head .. _ ..•..... 
Perry Pigeon_ .... _ ..... 

\\-,..hitti Hrn·Me .....•.. 
ludia.n li:;land .•.•.•...•. 

'Yhit<' HorRC' ....•.. 
Indian Island ... _ .... _ .. 

Haunahurv ...••.••... 
Perry Pig(;un ........... . 

\Vhit<.- Hor~e ..•.•........ 
Hanan.bury._ - . 

"\\'hit.(• HorMf' ....... - •... - . 
lndiau ll°'land ..... - .. - - · - - · 

1 

Hanoabury ............. ·-·I 
Indian lslaud ............ _. 

Dc-nbml .. ·--- ••••• ________ I 

Perry Pigeon ............. · \ 

~~~;o·,;::~~~-: .;;;; ::: ~_;:I 
Prince It(' gent's Uedoubt. 
Pfllrry Pigt:'Oll ..... _ ..... 

Bishop ___ ..••...... _ .. ___ _ 
Quolidy ...••.. _ .... _ .. ·- •. 

Porcupine .••......••... --­
lndian Point ... __ ...• _ ..... 

Porcupine .•....•.. -· ...••• 
Indian Point .. -~--.·····---

Q110ddy .......... ---------
lndinu Point ...•.... _ .. _ ... 

0 I II 

2<r2 44 no ! 
30::1 ;).{) .55 

25!1 ()<J !l:~ 
17!l ;.?4 !..'b 

~! ;17 34 
77 li 51 

2:1A 12 11 
14ll 2~=) :w 
J:;p 12 O::?; 
3cl4 Jti l4 . 

3~8~i~i: 
74'zo :::2; 

30£1 Zi:\ 0'2 

339 18 43 
47 51 47 

:>Fl ::w ;.::!;, 
() :l~ 55 ; 

E 40 11 
13!1 .)3 40 

~J47 12 37 
94 !')~ 5G 

'21 32 41 
134 113 ::?!• 

127 24 .':'i2 
329 ()() 10 

64 47 J'i 
220 56 ~7 

7!-l :16 2,) 
217 03 fi7 

1~2 43 13 
215 lr:i 58 

lf'!i 50 3~ 
'....'0-! ');) :lt 

~; J4 :.!I 
2\tl 53 :...ll; 

189 4:J 3'.l 
218 4i 17 

207 2B 40 
:!5:1 :i~i .J.;-} 

358 3:l 32 
24() 42 18 

l9 51 42 
39 17 16 

17~ 55 07 
2-t:i a1 !7 

I~ 51 og 
209 il'5 17 

243 20 2e 
107 48 17 

261 10 16 
276 5":! 5:! 

2~4 52 29 
2Y6 30 27 

.Mnrrs. 
a1 .~)7. u 
8!H7. 7 

4717. 1 
17~rl.9 i 
142:-t. s I 
HJ(l:>.1 I 

~~g1: ~ : 
i 

5199. :i I 
G817. 6 ! 

lliJ.:H.;J 
i!023. 8 

lfi81. 5 
271J. :J 

12G7. 8 
13::HI. 7 J 

:36tl":!. 7 
ti748.:J 

4A:l7. 7 
37\l;'"). !.':' 

G8R r:i 
222':!.:l 

!573.;, 
1932. ;) 

4416. 4 
66.":i:.?. 5 

'1·18!1.3 
5503.9 

:lH:Hi.;1 
G7B5. 5 

426. F 
llJ.13. y . 

!~71i.:-.i 

11/:f:!;J. 7 

:tt7.-l. ~J 
7170. l 

9:16'3.9 
166i'.. 5 

10820.1 I 

lfi.1.:3. ~) ! 

8H4. 7; 
]5-'),;j 

5200. 8 i 
:m10. 7 

13549. 3 
7810.4 

416.1. '.! 
18l9. 2 

72Pl. 7 
1705. 4 

21il~. 8 
134:-.!. 0 

Yards. J.\Jiti·i;:. 
~H:n.u 1.!1ti 
973:2. 1 s. 54 

;JJfl(). 4 2. 9·i 
19fH3. l LI:! 

~l 18. 5 4. fil 
~lfl.8 1.24 

3.'l:"l9. 6 1. !!O 
3.)58. u 2. 02 

OOJ:Lfl a.42 
,, 45.J. 5 4. :24 

12h1J. e 1. n 
~'Zit?. 8 1. ':...~ 

JP:IB. 8 I. <4 
2961.9 Lf.R 

13PG. 4 0. 7!l 
145J.2 o.~:J 

4(1{);).5 
7:17~1. t< 

~3.J.li. (I 
4L:i-U.Ll 

";';}1. :.'.! 
24:3:0. 2 

627.1 
2135.2 

4f!2B.fi 
/:274.!_I 

4~0!1. 4 
6018. 9 

:m1fi.ri 
7420. 4 

466. 'i 
121EG. 7 

:J>'<ll. 8 
!J:!B~l. tl 

:3ti!ll. ~ 
784l.O 

6729. 3 
8t)83. 5 

l()'J.j~. ti 
J8'.!4. 6 

118'.l-2. 5 
17~6. 8 

92"l4.h 
16~). 8 

5f'l87. 5 
~14~.(i 

14817. I 
8574. 0 

4.552. 7 
lP.8!1.5 

1~rn:t 1 
1865. () 

2!'93. 3 
168ti. 3 

2. ~H 
4. 19 

3. 04 
~.:.M 

o. 43 
I. 38 

o.:ifi 
1.21 

2. 74 
4. 13 

2. 7B 
3, 4:J 

0. 2t1 
6, ~1;2 

'J.lti 
fi. 41 

~- 10 
4.46 

5. B:! 
1.()4 

fi. 7:2 
l.02 

:J.:15 
0. JU 

8. 42 
4.87 

2. 5f~ 
1.13 

4. 52 
I. 05 

I. 64 
0. 9(; 

2£10312 Whitellorsc ..•••..••..•••. :109 0:.2 07 4133.2 4~519.9 2.57 
56 00 19 HR.nnah .. --- . _ .... ·- .... _. 2~35 55 19 112".JJ. l 12:.?73. 3 6. 97 

37 19 01 
114 49 29 

95 38 22 
nu; 18 

~2 03 24 
97 46 56 

".,.bite Ilor:sc ... _ •.. _ .... __ . 
Anley .. ------------···-·· 

~~~·~K u~~;id- ~ ~ :: : : :: : ~ ~:::: 
White Horse .. -·-· ••. -~-- .. 
Anley--. . - ... ---- ---- .. 

217 17 05 
ZH 47 17 

~75 30 =~ 
2>2 10 36 

Zll 59 11 
277 42 50 

5924. g 
4493. l 

3214. 6 
9Hil.7 

0040. l 
7682. 7 

6479. 3 
4913. 5 

3315. 4 
1001!1. 0 

9886. 0 
8401.6 

3.68 
2. 7!J 

2. 00 
5. 6\1 

5.62 
4. 77 



 

150 REPORT OF THE SUPERINTENDENT OF 

UNITED STATES COAST SURVEY.-GEOGRAPHICAL POSITIONS. 

Section I -Passamaquoddy Bay and St. Croix Ri11er. 

' 
Name of "talion. 1

1 
I .. ntitude. I, Longitudl'. Azimuth. rro station- \ Bark uzi-

- _______________ [ _____ .. _____ ---- _________ ! muth. 

i lliK· 
Diritance. j J)iHtancc. tance. 

Pt>a Point.--·---------····· 

~fascalJlH ...........•....•...... 

llnrnr1 ..............•.......... 

l\Ic1v,--a.tt ..•..••.•.••••..••• 

Si111p1::1or1 •••..••.••••.•••••••..••• 

Adam 

I\1ink. ..•.••.••.•.••••.••••. -----

45 0'2 :m. i)(j 

45 02 l~l. 00 ; 

45 00 09. 74 

44 G9 58. OJ 

4,1 59 55, P8 

fifi 47 52. HI 

66 ;,1 05, 80 

66 53 40. 49 

66 54 06, 65 

66 54 2!), 46 

45 00 48. 66 : 6(; 54 04. 07 

4:J no :15. 42 i 
• i 

44 59 27. 05 ' fifi ,');") 47. 70 

Ht. H•'leua ........... . I 44 59 :!2. 2:i 6f:i 56 12. HI 

Mowt• .... 

Hig-gin13-. 
....•••••••••••...••• 1 

Hardwood ..................... . 

(1ravP;•nrd ......•............... 

Hutler ...... . 

l'himnr"y of v;hitt' hon~l'. with whitl' 
roof. 

Hoy ............................ . 

l"nrkcr .............•...•....... 

PemHt'fou ..•..•..•.....•.••..••. 

MRcmMt('r. ·······-·······-

ftfn.tth('W8. -·············-·····•· 

Clark'l-1 Point, unpainte<l hon~t>. 

C'binmt-y. 

Clark'~ Point, y('llow ltom.;e, ebirn­
ll('Y· 

Clark'i; Point, fin.gi;;triff •••.•. 

Oak Head ............. - ... . 

I 

44 59 :35. 44 

44 59 52. 3!} 66 55 47. 57 

45 oo se. 45 66 55 15. 94 

45 00 59. ~4 66 55 47. 85 

4;; OJ 12. 24 6G 56 12. 28 

4;, 04 3~. 11 6fi 54 !23. 31 

45 01 58. 87 66 55 16. 01 

45 Ol m. 48 66 54 45, 14 

15 01 53. 66 00 56 59. 07 

45 02 41. 11 66 55 35. 85 

4;, 03 44. 35 66 54 17.16 

45 05 28. 41 66 54 h!. OJ 

4;, 05 21. 37 r,i; 54 :m. 74 

45 05 22. 46 66 54 55. 38 

44 58 17. 94 67 00 52. 6::1 

100 0:3 26 An!C'y 
79 44 3:~ North Head .... . 

36 2~ 43 Hannah ............ . 
6ll 17 32- NorthHead ..•....... 

2RO 00 lfi 
2.JH 38 :24 

216 25 3.') 
24H 15 05 

197 57 34 
1 

Anley. . . . . . .. . . . . • . ..... 17 58 :10 
2!J8 27 O'l '\\7h!tf· HorBfl . . . . . • . . . . . . 118 28 14 

201 57 59 
7 43 13 

134 56 36 
2tl3 19 31 

!!Or:i 23 1 6 
6 40 1:1 

295 01 47 
130 :n 4;~ 

Anley . . .. .. .. . .. . . . . •• . 21 59 14 
Hannabury.......... .... 187 42 4:1 

--.11 
NorthH~ad............... 314 55 00 
'\\rhite H<mle .••...... ·--· 103 21 !8 

Anley .................. 28 24 2-~ 
Hannahury........... .. . leti 39 42 

'Vbite Hor!le _ . _ _ 11!"> 04 05 
North Ilea<!.......... . . .. . 310 36 4D 

lli4 ~1 34 NnrthHend. ---------. __ _ 344 31 0'2 
EB 4~ lG 208 46 34 ! "\i\ThiluHorKu ..•..•••...... 

.'35 41 00 [Hannah ................ . 
173 013;, 

1
1 Morthllend ................. , 

i 
lP7 0115 Northllead ........•....... 1 

17 0'2 44 Hannah ................... : 

341~12 Hannah .................. . 
i 

160 2-7 5-1- Northlfoad ..•............ 

300 05 38 
114 ~'Y j;j 

2'2 3!l 2B 
2!!8 46 IL 

348 36 01 
Z:i5 41 ll 

316 44 21 
1 54 0() 

3lfi 36 20 
22 14 44 

70 30 44 
2.14 13 37 

303 50 37 
135 52 47 

260 29 43 
126 52 13 

34 22 04 
338 47 47 

330 01 06 
344 31 08 

326 05 51 
20 01 56 

16 09 51 
f'8 11 09 

2"24 46 37 
54 06 44 

\Vhite Hor~e ............. . 
North Head ...... ____ .... . 

Hnnn11h .....••.•.•......•. 
\Vllite Horse ............. . 

JIR.nnahury ..•. , ___ .. 
Anley ..........•... 

Anle-y 
Hanuahury ......... . 

I 

'\Thite Hor!lf' ...... ___ . ___ .. I 
Haunah ················---! 
North Head .••... ---· .•.... 1 

Anley .. ·····-······-··-··! 
White> Horse ..•..•••....••. : 
Chamcook ......•....•... ·I 

I 

~~!;;c~~k·.-_·:: :::::: :::::: \ 
North Head .............•.. \ 
White Horse ..... ----

Anley .......... _ ........ I/ 

White Hone ......•.....•.. 

Anlev ...... _ .......... .. 
North Heall .••....••.. ----1 
North Head ............ .. 
Navy .... --------·· ••.... 

North HeRd. --- . ----- .... _. 
P-erry Pigeon .....••..•.•.. 

215 40 04 
353 Ol 20 

7 01 28 
1!17 02 Hi 

214 lO 59 
340 27 22 

12-2 07 58 
294 28 18 

202 38 l!i 
118 48 &I 

168 37 00 
55 4:J 5;) 

130 45 4Y 
lEl 5:3 43 

J:lfi 38 40 
21f2 13 08 

250 29 28 
54 15 l!l 

123 54 10 
315 47 21 

80 32 01 
306 45 48 

214 20 28 
158 49 ~5 

150 02 29 
164 32 47 

146 07 Zl 
200 ()() 29 

196 08 42 
248 05 56 

44 49 40 
234 05 04 

'Mdres. 
;mt:ifi.6 

11588, 1 

9783, R 
4851. 0 

;.osi. 5 
2;)45. 3 

6198. l 
6860. 5 

3e;i:1. 6 
:l4ll"2. () 

4756. 7 
8418. 7 

473fi. 7 
2'273. 4 

372."i. 2 
502.J,6 

2971. 4 
371>7, 0 

3357. :I 
21151. 5 

4043. :1 
2980. 0 

5109. l 
1855. 9 

5883. 7 
5735. 6 

9272. 6 
6134. 7 

:1978. 2 
l:'.i4.'i3. 1 

6.102. 8 
78:JO. 8 

2506, 7 
3894. 9 

7930. 4 
14435. 4 

4329. 4 
14835. 6 

5271. 3 
8405. 7 

5137. 7 
11464. 5 

5100. 5 
7~19.1 

7683. 5 
10426. 7 

8066. 0 
3821.2 

Yards. _,\Jiles. 
6!'1'.!4.9 ::t. 71 

J2fi72. 4 7. 20 

10fi99. 3 
5304. 9 

6191.2 
278~!. 5 

6778.] 
rm.4 I 
4181. 3 ' 
3720. 3 

~~~:~I 
5119. 9 
2486. l 

4073. 8 
5495. 8 

3249.4 
4119. 5 

3G7t..5 
32-27. 6 

4421. 6 
3258. 8 

5587. 2 
2!:1' .... '!:1.6 

6434. 2 
6272.3 

10140. 2 
6708. 7 

4350. 5 
16899. l 

6892.6 
8563. 6 

2741. 2 
4259. 4 

8672. 4 
15786. 1 

4734. 5 
1622'J. 7 

5764. 5 
9192. 2 

5018.4 
1253i. 2 

5577. 7 
8550. 8 

840!!.4 
11402. 3 

8820. 8 
4l78. 7 

6. 08 
3. 01 

3. 52 
l. 58 

3. 85 
4. 26 

2. 38 
2. 11 

2. !l6 
5. 2:~ 

2. 94 
l. 41 

2. 31 
3.12 

1. 85 
2. :14 

2. OA 
i. s:i 

2. 51 
1. 85 

3.17 
1.15 

3. 66 
3. 56 

5. 76 
;1. 81 

2. 47 
9. 60 

3. 92 
4. 87 

l. 56 
2. 42 

4. 9:1 
8. 97 

2. 6~1 
9. '!2 

3. 28 
5. '!2 

3. 19 
7. 18 

3. 17 
4. 86 

4. 77 
6. 48 

5. OJ 
2.37 

Gordner'•Point .... ---···---···--· 44 5916,28 67 00 09.75 230 2.131 NorthHead .••..• --··--··-- 50 26 04 6155.7 6731.7 3.S2 
158 51 48 Chamcook ..... -- • • . . • . .. . 338 48 37 16.113. 5 1783'J. 9 10. 14 

Davids<>n'• Head .• --···-·······... 45 00 18. 7I 66 58 54.39 140 59 34 Navy ....... _ ........ _.... 320 57 10 
237 (]IJ 18 North Hond .••.•. _... .... .. 57 10 58 

7071.7 
3681.8 

7733. 4 4. :l9 
40'.!6. 3 2. 29 

17114 10 Chamcook .. -····-······-- 3511239 18372.7 20091.9 11.41 
1813415 Navy.·-········--····.... 134 24 10368.9 11339.1 6.44 

Perry, north gable of born ....• - ., 44 57 40. 89 67 02 30. 84 

Perry, south gable of fish-house... 44 59 15. 95 .(17 03 00. 68 18711 31 Navy ... -·--- ... -......... 7 12 01 7490.1 8190.9 4.65 
1715812 Chamcook .. _ .... - .... ·--- 3515702 15373.9 168rn.5 9.55 

l'errr, chlmnoyofwhitebousewilh 44 5!l 58.62 67 03 51.70 254 49 00 NorthHtad.--···-···-···.. 74 54 13 10016.8 10954.0 6.2!.! 
rt .. ddoor. 199 07 05 Navy.-----~-·--------·-·· rn 0814 6471.2 7076.7 4.02 

Perry. S<•llth chimney of yellow 45 00 05.46 67 04 00.66 2.'i6 O!l 57 NorihHead .• _ ... _......... 76 15 14 10090.2 11034.3 6.27 
llouRf'Withdorrucr\viudowB. !.!(10514!! Navy .. ---··--·--····---·· 20525..~ 6317.6 6908.7 3.9:i 

Perry, •outhen•t gable of yellow 45 00 47.:!4 67 04 31.25 21219 26 Navy.·--···-··--····--··· 32 21 00 5456.0 5966.6 3.39 
bott•e. ~6:15311 NorthHead .• _ ... _ ......... 835850 10527.0 11512.1 6.54 



 

'fHE UNlTJ<D STAT~S COAST SURVEY. 151 

UNI'rED STATES COAST SUUYEY.-GEOGRAPHICAL POSITIONS. 

Section /.-Passamaquoddy Bay and St. Croi;i: !liver. 

Name of >i-ta1.ion. 

-------------,. 
i 

Perry, chimney of one-.story white I 
houae on Point. 

RobbinRton, chimney of two-st-Ory ·1' 

yell.ow homw. 

Robbinston, whit. spiro .... _ .. ___ ·I 
Beacon on we.Ht side of St. Andrm"·'t1I 

i 
Navy blam.l Bt!acun. ······-····-·\ 

i 
Beacon No. 1 ..•.......•..••...•• 

Latitude~·r ·-L:~:::- A zim=~h. 
---- -------------------

45 03 25. 76 

45 05 0'2. 87 

45 04 15. 06 

45 OJ 27. 09 

45 03 44. 35 

'l'o stution-

----- -----------

67 04 5:!. 66 i 273 11 30 
I 1s1 at; 2t 

Korth Head ..............• -I 
Chamcook ...........•.. ··i 

67 06 52. u:3 i 145 15 2tl Slwrtln.nd ..•.......... _. 
rt:! 37 53 _N ftV}' 

67 06 21.15 
1 

318 0:3 08; Hannah ................. . 
llr.J 06 46: S~ortlund. ··-·-----·---·-· 

:Hack azi­
muth. 

0 

9:1 20 24 
1 :>o 31 

3'.!.5 14 0:1 
92 41 ~ 

138 m 2:3 
2t'2 05 01 

fi7 03 43. 7.1 1~ ()() 1 [> Shortlarnl . . . . . 2~7 ;x-1 ~l8 

W8 ]~ 2:J Nortb.Head ..•............. i 11~ 23 213 

07 01 45. 73 : 2!19 08 17 
()5 26 l!:) 

NorthII~ad ................ ! 119 11 .58 
~a.vy ..•....•....•..•.•... j :H.~25~ 

67 00 26.!?7 l 310 2~ 40 XorthHeud .......••...... 
7U 4i :tl i Navy . ___ . ___ ...... . 

130 28 25 : 
2)0 41 J:l 

}..fares 
10~54, 0 ' 
lotitlt. 5 

4-W8.f! 
(j(f.2.J.. ~ ' 

Yard . ..,.. 
l Wi~. 0 
1166:J. 3 

4919. 7 ' 
G589.0 

~Hile:i. 
ti.8l 
6. G3 

2.80 
3. 71 

1 i:lr.~. 6 i 1srnn. fl: 10. 79 
2.07 333:.!. 13 I 3044. 7 

7045. 1 
ltl811. u : 

78:l4. 4 
77i!. 4 

0704.8' 
2;'>~;j,_ 4 

7104. ~ 4. 38 
118:.?:.!. (l 6. 7:2 

85117. 5 i 4. 87 
8H.6, U. 43 

i:S:l:!. 1 i 4. 17 
2t!27.3 l.tH 

Chimney ofboujle on bluff........ 4!5 05 15. 16 Gi 02 37. 48' 333 14 38: Hanuah . .........•. ..... 15'.l. 1FI l;":". 148P9. O 16:203. 1 !l.'Jfi 
3ll 51 56 NortbHead............... 131::;()16 107l:J. l 117!5.5 G.t;6 

• 
"°"est end of barn on Minit~ter 45 00 14. 87 fi7 02 12. 22 1 4 33 07 Perry Pigeon .. _.......... 1B4 :32 :!:l ~ l 70Hi. :1 l~fill8. 5 10. !"17 

bland. 3;l75Jl5 Ilannall ... ---·-·--·····- .. 157.56J4 1G3ao1 litlt30.0 JO.Hi 

Block.House •.•..••..•.•..••...•.. 45 04 36.96 67 04 32.10 299 38 ~1 Nl•rtltHead ..••... ---····· 11~) 44 04 12067.8 1319(i.H 7 . ."'10 

St. Andrew'1:11 Rhort wl1ite spire. 

St. Aa4rew's, tall white spire ... _. 

St. Andrt"w's, fl.ag'll&1f --------·--

10-1 51 06 ! Shoi·tlnrnl. ........•....•. ~1 51 03 5iH:J.8 6'~!.~.5 ! 3.6J 

45 0-144.84 67 03 05.62 15B 05 ~2 Cbarueook ................ :13~ 04 16 1 546fi.6 i f..!l7R.1 :J.4{J 
U 4:J ;,1 l'erry Pigeon ___ ... Ml 4:1 4:; 141~4.4 1';511.6 8.t<l 

45 04 35. B4 1 67 O'J 52. 69 i 156 3~ 05 
! 1 54 ~2 

Chameook. 
Perry Pigeon ........ . 

45 04 49.15 67 02 50. 81 34., 48 13 Nffvy 

' 330 41 '"' iiunuab .......... - -- .. --- . 

:3:JG 3U 50 
181 ,.. 37 

]fi.5 48 :Jfi I 

150 410 44 
~~H3. 3 ! 

14328. 2 

r.:n7. o: :i. 6-:J 
15:.!15. 1 8. 63 

:i~~IR. 7 j 1. 8:l 
1 ~>66~. 9 : 8. ~o 

St. Andrew's,llght-bousc ••..••.•.. 45 04 04.74 67 02 28.89 3~ 3811 Hmmah.............. 14~l 4142 1 12:100.6 · 14107.7 i-'.(t'J 
155 45 Ol 1 Chawcook .. ··-·····-·---· :~;35 43 ZJ f blll9.U 7307.4 4.:SO 

New Bnrnswick, chimney a.t east 45 08 54. eo 67 07 19. 33 ! 17 05 39 Rhortland . UJ7 04 3;\ ! G7~. ;i 
1~7 OJ 3:1 ~ 43~9. J 

7:l~O. 9 4. 20 
4~UO. 0 : :.!. 7:i end of white house. 1 307 01 3Q Charncook . 

Gouldsborough Bay, .Narr¥uag11s 
Boy, Pleasant Bay, Cliattdfrr'l.l 
Bay, Et1gU1hman'8 Bay, a1idMa­
C',hiaa Bay. 

MOUNT DESERT .••••. ··-· .•••.. 

Pigeon ......................... . 

Burke _____ .....•..... ·---·------

Mitten ••.•.. ······--··--···--·· 

Mooae-a·bec .•••••••••••••..•••... 

44 21 03. 86 OE l:J 15. 48 

44 37 45. 30 67 23 22. 85 

44 27 17. 54 67 53 01. 92 

44 35 54. 65 67 58 07. 95 

41 43 19. 33 67 39 45. 38 

44 30 08. 74 67 30 56. 45 

i 

6514 10 MnuntDesert. _____________ 244 3!11:! 7298--2.2: 79811.1 45.:J3 

2-13 3.156 Howard---···............ ()~~ S-4 44 437~s. n ! ·17~86. 2 27. 2t 
29".!'~. 7 ' 3l957.1 1~. iii 66 52 24 l\lount DeHert ...••••••..•. ·I 246 3.8 15 

317 01 28 
265 :12 52 

Zl5 22 51 
:w 41 44 

215 20 22 
l!'>i :JO 32 

Pigeon·-----·--- __ .--·-_ .. i 
Howu.rd ...•......•..•...• ] 

~i~;:;~ ::::::.: :: : : :::: ::·: 
Howard .................. . 
Mitten ..•... ···---·-----·-: 

157 05 m 
85 57 17 i 

11~ 34 2"2 I 
210 32 25 ! 

I 

17331.5: 18~~;,..1.2 
460'>1. 4 50407. 4 

23968. 3 ' 2fi2 [I. 0 
34494. 0 : 3772 l. 6 

10. 77 
28. 64 

3ii 2.J 40 : 17~'3. 7 18900. 9 ! 10. 7'4 
33-t 24 21 I 27044. 4 29574. 9 16. 81 

White ....... --- .• • . •. . •• . • •.• •• . 44 :J;J 49. 23 67 44 26. 50 107 36 22 Burke .•..•......••. - •.. . •• ~~7 2G 45 ! H1004. 4 20782. Ci 11. 80 

Tucker .......••.•.••...•..•..... 

Seh<>odic •••••• --·· ••••••••• ---· •• 

Hovey·-·-··············-········ 

Allh ••••••••••••••.• --···--· ·--··· 

Baker's bland Light ......•..•.... 

Petit M&wm Ligh'., chimney ...... -I 

:::::.o:~_l:g~~~to-~~~::::::·i 

44 31 08-01 

44 21 01. 67 

44 29 18.32 

44 24 37.0'J 

44 14 27. 391 

68 10 31l. 911 

68 0"2 :>O. 49 

68 01 49. 89 

68 05 33. 56 

6811:16.34 

44 2'2 02. 17 ' 67 51 30. 87 

44 22 0"2. '16 G7 5 l 30. 10 

44 16 46. 8fi 6i< 13 f~2. 88 

48 U...'5 16 l'igeun. 2'27 59 J.l , J:'i:llU. 5 1674:.J. 0 ~I. 5! 

)lJ 28 09 
28ti 4!1 21 

90 20 26 
151 01 43 

5 00 11 
44 53 10 

331 ~8 46 
150 44 00 

223 4~ 59 
169 49 43 

8:! 59 :i9 
134 34 3.) 

168 l:J 05 
148 55 18 

2Jf) 50 4~ 
177 !')~ JO 

Mount l>e->Jert. ••••. ____ .•.• : 
PigeQn ....... --- ... - - .... . 

?tlnuntDesert ............. 
1 

'l'ueker ...•.....••..•••.. --: 

Schoodic ...••....•••.•.••• 1 

Mount Desert .. __ .. _. __ ..•. ~ 

Schoodic .•.. _ ..•••.•.•.•.• 
'l'u.ek.er ........•.....•.. __ 

Schoodic 
Mount Desert.. .. __ ........ . 

Rchoodic ..•••..... - ..•.•.• 
liOV('Y •.••.•....••.•.•.•.• 

Pigoon ..••.•.••••. ---··---
rru.uk .. -----·-· ---

Schoo.tie .. - .... __ . 
.Mount J)cl-!f'rt ··- ... -- ...•. 

] 9() 2(i 20 I 189f>O. 8 
1-07 01 42 ii 24433. 1 

27(.) 13 OH l~O. 7 ! 
3.10 5G 14 2139~. 0 

184 59 ~>g J;hlSG. £ j 
2'24 45 JO 21514. l . 

20734. µ 
2G7rn. 2 

131:-J;"). ti 
2~J40-·.J. :1 

J682G. 6 
235~t7. 2 

11. iK 
15. 18 

9. 5f:i 
I:t 17 

151 30 40 ' 7.'ill:J. ~ i 8270. 9 ' 4. 70 
33U 40 25 : 13837.1 : 15131. 9 8. 60 

4:{ 4~l ()f) I Hi8.'l0. ;·) I ltl427. 2 10. 47 
3.u1 -tt< : .. H 1243-2. o ia595, 3 7. 12 

2fi;2 .'i! 44 , 15lth.f. H 16.'">8;2. 8 9. 42 
314 27 2-2 1919~. ~ : 209Y5. 3 11. 93 

:14~ 12 OI !IY40. :1 i \0870. 4 6. 18 
;r-J8 45 :3~ <l!'l:~J.I. ;J . 38G4l. ~ 2L !Jfl; 

.59 57 ;x; I5tie4. o 17151. 5 it 7a 
:f.17 5? OJ 7~1:Ml ~ 8H79. 4 4. 9;~ 



 

1!)2 REPO~T OF THE SUPERINTENDENT OF 

UNI'l'ED STATES COAS'l' SUHVEY.-GEOGRAPHICAL POSITIONS. 

Section I.-Gouldsborougli Ba;11, Narraguagus Bay, Pleasant Bay, Chandler's Bay, ~· 

Name of station. Latitud~. Longitudt.>. Azimuth. To JoJtatiun-

------------- ------ ------

Square House, Mouth chimuey .. _. ·11 

Light-kecper•8 HonHt', chimnl'Y. - .. 

I Burnt ............................ 

1 
Long ............................ : 

Jorduu ....•....•..•.....•..•... 

\\'heeler .......... - ..•..•...... - . 

Grindt>tone .. ---- ..•.••..••.•.... 

Church at '\\"'inter IIarhor 

Egg . ·-· .•... -·-. ·-· --·. -· .... 

ChurcJ1 at Bar llarLor ..... . 

Young .•..•...........•......... 

Chirnnev of 1nna.ll white homm with 
dark roof. 

Rt. Bernard ......... --- . -- . -

.ltlm~quito Harbor Light ...... . 

Newport ..............•.•...... 

44 20 l~. 8:3 

44 21 40. 34 

44 23 57. o:i 

44 24 5G. 08 

44 23 ll. 26 

44 2'.2 50. 5Ll 

44 ~3 30. ()() 

44 21 13. 4;1 

44 23 13. 35 

44 18 35. 9ll 

44 25 48. 87 

44 24 10. 31 

H 21 40.07 

44 21 Ol.fi9 

GB 05 31. 79 

68 04 55. 74 

68 ll l:J. O:l 

68 09 38. 39 

128 2\J 34 
37 48 52 

84 14 22 
293 16 12 

!..'il5 50 54 
260 47 06 

174 0.1 44 
3U2 01 34 

68 1)7 32. 83 319 10 00 
160 13 11 

68 LO 30. 42 42 54 38 
248 01 O!l 

GB 05 21. 5!l 175 24 0-2 
155 24 13 

GS 05 04. 73 . m ~5 04 
327 05 5:1 

68 07 ;m. 70 273 02 3'2 
E7 38 31 

68 12 02. 22 2~8 20 58 
253 14 52 

68 11 04. 73 147 37 32 
247 37 47 

68 06 01. 13 148 ()(] 15 
47 34 ·IP 

Tucker. __ . -- ..•.•........ 
Mouut, DeHert .•............ 

Mount Deser.; ..•.•.•.•...•. 
Schoodic . _ ............... . 

Schoodic .•..•...••. ------
Ash ............ -······--· 

Tucker ............•...•.. 
Schoodic ................. . 

Sclmodk ................. . 
Tucker. ·-----------

Mount Desert ...•••.••..... 
Ash ...... ·········--··-·· 

Ash···--· ............... . 
.l'ucker ................. . 

Mount Dest'rt ...•...••..•.. 
Schoodic ... -------------

Scho.odi~ ...........•...... 
Mount Desert .•...••..•..•. 

Sch()odie .•................ 
Aish .•..••.•••.•••.••..••. 

Mount Desert- ..........••. 
Scboodic .•.••......... _ .. 

Tucker .................. . 
Mount Desert. .. ___ . --- . -·. 

:ioo 25 se 
217 43 28 

264 08 32 
113 17 40 

llli 0'2 41i 
80 51 04 

351 03 01 
12'~ 06 20 

139 13 18 
340 ll 00 

2'.22 52 42 
68 04 37 

3;)5 23 54 
335 20 30 

247 19 20 
147 07 27 

!J:J Oli Ofi 
267 34 48 

108 27 24 
73 rn 24 

327 3fi 01 
67 4:l :J2 

327 57 00 
227 29 45 

6B 05 29.63, 328 48 17 Schoodie................. 148 50 08 
i 173 5G 35 A~lt ............•..•..•... 3;)3 5G !J2 

68 04 55.571 84 17 05 l\fountDesert ...........••. 264 ll 15 
2'J3 09 29 Schoodic ..... _ ........ __ .. ll:J 10 56 

68 11 18. 2~1 , 182 J;"'i 3E Tneker ............ _..... 2 3() 05 
!Jl 30 ~ l\1ountDet1ert............. 27129 06 

9560. 1 
12201. 7 

5367. 0 
71Ji!l. 4 

3295. 5 
16888. l 

11769. 6 
547:J. 6 

()790. 3 
70£4. 7 

12872. 7 
8979. 3 

54ll5. 9 
118:l4. 8 

11617. 6 
13029. 4 

6804. 7 
828. 9 

11125. 6 
3012. 9 

18731. 4 
2596. 0 

Yard.s. 
9506. l 

18315. 3 

12163. 6 
3301. 8 

13.'\48. 2 
8.132. 5 

14355. 9 
11651. 7 

10454. 6 
13343. 4 

58611.1 
7744.0 

3603. 8 
1846~. 3 

12870. 9 
5985. 7 

7425.6 
7725. 7 

14077. 2 
9819. 5 

5911. 7 
12942.1 

12704. 6 
14248. 6 

]!,files. 
5. 40 

10.40 

ti. 91 
1. 87 

7. 70 
4. 73 

8.16 
6.62 

5. 94 
7.58 

3.34 
4.40 

2.05 
10.49 

7.31 
3.40 

4.22 
4.39 

8.00 
5.58 

3.36 
7.3.5 

7.22 
8.09 

7441.4 4.23 
906. 4 0. 51 

12166. 5 6. 91 
3294.8 1.87 

20484.1 11. 64 
2B:l8. y 1. 61 

'l'wico ..•..........•..•..•........ i 44 28 03.8"2 6811 00.53 12 59 0-2 Mount Desert .......•...••. 192 57 28 13300.6 14545.2 8.27 
320 1117 Schuuo.lic................. 140 17 OU 161149.6 185:n.6 10.;;3 

Chimney of houec on Iron-hound 44 23 28. 5..1 68 07 55. 57 236 0-2 40 Ash ... - ..... - . - ...• - . . • • . 56 04 19 3788. l 4142. 6 2. 35 
il'llaud. 57 47 46 Mount Desert ........ _._._. 237 44 02 6372. 9 9156. 4 5. 21 

Stave····-··-·······--··········· 44 26 16. 36 

I 
Cull ........ --- ·--· ........ ···-··1 44 27 41. 64 

SulHvan Church, No. l ........... ·I 
Sullivan Clmrch. No. 2 ...•.... ---1 

"\\Tallnce .•• __ ---·-···--· .. --

44 30 37. Z.2 

44 2'J 24. 40 

44 34 OJ. 85 

Bee----·····-······-··--····-·--· 44 2;J 2G.1R 

Nash's bland J.;ight, chimney. - . •• . 44 Z1 50. 54 

Cromer .•.•.. -··--··-············ 44 ~6 32.05 

Newman--·----·-······--·------· 44 2513.17 

Eagle Hill.. •....•.•••.•••.•.••••. 44 'rl 3'1.38 

Hathaway .•.......••..•..•.•..••. 4l 2'2 30.97 

68 08 04. 86 

68 08 45. 8·1 

68 09 34. m 

68 09 46. 85 

67 51 47. 32 

312 29 JI 
324 :n 16 

158 25 30 
3Zl 14 48 

333 15 21 
334 22 15 

329 16 10 
327 42 ~4 

7 31 40 
194 25 37 

Ash-·--·····-···-·····--· 
8choodic .•.... ··-··-··-··· 

Tucker.·-·-····-··-···-·· 
A8h -·---· ···-····--····-· 

Schoodic ·-··-- ·--·--······ 
Ash ...•.. ···-··-··-···-· 

Schoodic ... -- •..•.••..••.. 
A.h . ··- -- ... - -- - . ---- - -- . 

Pigeon .......•.... --- . ---
E~t Ba1:1e. ············--· 

132 30 .57 
144 24 56 

338 21 10 
143 17 03 

153 20 03 
154 25 04 

149 21 01 
147 45 21 

187 30 47 
l4 27 10 

675742.63 564947 Schoodic ..•..•..•.••..••.. 2364611 
287 !..'7 17 Petit Ma.nan Light ..• _ .• _.. 107 :H 37 

67 44 29.Bll 139 54 50 Wallace··--·-------···-·· 319 49 44 
84 54 2t! Pigeon·······---····-·-··· 264 48 29 

68 00 54.88 14 03 47 Schoodlc ..••••..•.••..••.. 194 04 26 
26218 27 Pigeo11.................... 82 23 58 

67 58 18.49 24114 00 Pigeon·--··-·----·--···--· 61 17 42 
37 49 21 Schoodic ...•.•.••.••.•••.. 217 46 ll 

45.18. 6 
11946. 6 

6849. 6 
71U9. 4 

19885. 0 
123'~7. v 
18043, 7 
10488. 8 

12587. 3 
11685.1 

8145.2 
8627. ~ 

14988. 5 
11364.1 

10512. 6 
105:xJ.3 

7983.4 
982-2. 8 

67 55 24. 36 333 U6 02 Petit Me.nan Light. - • • .•• • . 15.1 08 45 11426. 2 
278 16 10 Pigeou ··-······--·-·-·---· 98 17 47 3181.4 

68 01 22.14 35 22 49 Schoodie ...•.•..•..•.•••.. 21r. 21 47 
2"<02118 EagleHi!l ..••••....•..••.. 402528 

3380.3 
1:1214. 5 

llatch .....•• ··-···-·········-··· 44 24 30. 57 i 68 00 36. 22 24 4539 Schoodlc------··-·-··---·· 
173 4313 Cromer .................. . 

204 44 05 
:J.5.1 43 00 

7099.2 
3771.9 

Pt~&rl .... __ . 

Hale .•........ ___ ·---······ ... _. 

I 

44 ID 36. 60 : 

44 19 51. 741 

67 58 55. 77 

1)8 01 33. 97 

154 03 57 
195 27 45 

184 00 OB 
14i 51 4!l 

Cromer .•.••.•.•••••.••••. 
Newman .....•..••••.••... 

Cromer.·······-··-······· 
Schoodie ..•.•..•..•..••... 

334 02 34 
15 28 11 

4 00 35 
321 :;o 55 

0021.7 
3092.5 

12385. 5 
2744.0 

4963. 3 
13064. 4 

2.82 
7. 42 

749-0. 5 4. 25 
7774. 7 4. 42 

21745. 7 12. 3.'i 
1J4Bo. :J 7. m.; 

19731. 9 11. 21 
11470. 2 6. 52 

13765. l 7. 82 
12778. 4 7. 26 

8907. 4 5. 06 
tl43.5. 2 5.. 36 

16391.0 9. 31 
rn427. 4 7. OG 

11496. 2 6. 53 
ll537.:; 6. 56 

8730. 4 4. 96 
10742. 0 6. 11 

12495. 3 7. 10 
3479.1 L 98 

369e. 6 :J, 10 . 
1;1;3~7. 3 7. 59 

7763.5 
4124. 9 

6585.2 
3381. 8 

13544. 4 
3000. 8 

4. 41 
2. 35 

3. 74 
1. 92 

7.70 
l. 70 



 

THE UNITED STAT.ES COAST SURVEY. 

UKI'l'ED STATES COAST SURYEY.-GEOGRAP!IlOAL POSITIOXS. 

Sectirm I.-Goulds!Jorougli Ba!/· J.Yrtrraguagus Ba.IJ, Pleasant IJay, ( lwnillcr' s Bay, ~c. 

Name of :sta,tivu. l..a.titmlc. Lougitml,::>, To station- lh1cl.; azi­
nn1th. 

I •i~-
1 uuc~. 

\fdr.tR Yal'lli<. Jfilr."-. 
V\'"t·!-lt dliimwy of hon1w a.t head of 41 ~7 5ti. 97 G7 5~l 12. 5:1 i 4fl 4~1 ;;:.; ( 'rornc>r .... __ .. . ::!:.:o 48 i:i :H1i:!.a :nt'ti. ~ ~- i;.. 

Oou1dsborongh Bay. ',!/t ::t! 17 Euglt• Hill ...... . 1!1:': ;_H ;)/ :dlli!. 2 ;).)17. 4 :3. 17 

no11ld~horongl1, eR!'it chimney ()f 41 :!8 52.l3 Ge 01 3t.D7 :Hl :51 1.1 ! CrollH'T- -----------··----- lCl 31 .)11 

two-:-;tory,,.thiteh{)UHP. :ti-110 4!J ~ewman ..•••..•.••..••••. 1.J-1 l:J l(; 

Chimney of lv)tt:-ll', franv: of buil<l- 44. ~4 0:3. ':'7 G7 58 14. 34 17~ 32 2!1 [ Xr·'ivman :1;,7 :1~ :!fi 
ingtuthewe:st. :.t.!~ 4!; 44 1 n('e.____________ 14t: 50 Ol; 

St1.,•uUcn, white spire ........•..•. 

f)yer ...... ··-·····----------

\V (':·d gab1f"-<'rnl of born, (•ast 1<,idP 
of Dyer's U:1y. 

44 JO :1G.50 G7 57 23.60 1-t:l ;>q 00 Tunk .....•....•.•....•... i1:.::1 ;->:~ 21 
174 I~ 4:2 J~urke .•. _ .• __ .•.. _ ....•. _ ;~:1-1 J t! l l 

44 24 4J. Sfl fi7 52> 40. G7 11~' Otl Ul Cromer. , 2'.l(i 02 54 

44 2G 00. 3.'J G7 54 14. 7:-'i 

liJ5 2t-' 4G Xl:'wmau. _ 1 ;2,t.) :W .;)() 

214 Ct-2 :..?4 
74 .J4 5t' 

Pip:t:>-Oll -------· 
Nnvman ................•. ! 

;14 o:~ 1 !"1 
2;r4 ::'!. Oi 

Chirnw·y nf t1111ininfrd housl~, eaf't 44 2.) 1:2. 4~ G7 :8 2(\ !J7 1 O.l 46 ;;a 1 Cromer . _ ..• _ .. _. ___ . ____ .: :21:'.l -1::! 17 
i-:idt> ofJ),p_•t"~ Hay. :.!lH :.!1 ~..!, J>ig1~on .•...••....••.•..•.. ~..f ~-.2 1~ 

ChimnPy of hoU8l', eru;t sitk of 41;::!J17.73 67 i:>4 09.3-1 JD4 ::?:? ;)[i Cromer.···--·------·-···· 2134 11-' 11 
I>yer's Uay. ~,)l G7 23, l 1 igeon .•.................. , ~l 5t' 10 

I)etit ....... ------ ...•........ 

Xurth diinrncy ofhOU8l', weRt r-hk 
of llyt'r'8 I.lay. 

\VeHt chim1wv of whih' hou"C' on 
Jlog(·1·~·1-1 Pt;int. 

Hemlock ....••• ···---·-·--·. 

Spoon .••... ·----- ____ .. -----· 

1\-lilI Rivrr Church, with l'qunre 
!4tf'l•ph•. 

J\Iirchell ......... _ .•... __ .• _. 

Chunp ·-····-·-----·-· 

Riplt'Y ----·-·········-··-

Fo-rt ·-----. -----· ·--·· -

Foster····----·-··-----------

Log .••.••....•....•• 

·:ilillbridgeChurch, No. J, tall white 
spire. 

Millbridge Church, No. 2---··· 

Flint ...••.........••..... ---··-· 

Trafton ...........•....•. 

Tnrn-er _ .•••...•••••...• _ ••. 

Bois Bubert ....... ___ ....... . 

North chimne:v of whifo houi:ie on 
north cud of Pond hhlnd. 

Jordan1
ij Delight ... - ............ . 

Chimney or two-Ktory, s:o.lmon-~oJ­
ored hons£>. 

Chimney of two-st.ory bom;e, with 
l"nda painte1l red. 

20 c s 

44 2:1 4::2. 61 67 53 :~9. 51 

44 ZJ 1.). (}(j 

44 28 :20. 28 67 :->7 5~l. 34 

'11 :)f; 1G. 4'2 Gi 58 36. 21 

G7 57 OJ. 83 

41 :~; 01. 44 (~; .').-, 07. 71 

41 3.3 -~1.27 G7 ;)0 21. ~3 

41 3.1 58. '" ! 67 46 37. 20 

41 34 n. 42 G';' 48 11. 4:2 

Gi 4i :J.t. ~8 

44 38 33. 47 6751121.30 

4·1 81 3G. :!O 67 4D 39. 5~) 

I 

H 30 0:1.D:J I 

44 32 ln. fH ()/ 52 38. 24 

44 31 50. 68 67 5D 33.11 

44 28 37. 87 67 4fl 49. no 

44 2D 21.00 67 48 14. n 

44 30 09. 60 (ii 51 24. ~)5 

44 :?6 25. 76 67 51 53. 8,) 

44 27 49. 41 Ci7 49 5.~. OG 

44 26 3-1. 31 67 4U 06. 82 

44 28 i>O. 80 67 5G 0-0.:10 

44 28 !?:t 42 67 f>.'l 14. 50 

J 1:8 :3:1 4:l 
J8i Oe ~~ 

,)] 14 13 
2:.?1 u~ ~n 

4 11 4:l 
4H 17 :~;i 

137 37 LS 
;l.i:! L-1 a:2 

1 u-; .Jr; o~~ 

87 uo 1:..! 

]~ :11 4:1 
1 u:; I!~ 4tl 

}()! 02 5·1 
:i-t :·n 1:~ 

170 :!fi :l~ 
'.26 34. 5::-3 

]';o ~w 42 
4:,: 3iJ 40 

J::1 o~ 21 
::-o ()!} :~:-:" 

121 Hi 2:3 
2~1 ].) 42 

5::! 01 06 
22J 18 5.J 

12-3 4B 18 
l'..i::! 2.) 17 

12.) 44 50 
194 36 }() 

7;~ 16 ()(} 
2~~;i 18 26 

52 49 19 
2:1..J 41 :H 

21 ,)904 
1~7 27 t.J 

];J(; 42 46 
2.¥! 01 47 

10 ~4 :n 
13~1 58 21; 

2-08 iYI 29 
104 24 28 

:JO() Oi 19 
~HI 494.1 

304 44 55 
7 52 42 

I 

Cron1er. ------------·-----1 
l")ig-1~11u • __ .••.. _ •••••. _. _ .. 

Kcbo0dic ..••.. __ --·- ..•... ' 
J>igec.ou --· _ .•••...••...•••. 

Hovt·y ---------········-·­
]'\t"\\'llHlil --·-·· .•.••• ··--·· 

'I'uuk ..•........ ----···-· .' 
13.urkc .. __ ......•.•.•.. ---· 

l~ai-t Hmw ..... __ ----. -·--· 
Pigo·on ·······-·-------·---

B31o:t Bn1H' ----------------· 
Pig•_·ou --··············--·· 

E1.1;;t Ila,;i~ ··--··· .•....•••. 
J'igi'Olt ....•.••••.•••..•••. 

Burk-• ..................••. 
l>igvou ... _ ...... ____ _ 

'Tunk ......... _. 
Pigt•on -----·-··· ..•... 

Jljµ:e(~D •••.••••••.••••••••. 

"TbitC. ••• - •••••• ••••• • •• .. 

Tnnk ----··--·-····-···-­
l~urk{,_. -· .........• _ ... _ .. 

'11unk --------··- ........•. i 
'\Yallacc .••......... -----· 

I)i!;<'Oll ·--· ------ ·-····----
X:ll"h'~ Jslnud Lig-ht ..... _ .. 

Pigeon .... -·. --- ...... _. -·: 
'Vhite ............. ·····-· 

Pig~ou. _____ . ______ .....•. 

l.:a::.t. Uase ..•.••• ·---··-··· 

Pigt>on .....•....•..•...... ! 
Na"h'~ I1da.nd l~ig-ht 

PiJ."!'NlU •..•• - .••••••••.•••. 
'l'unk ................... . 

W'blte .....•......•...... 
1•1geou .....• 

Plg-,•on ....••.•..••....•.. 
E.n.gll' nm ................. , 

J,il!'eon ---/ 
Eagle HHL .............. _i 

z~~B :?i :lJ:! 
7 08 413 

~:31 on o.J 
41 04 21 

lf'-:l. ll 30 
:.:;.;v l:J J!? 

317 3.J .)~I 

l 7~ 14 4-4 

;j;fij ;)~ (};) 

2(1:' :2:2 2r 

2t'7 4~ 1 uo . 
~{j-() .-ltl IJ1-i 

l~I~ :r) :JO 
2:~;3 O!l 1~ 

:~41 (){) ·i~I 

2i-1 :!-1 4:1 

:3:)0 :,!;") :1~1 

~o~; 31 :3-J 

3.)0 2~ 17 
2:..2 :.!'.J 50 ' 

301 O::? !°>4~ 
1 ~l~l 58 43 ! 

~Ill O:'i 24 
!:Oil 1:J 21 

2:n ;J7 :3~ 

4:3 21 2S 

~03 :19 :.?~) 
31-:! 21 2ti 

3(1;) 3."i ;;5 I 
14 ar; 44 

25:1 l 1 --l!i 
1 IJ 20 0-i 

23;2 40 40 
44 44 5(, 

20] 57 ;){; 
7 .2~ 3:J 

316 41 .i)p 
7:> Ofi :)ti 

2~)6 ::!;2 !?fl 
.:.11:3 47 4l 

2~ 10 4;) 
2~4 22 0:1 

12tl 09 ~-1 
WI. ;JO JO 

1:.?·I 4ti ~B 
187 !)'2 :35 

4.')4~J. (j 

B:n:.!.3 

::2J.1:l.t-< 
1:1::;.).f-' 

4'.f';:S. :3 ~ :.!. R~l 
9lll.~ t.i.lH 

:2'.l.+-t 4 1. :3:.J 
14<:':.!. G o. t4 

1777:2. !1 l!lt:{7'i. \1 11. 0-1 
~~t'f)t'. 5 i ] (Jj ~· 1. ~ ti. 1;3 

7:3:36. ;) r-11);2:). 0 : 4. ;)(l 
3tJ:12. t-: :rn1;r. ~ 2. :.I.-) 

~j:l;;J, 7 
;:;.:.:::<3. D 

:l!-lt. 7 : 
tiltifi.4 I 

l. 7!t 
:3.47 

~10;;.o. ! 1 ~-.s~i7. 1' :J. ri2 
4:!;Jii. 4 4ti;\~. :-: ::2. G3 

~1:2':i7. () 101 ~J. l ;,_ • ,, 
:J~lt-<.). ~ 4:3.-,:::-.-;- :2 • .-:i:--: 

10~);')t'. ;; ; 
fJ{:., ... q, ~l 

j~;)(I~. 3 
4:.•t-tt. !) 

.'i7~Hl. :1 
51:2-0. {) 

(i'.~4.f.l_ :1 
~.i;J-f.4 

7849. ;=-; 

:t2'/4. ii 

141'.12.0 
:l'.•t:0.1 

l(i:_!.tx.:1 
:2t):m.J.O 

];!(ltj,;_4 
L".)!111.:J 

iw:u 
1-n:io.1 

Jt;J~.)_ ;3 
101,1 .... !J 

12n~:t t 
HH;ti. 7 

2·1 mo.;-> 
!11.':>U.fi 

8:llO. 3 
7014.1 

20144.G, 
~!~-1!1. :~ 

2fJ71m. 7 I 

·11"3. G 

~:m-L5 
~-!JJ.G 

6:>0:1.2 
90-14 7 

57:?6. 7 
lt-llJ-11. ;) I 

frUEi. 3: 
lOJ.>7. G 

4181. 7 
:.!Pltl:i. 8 

J::ll-r.l 7 
.!°)3()5_ 7 

4F81. 2 
~.).17.4 

:t~rtiG. '1 
13~JO. l 

t 1: 1~:1 !) I G. f'l 
'j;Jl!l.;j, 4.lii 

i:rn-:-~. 1 7. 77 
;H;i-1. f ~L ]d 

ti:t.1:2. J :3. no 
5)'.lq_ l :LJ~ 

Gol.J.·.!. :{ :~. ~14 
3:'iti. 1 l. t! 

8.5~.J. 0 1. ~? 
;).")''J. (l :2.f4 

1:."l45·!. 4 t'. Jr< 
4.'3.~,-..:_ .) :2. ·17 

1776.'::". I lU. 10 
:2-...!"..!0;J, 0 l:.?. ti::? 

1:J]!l;J. 4 7. 50 
lti,1:.!:.2. 4 ~'· :JJ 

12 ! .1:2. ~~ fl. !l l 
1;,1&2. ;-.,> t:'.'.J~ 

J'i1)3.t_ I 10. t1:2 
117JO. H n. Ii,) 

1:1148. 1 7. ·17 
lJ ]-J7. 6 t), -1:-) 

26454. 0 ] :i. ();) 
}0()()(1. !I :3. 6D 

rll::!O. 7 !'i_ lR 
7-11'7U. 4 4. ;J(i 

22~·)~~). ;) 1-:2. ;iQ 
JO/~O. !l {). 1:2 

2~(i,l7 .. 5 1~. F7 
,1575. 0 :1.11(1 

P~~f'K 7 !')_ :H 
~l7:i..1. ~ :L l:J 

f,f:0:l (). ;f_ P:2' 
!Ir'~! J. 0 ,-,_ U:.? 

f/::?<i:! . .-, :1 ;,1; 
:.wJ~.:.. 7 1 ~ . .''i~ 

~,4no. 1 i. :in 
1110~.ll 1;.:iJ 

4,1;:1. 0 2. ()() 
;~07P'.I.} 17. J(I 

],!:151.G 
Iil"(>7. 7 

!°>:137.!'.J 
27~j. 8 

:moo. l 
17at3.!i 



 

154 REPORT OF THE SUPERINTENDENT m' 

FNITED ST.ATES COAST ffCRVEY.-GEOGRAPIIICAL POSl'l'IONS. 

Section I.-Goultl.vlmrougll Ray, JVarrngurzgus Buy, Pfra.wnt Bay, Clianrlfrr's Ba!!, .ye. 

Naill{' of ,;:..iution. 

Chimney ofhou~e at heutlof])yl·r'H 
})HJ. 

Pitikham ...•...............•.. 

""llit1• chimrn·\' of h(lll'"l' at lit-ad of i 
Pig-t"PH Jlill i111_)'. ! 

l'lii1J1111·y of tn·n-~tory hr1u~1., t:"a..:t 
1 

~ilil' Of lmy. 1 

Jlarriug-to11. tall white ~pin: with 
tll T"l't't ~-

Cbi1111wv nf whit1' hou~c, Cupe 
~1-ilit iJarbnr. 

··-······--- i 

Chim1wy oflw11~l\ \Yt!it ~itlf:" oflmy 

Ch!mJl(·\" of {lark lir(Jl\'11 hou~l' on 
t·usi ~jut• of' bay. 

Latitudt•. Longt1lldl:. 

44 Q!) 26. Ii' 

44 :.:8 31.77 G7 54 OU. /(i 

(';/ ."i~l 17. !17 

44 ~7 ]] ii!J 67 4t-l 05. 5U 

41 3:1 01. 2G (i';" 42 Ll7. 37 

44 !!!) 53. G7 ()7 4-1 13. 14 

_,\zirnu1h. 

3:1.1 25 :H-: 
:in :u :·1(1 

3;10 2~i 54 
4J 15 l:J 

:341 1:1 ;J~l 
~3.->4 ,Hi 3f3 

[) 17 Clti 
50 4:3 4J 

Tn -,:.tatiou-

Pigeon ..... . 
Eag;,_, Hill 

Pigeou .. 
Bagli::' Hill __ 

Boit-1 Uubert 
}llj!('Ull 

Ho:~ 1~ubnt 
l>jgvou. 

!15 3:! .):! 'l'unk _ 
IH J-l 44 Burke ...•.. 

58 ;,1 5:.l 
lJ;, 4-l :J!J 

PigP<>n ••.•...•••...•..•••. 
\\'liitj• --· - - . 

17f-i f>-.! 5:.! '\"Hte ..... . 
2ti::I ::!4 :~l j l\[1JO!it·-a-lwc 

lR2 :Hi 21, l-'igc>1m .••....•••.. 
i:7:l m :i4 I Uoi" Bubert - - .. - -

I 4!-1 :·i~ B11i~ Bnhert ..•... 
H~ :.w l7 l'ig~on .... 

I 

Butk -~7~i~~=mH':. ·1--~~:::~~~~-! .~~c~~. 
mr:.th. , I au -· 

-- '--1-~-j-
JJctres. 1· J:ard~. jMilefl, 

1:>5 ::!6 34 ! 4:l~J. 8 479t:i. 1 I 2. n 
2110 :l;J Or< ' :'1770. t:i , 412:1. 51 2. 35 

150 :;i-7 :J;) ! 2633. g 2~80. 4 1 1. 64 
~2.l 14 1:) :UiO~l. (i ':..~47. :..! I 1. Ii:! 

lGl 14 2d 
17,1 4{i 47 

lHJ Ji Ofi 
2:30 4~ 58 

[)778. 2 

l!l(i;.!.ti 

~75 2il 4fi , 2'2K1fi. :~ 
:}j!-l 4i 41 U·H.1:3. ~ 

238 44 13 16904. 8 
2!l.1 4:1 01 34rnJ. 4 

35!) 5~ 4:~ 5·12.). f> 
80 :J:J 31 1~603. 1 

2 3(i 2:J 1~15. 1 
9:J 04 1-l 157tJ. 7 

Ji'l 49 ;)l J:r11. 7 
278 19 ZS ltlti.J. ~~ 

I 
t1318. 9 I 3. 5~l 
4~t,:J. :3 : ~. 42 

:JLOU.1 11. 77 
2l41j.~ 1.2~ 

'2-1~~:'.. ~ 11~. 20 
141~6.a 8.3t3 

l i<48f.. 5 110. 50 
37:.!8. 4 ~. 12 

593;3, 2 1 3. 37 
19Z')2. 4 10. Y4 

~656. 9 o. !)4 
17:14. 2 i O. ~lR 

1500. 1 0, 8;) 
17 J2. 4 0. !17 

ChitlllllO'V of n'd hoUIOl', we1<t l'id1• ()f 44 ~w 24. 71 m 55 ·i3. 4ti HH ~Ii {J-2 Eaµ; It• llill --- - - . 11 ':!ti !."l 
G.) ;.2~ 57 

2_1:30. 5 
3~125. ;) 

~3:.!lj. ti l, ::J:J 
42!.12. 8 2. 44 Hyt>r'~ bay. 24:> 27 04 rigeon ...............••. 

Pontl Ji..lau<l I~ig-ht ....•.. _ •.... 44 27 ~o. 1!J 

Uyefleld ...•.............. ~ .... 44 3G 44. lfi 

Kt•lly ..... . 44 :i:J 40. ;l[ 

44 ~Ni 3:l IJ4 

Rt·nl~ ....................•.... 44 30 :JB. fi4 

Jmliau Hill ..................... . 44 H 18. :.'?3 

I~ilil\Yl~lautlL,~ht .......•...•••. 1 4·!~3-404.flf< 

<17 4~J 32. :m H)6 ::28 40 
;2l:~ 37 ~-) 

1;113 1~) 2t< 
:J:l() '1• ·l·l 

7\) .')~ 2CI 
3tJ;> a~ 4~ 

'\'nllace ........... . 
"'l1itc 

.Mitt1~n .•.....•.•...• - -·. - . 
l\lou13e-t1-bei' 

'Vhite ...... . 
l\looi;~· a-bee. 

fi'7 35 :14. :i:i 22'2 4 i 31i .'.\foOf;P·f!·bl'C 
l:H 4;! lJ White ..... 

t.i7 ~It) 47. 4;,; 

(ii 2{j 4~t. fi(J 

li7 21 41. 7!1 

113 l:J ()(I 
:274 2!1 3·t 

41 ()~) ;)4 
83 5SJ .)(J 

White ..... . 
::\lc1n;ie-a-hee.. 

Jtyetit:ltl .•.... 
l\iitten .•....... - .... 

Hil ;).! {14 Hnwanl 
10·1 31 :'i~1 Rydiehl 

34ti 27 o:; 
:n 4U 5~1 

;);38 w fl'.! 
1.)0 5~ :::0 

2.""ll 47 40 
1:25 44 37 

42 44 !_')() 

:Jl-1 3tl {)~ 

~!):l 07 38 
94 ;54 DO 

2'21 11:1 2!1 
~6:1 .so 44 

341 .'"12 !'")!~ 
::!1H ~4 47 

12741. 2 
12J88. 5 

131:?7. J 
13H7G. () 

f(!i:\4.G 
11 mo.:: 
~Ufil! 8 

l6;jliJ.:5 

110:2:1. (i. 

77]7. ~ 

186(11. :l 
17Hi4.2 

716:t :.l: 
l9()6:J. () 

1393:1. :i 
1:!3t!;J. 0 

14:!.')3. 4 
152t::3. 8 

~rno. r. I 
12'-~:37. 2 : 

20:Ml. 7 
U3";7tJ.:l 

7. 92 
7 . .'.i7 

e. lr. 
f:!. Gt! 

5, 5.l 
G. 9J 

11. 5.) 
]!), fi() 

78:J:l. tl 4, 43 
2150-.:!. H lQ. 21 

])a\·i,.; ••••.. 44 :1~1 o:t IJ!) 67 12 ;12. 69 FO 17) {l(j How:tnl 260 07 40 140!!1. 7 l .. ~410. :J R 76 
117 ,54 ~tl lndiu.nHill ....... ~--···-·- 2H7 44 4~l 20805.8 2:278.'"i.4 l;:?.9:> 

n,,..t,ll(·y •.......•....•.•...•.•.. 1 44 4:1 40, fl~ 

'va~t!I ................. . ····--1 67 4.-) 04. a2 

l,ook ................. . H 3~ 27. ~4 67 43 1.1. 1e 

l\l()Oi<fl. 44 :1:i 2(). 20 fJ7 3~ ,)/. 12 

3.)5 :!O 4~ 
107 :i2 :m 

71 47 !'"ii 
330 4~1 5;) 

10 :l~ 47 
D8 53 3:1 

247 50 5!1 
:J:ll ;)5 U4 

Howanl ...... ----
Indian Hill. 

\Vallncc ......... . 
\Vhite 

\\'hitc ..••.............•... 
\VUi;H .•.....•.•••.••.•••. 

K<"lly_ .... . 
Heub ...... . 

17;:. 21 ]l 

287 ;:ifJ ;~:J 

251 4~J Ot3 
170 5U 2~ 

mo 3;2 lP 
!.?78 5:.? 37 

67 51 48 
151 3G :35 

Joe Look~'tl Hou,;r-, chimn('y 4-4 3417.57 67 4-1 :m.:.J!l ]!)/ ]4 4:J \\.H.!-S .......... . 347 14 24 
l74 07 29 

('barh·l'I 'Yooi;;,tn'~ llou~c, chimn<") -1 44 3.J 43. 05 
I 
i 

;~;)-1 07 20 \Vl1it~ .... . 

19l 1;) :.JI 
2:rn 16 l~ 

\Va!B- .•. 
J,ook ...... ····--------·--· 

ll 16 0-:) 
56 17 '..!4 

Ea!'ltcrnmo!'tofthret'trnf'l'onM\1. 44 37 01.06 {)7 4.J. ;;.).fi4 ~~I ~.If; 10 Look ...................••. 15136 5~) 
4 12 35 \\:Ul"S. ................ •• 18-1 li? :!t} 

imie4. ·r3 
3845. 7 

9:160. 3 
5;.!:38. ;-) 

4!1e2. r; 
1766. 5 

1646. !I 
60l!l. 7 

2fi()(j_ (i 

2741.;} 

]6~10. Et 
24H5. 7 

3267. 3 
2608. $ 

Church nt Addil'1on J>oint. ........ I 44 :n l1J.~1 f! 
'11 

tl7 H 13.0ft ~f' 4fl 0:2 Look.- .................... 1()8 4H 2~ 1 
3242.4 

21UO;J'J WU>!•··········-·······-- 20il5'J57' 3115.0 

SonthC'himneyofwhih_,house,witb 4.J 3Ci 17.03 67 4:J 5.).0!J 3:ll 50 35 Look ................ ----- 171 .'.JO 42 
lnug L. 50 5~ 2J \VU)l!L ••.•••••••..••••.•• 230 52 34 

Smull browu liou:o:e, chimn('.Y··-· 44 3.3 51.~fl bi 4:1 fi4 4::? 344 1::2 45 Lmik...... .•.••.•..••..•. 1G4 1:::! 52 
n 4~ 03 'Vass . ., ................. 253 4714 

1530. B 
19tl9. 4 

74D. l 
1005. 2 

12012. () ', 
42fl[l. 5 

10-2:31).] I 
57:.?8. 7 ' 

544!!. 2 
rn:n. e 
1801. 0 
6.Jti:J. 0 

(). 83 
:.!. ;39 

5. 82 
3. 25 

3. 10 
1. 10 

J.0'2 
3. 74 

2741.J 1.56 
~~1!:17. 8 L 70 

1"49. 0 
27:l~. 2 

1. 05 
1 . .5.i 

3.j/3. 0 2. 03 
285i1. 6 1. 62 

:15~:1. I':{ ~. (~l 

34tJU. 5 1. 94 

1674. 1 0. 95 
!!15:t 7 1. 22 

819. 2 0. 46 
1755.4 1.00 

:Mnn~t··:i-ht~c J~ight. or Ht·ad Har· 44 28 26. 7:3 67 31 34. ~(i l lJ "2H 50 \Vhite ..... - ....... ~ - . . • . . 2H.S 20 49 : J8e6f!. 3 2003-1. 9 11. 72 
b1_1r Liglit. 231 :;J4 16 Libby IK!aull Light •••.. - • 51 31 12 16742. 6 1830!1. 1 10. 40 

Harrlwond 

Rnkt> ..... , .... , ...•.....•.•.•.. 

44 31J 41i. 81 67 3\l 16. 9~ 11~ 57 45 
27ti 01 03 

\Vhit<> •.•.. - •.••...• ~ •••••. 
Mooi<c·a-Lec .•••••.•••.•••. 

2~l~ .">4 {18 
~1(1 OU 54 

7~08. :1 
11118. 2 

8:'"i:J8. g 
12lfR'!.-5 

4.85 
6. 91 

442842.25 673450.41 2424026 M-0ose-a-bec .. _ ...... --···· 624310 5818.2 6362.n 3.61 
120 58 52 Wbite . . 3f~l 52 08 14831. 0 16218. 8 9. 2i1 



 

THE UNITED STATES COA.ST SuRVEY. 155 

UNITED STATES COAST SURVEY.-GEOGRAPIIICAL POSITION'S. 

Sfftion 1.-Grntl<l~burougli Bll/f, 1Yarraguag11s Bay, Pleasant Bay. Cltandler's Ba.'!, 4-c. 

-· ---:t:nc of"-~tu~·i:~·----1 Latitmlc. · 1 ·-·=~ugitu<I<•. 
, I 

Urffwny - -----· Ii 4~ ;, ~~.lf 1-~,~:L-~I 
8tevcn" ___ .................... _ H 29 23. ·171 G7 3!1 4 L 9(; 

OnterSaurJ .................... I 44 27 l:J.~7 i fi7 40 m.:m 

Hall'• Hill, fi'1g>taff ..........•.. 1 44 3.'i OG. 7t' i 67 :1e 41'!. 7!1 

Indian River Chureh. No. ] . - - .... i 44 :J4 21 8.J I GI 3t-! 1:1. HP 

I 
Indian Rivt>r Ulrnrc11, Nn. :! . 44 :H 2:!. f:l:i ! fi7 38 Hi. 4:) 

Azimuth. I 'l'o station-

---1 
I If I 

2:J'.t ,),-< :tft ~ ::\f(•Oi-;P-a-lH'C 
13:! 21 35 1 \\'hit··----·· 

I 
:H:~ .)1 40 ! ('rnmph~ ...... ----
l:j;J w 44 I 'Vhitt• .. - . 

24!1 :~fl 4"2 i :!\[OOP::P·ll-lH'e .•.• -
HF' 21 44 'Vhit1 

fiO 21- 40 
230 1:1 ;14 

'Y!Ji1P 
Hyc•:fh_,111 ...•.....•.••. 

iO .f.il ::!7 \\"hitl"' ......... . 
21 "2 J.1 ~t1 Rydlel<l 

70 :1:! Of! 'YhitP. ____ ----
213 ;J5 5:] I Ityefi-eld . - • • • · 

Back nzi" 
mu th. 

no 02 40 
:n'.:! u; oq 

i:n .-=-i..i :n 
:l1:. rn ;_14 

t-)9 4.'.) 0.'5 
3:!~ 18 :w 

240 17 4:l 
50 l:i :]U 

2!'iO 47 nr, 
:l:! ;"'if) ..'jµ ! 

:!.)ft ~13 4f< 
33 ;!j ~::; 

Di,.tanC't>. 

~"\lrlrc~. 
~Rfll. (1 

1:~~12. ;, 

7.'":S7. 5 
f'~:t3:3. (; 

128Rfi. F= 
11071. ll 

F57fi. .'i-
4fi~N. ~ 

~701. 4 
;,~:J:t :.! 

f-:.1iti~. !) 
:=-i:.?:n.:.. 

])i,.:-

1a11ce. 

~lfr..!~, 5 I .:J. 47 
l;")J!J:!. 4 ' ~ ti:~ 

f-l:"2~l7. 5 4. I l 
!17t~t 5 5. fi.J 

HO!~-~- ;i F. 01 
J2rn7. G fi. ~t-l. 

!):nn. o : :':i. :i'.l 
;)l:P.:. ~~ t ~- ~2 

!l0l17. r-1 .'i 41 
;>7:.!-..!. n :i. ~.l 

!l4T.l. 0 : .'I. :-!ti 
;)7:!/.6 :t:!.':i 

H.ogue. ____ -_____________ , ________ , 44 33 11.0:l 67 30 23.7:2 4 2:J 21 ~lno;;1P-n-lwc.----···--

l!l5 :J4 .~5 Indian Hill._ 
lR-i -~H ;;F I 9:l.-~. 3 l 0-.:?~H. 0 :l. f-l 1 
13 37 ~;-, I7:i:~4.~ l!llj;,_5 10.!lO 

'Voo<larU -----· ·---····----······ 44 3.1 a:t42 67 34 10.45 84 14 37 W"hifr .. _ .... 2Fi4 07 :l 1 1'.Ulltl. '.1 147:.!'fi. 3 fl. :a 
H4 :i~l 47 7740. 7 8471. .-, 4. 8L 324 :n 2;> l\loo~t·-a-bt-e .. _ - . 

Great Spruce 44 3:l 311. 73 G7 2!1 Zl fib 1 :!4 <n 03 1{.vdlrlrl __ . _ ... 30:1 .'iti 21 10(i72. 7 11671. 4 fi. fi3 
18 08 4~l l\fom•p·a-ht'c 198 07 4,1 6:i61. (I 7L74. 9 4. 08 

l\Iark ·----· ··--·· -----· ···-·· ·-- 44 :ll 50.14 67 31 48. S!f 

Fl11.t ............................. . 44 21 a6. 4~~ 67 12 OB. P4 

Norton ______ --··--·-----·--··-- 44 :!:! Ofi. 77 

Chaulllcr .. --- _ .......... --·. --- .. 67 40 23. 51 

Doyl(' ··----· ··············-···- 44 31 47. 37 

Head Harbor .. ___ .. ------- ___ .... 44 :JO 39. 01 G7 33 05. 93 

i 
:l:19 41 4fi I !\Ir>Ol'lt' u-bt'C ..•.. -­
~25 ":.!~ 2:2 ' Hm,.·urtl . 

1fl2 :ll 45 'Yliit(' ....... ·---········· 
!..>o7 07 42 Kelly _ .... _ .. - ......... - -

fl7 ~3 08 
;],)[ 18 03 

2flr: 00 ::!O 
9H Ot• :J.·1 

~86 53 .1-l 
103 :l7 40 

2:1 24 ~lfl 

160 4~ (15 

'Yhitf' 
Crumple·---·· .......... . 

:'\ffJO':'P-a-llee 
"""hite. 

~{OO:H('-U·bcc 

""bite ..... 

(jrnrnplf• 
){ydit'l<l ...... . 

l!=i!J 42 ~:~ 
4.) :u 17 

340 30 Ill' ! 

27 HJ 4.'"i 

217 17 4.) 
171 18 ;i3 

' 10~ Ofi .-,:) I 
:.!7~! 07 0.) ! 

inB :lf' oi:-: 
::ie-~~ a:J :.!!J 

21Xl 22 ;}fl 
~HO a8 tltl 

. :tifi. 8: 
15645. 3 

10121. 4 
12tJZ-..!. 0 

10'252. 6 
l04HI. t' 

l~i"..!18. !) 
;)~~Bli. :) 

10447. ~l 
8119. (i 

f-!271. .) 
J(tU42. 2 

:Jfi:IH. 0 
n i mi. 2 

l IOn~. 4 
13803. 1 

11211. 9 
11:1!'4. 8 

144:J:-i. 7 
.'Y"-~HI. a 

114~;)_ .') 
Ptl79. 4 

!)04,). 4 
1Hffl!).1 

::?. 07 
!I. 72 

fi.~~ 

7. 84 

fi. 37 
6. 47 

ti 4~~ 
5. 04 

5. 14 
6. eo 

Plummer----······-------------- 44 2~1 OH.84 67 4l 30.6H 262 2.') 2:3 Mno?1p-:t·Uf'c .... ---······· 82 :3:.! 48 1413.1. 9 154;}fi. 4 tl. 7fo1 
301 25 Hi Urnmph· ...... ---··· "I :n ~7 :.!ti ~2'1:t 9 rnn~7. o : 5. 1:1 

Church at Jouesport .. _ ........ _ .. 44 :12 00. 44 67 35 2(j, 81 

Sawyer _____ _ 44 37 32. 4~ 67 32 36. 21 

Shoppe---····----· .... ·-- .... --· 44 37 18. 76 67 28 58. 21 

The Bro0.ser8- .•.•••....• -- - .... - . 44 :33 23. 80 G7 2;) 49. l."'i 

Starboard ........................ 44 36 13.30 

CbimnPy of hllUSC on Libby !Rland, 44 34 56. 72 
(northernmost hslaud.) 

67 20 5fi. 13 

Rogers .•••••.••••.•.••••....••• _. 44 35 55.79 67 33 12. 25 

Croijs. - .......•.•. -- - ..... - • . • • . . 44 36 16. 27 67 18 on. 01 

Machias, white spire-··-· ... _...... 44 42 56. :J9 67 27 08.12 

School·house at l!uchius Point..... -44 41 49. 413 m 23 29. JB 

Buck'•········-······--········ .. 44 3~ 18.89 67 22 31. 75 

Lowell.·---·- ...... --·.--·- --- . . . 44 42 27.28 fi7 20 00. 50 

Sprague ......................... 44 39 28.07 67 19 12. 42 

Thornton ......................... 44 37 34.14 67 lG: 2'J. 40 

32 O!l O'":? 
236 15 (13 

B-enJ;1 ..•.•.•..• - .• 
Howrud 

138 :1fi (l;) J\litti:>n 
:no tH :io .Moor't""·u ·bec .. - . 

~12 (1$ 05 
5t'i :;?;~ 31 

~18 :11 <J:l 
170 5£? 40 

11 07 37 )fOOi'f~·ll·hf'C---·········· 191 06 l4 
192 19 ~~J Indian Hill............... 12 21 oa 

l~J5 00 3:3 ~fith-n ...••. ···------·-·· 314 50 46 
201 46 35 Howard . ':..!l 48 1~ 

3fl 3R 57 Mn-01o1e-:l·bec ~l~I ;{4 Ot 
193 49 00 Howard __ ... ·- ....... - .. i:J 49 2"2 

56 J2 J4 1\loORf'-8-beC ..•••••.••..••. 23fi 0,') J:l 
mJ 29 05 Ryeflcld ......... ----····-- 279 18 27 

2~ 21 49 Howanl .•••.• ...••..••.• 75 2-i-< 4:J 
111 2:l 04 Uyeftl'ld 291 23 

142 :!J 34 Indian Hill ____ . ::S2"2 19 
111 41 50 Howard-----·---·-··--··· 291 38 

2~'il 39 51 Dwf•lley ....•. ·-·-·-···-·· 71 42 01 
JAY 10 28 Iudi"u Hill................ 9 10 41 

136 10 ~ In<l.inn HUI-·-······-···-·· 316 08 07 
290 03 3ii Davi•..................... l]() 1t 04 

272 07 57 Davii-: ______ ... ---·. ~2 H 44 
148 Z7 35 lndianliill .•..•....•...... :128 24 34 

303 44 2:1 Dav~~ ..• __ •.•. _.... • • . • . • . i:.::i 4!-l 24 
27 08 07 Howard-----· ••.......... ~>07 O:i 4.5 

1j? 1~ :ri f;,:;·i~~."fo1i'.-.-.-.:::::::::::: ~~ ~ ~: 
l~ ~ ~~ ~,:;-::;~711i11 · . .-.::::::::::: ~:~ i~' :~ 

MachiaM 'l'own-hall, cupola __ ... __ 44 43 01. 41 67 27 01. 64 186 2".l 34 Indian Hill.-· - .• · - - - - · · · · 
253 05 .56 Dwellt>y •..... ·----·---··· 

6 ~ 42 
73 08 02 

:l:Mtl.fJ 
1~1rn:i. o 

l4:!fl0. ~ 
1:~~71. 6 

1:\5~.~ 
1:1~·i2. ~ 

';]11()27. 7 
?5t~}l. ~ 

14605. 1 
2!'.-124. 4 

15!l55 .• ~ 
2o::H:1. :2 

1:}427. l 
4mH.8 

187~1. 2 
1442.~ 

428.'i. 8 
25.;~.o 

O:lti7. 1 
149'29. 9 

12ilii. 4 
io~43. e 
ll:la4. ~ 

!1777. p 

J007:.!. 6 
1:1471. 8 

36.'.W. fi I 2. Of! 
::!\J!ltl8. !l ' ll. ~J2 

1 :-1617. 2 ' 8. ft7 
1Jlfill.6i 8.62 

H7:r.J.. 5 
1 

8. 41 
14493. u ' e. 24 

2846:1 1 Hi. 18 
!)~( ~). 1 ;). 40 

15~171. 7 ! 9. OB 
:iJtl8.0 J l.~2 

17448. 4 9. H2 
:t:!::-"W. l J~.6::' 

14fil<:J. 5 ~. :14 
4474. 7 I 2. ;:14 

20.""i;le .. ,') 11. ft7 
8l:Ji'. 6 4. G:J 

4fifl6. ~ :1. f-)f} 
~'7~l7. ;-1 J. J!l 

G~16'2. ~· 3. !JO 
ltl:J::!ti.!1 R~~ 

l:J~l2.{) 7.D:! 
lJt<:-~.!> 6. 74 

1::2:J94. 7 7. 04 
10d92. 7 6. 08 

1101;}. 1 f, 26 
1473~. 4 8. 37 

15181. H 166tr~. 4 9. 43 
lKfiOti. ~ 20347. 7 lL 56 

~5.8 
4103. 0 

2Gf19. 0 L 48 
4486. 9 2. 55 



 

REPORT O~' THE SlJPERIN'l'ENI>EN'l' OF 

t:~ITED STATES COAS'l' SrliVEY.-GEOGRAI'IIICAL POSITIONS. 

8el'fio11 L-Uo11Tdsl,orougl1. floy, Karragu.11gu.s !Jay, P1ws1mt Bay, Cl11mdlcr's Bay, ~:. 
-~ ~---· ·-·- ------------------

Loni;itudt'. Azimuth. 'l'o i<tatio;•-

1 

') I JI c , ,, I 
lfi2 00 rs , ln<lfan Hill ..... 
~;;n O~ ~o' l>w\·lk~····--· --··----· 

Ol•l Cllllrch 01•11orlitt· Mai.:liial'! P01 t 44 4:! O:J. :lii Gi 2:2 4.J. Ge I 127 4!'.I OJ i Imliau Hill ... _ .. 
130 l4 11:'! lJwt·ll••y ...•..•. 

' 
Uaek azi· I.f t fJhitullCl'. 

, Tilll1h, : IS :lll('('. 
lli:-i­

talll'l', 

o /1 I _,_lfdrcs. 
a12 U) :~t-< I !.!0:32. I 

71; Lt:3 ,)i 3123. (i 
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!iOliO.li \ 

j'.,!(i,;, J 
]'.!"i.)6_ to'. 

t014-.~ 
r<-1:-tu.o 

;,~Gfi.:l 
tlr"r:..J.~ 

~11:tt:i.4 
~lU~-4 

3. :J:l 
LO:!' 

4. i:1· 
7. 2.J 



 

REPORT OJ<' THE SUPERr\TENDENT OF 

F~ITED STATES COAST SURYEY.-GEOGRAPHIC.AL POSITIONS. 

S1'ction L-Pcnol>scot Ba.If and Riva. 

N nnw of titatio11. 

' ~(·gro hland Lig"ht .. ···---·--·-··' 

Turner"!:! Homie, chiun11·y 

Illuke'1' Point. ................... . 

Lirtl Deer hh'. 

Uilli11g1'i ...... --· 

Little 'l'orry bland 

Na~kt..!ag Point. .. ___ .. __ ..... . 

J. 8impxon'i:'\ llar11, "1\"Cl't gable. 

Latitnd~. 

44 io o~. 5t< 

44 18 34. Bl 

44 17 10. 04 

44 18 :J3. (jl 

44 H 54. 7.') I 

44 14 lJ.l. H:J 

44 13 l~. 20 

Longitmk. 

lit< .51 53. 21 

G;;;.:. 47 33. D4 

G842<r.l.47 

138 3~1 50. \);! 

68 :34 42. 50 

61' 31 39. 04 

68 43 It!. Gt' 

lh1ru on Hog Jsl:md, io-outh galih· _. 44 17 Ol. 5ti Li8 47 10. 6J 

J>UUl])kiH 11'.-'lftlld Light 44 113 31. 9D 68 44 14. 43 

S. Hla.ek'~ Iloust\ ehirn1wy 44 18 C'f.J. ~)() G~ 43 :J5. fiO 

lJ. J:atou'I' Hou~{~, <~himlH'Y. 4.J 13 24. !lj G8 4::! 43. 83 

]J ·ad-top Tn·1~----·-- 4·1 14 00. lti Gt! 47 l~. 31 

Ji:,\~:l'mm1'!! llill.. ___ .... ---····--· 44 :.H 11.50 I tit( 46 ;'J~. 4.) 

I 

1Hllil11DJ . .l\Iount, fla.gin tree····-· 4.J 19 o;>.41 ti~ 4:! l!tR:! 

Carter's Uvu"e• nortli chinuwy.. 44 l i 01. :Ji:l fjfl :Jij fi2. 4,) 

44 1 ;) 2G. titi t~ :37 56 . .)~ 

Utt1-1Mllurh(1rHt"uli 1.ip:l1t. ______ _ 

}'ly hlu.-ml I.ig-ht 44 14 .>4. 4!) 6b 2~t 32. 3D 

IJlu:tr .. --·· ..• ., ......•... -·····--· 11 13 w .. ~t< 

Azimuth. -ll-~,:.~~tl~."i-- Diota1::.1 lfatane<.-1 t~:~~. 

~:~.·l,k-_t:-)~----_· .. -.. -._-._ ._--_-._--.. _-._-._--___ -.-_-__ -_ I 20 1:1 54 -_;~:1~~'.2 l.1 };;;;~'·" 1\Af~/,:i; 
'l'o station-

0 

;,.l()iJ i~ :r; 
:MG :J,) m:i u '.1 GG30li lOiO:ll\1180:3.0 G.71 

151 :30 :m 
:!-!G ~;J ~l 

Oilkc·y . . . . . . . . . . . • . . 3:H 28 ;.!:2 91{)4. G I 10(}22. 1 • 5. 69 
1\orth Fox. fili 2;'1 O!J :l?fiH.4 4121.0 2.34 

:n'.! .14 14 
2:JU U.) 5U 

60 40 J;J 
3!J 0!--1 47 

;);) 45 40 
;$;-,9 ·1'.i J:) 

})p(•rl~l(' .... - .. ---··--·· 

lHut! Hill .... ---·······--·· 

io-;pm('e Head·-····-··-·-· 
North.Fox ............... . 

Spruce llcaU. ---··-···-···· 
lh•t•r l>'le. 

13·2 59 3B 
50 14 32 

240 3;) 22 
2HJ 04 4t< 

23.) 3!J 12 
179 4:~ 15 

14069. 3 i 
21521. l i 

I 
1~01_6. 'I I 
1•>060. 8 r 
14914.;) r 
to16i.i. 5 I 

112 .'1a 11 
137 10 .);2 

I~itt1P Deer fale _ 292 47 5~1 
I 

1075.). 7 
100.>4. ~I JHUiug:-. .••.. _ - 317 07 17 

11:)~ lti 54 
1:!9 17 3ll 

Hltll: Hill .... --··-···-···· 34e :W 2!l 225~G. 4 
1408:2. 7 Billiug:3 ··-···-········-··· 30U 11 47 

192 Oli 0.) 
tiO :2.l 51 

J,ittle Deer hl1:.• ...•••. 
North Fox_ I 12 06 53 

~: 2-10 :21 41 
7318. 0 
9ltiB. 5 

27 29 46 Rprm•e Head._. 
170 l:J 08 lllake't!l Point._. 

3~) ~13 32 :o;.prurt· HPml .•• 
91 (l~ 57 Bluk(~'H l'oiaL ... 

46 10 17 Spruce Head . _. 
:3:30 13 :>ll Ueer hde _ 

121) 1517 J_.ittleDePrl!!le ...... ____ ._ 
lOt 3G 4ti Spruce Head .. _ ... _ ...... . 

22fl aG Oi I.i ttlt' Deer J ~le ... _. 
10·1 56 0·1 Spmee Head . _ ... _ •. 

11 54 5~ Spruee Head . _ ....•. 
~u::1 ."x2 44 Blake'..i Poiut. _. 

3:26 :JO :HJ DePT I~ie __ ... _ ... - •.•..... 
319 lf.: 01 Little Deer hlc ...... _. _ .. . 

:JOI ] 7 ."1.'1 Littlt• Torry J!'i.i:mn .. _ .. 

~7t; 17 11 Uillings ····-·····-········ 

324 13 21 !Ji Un: Torr.)' blautl .. _ ..... 
~l 27 18 Littlt· l>evr hlf'" ......•..••. 

207 28 2;1 5S74. 1 
a::.o 1;2 5~ 2D;:o. a 

219 ;);) Of' II 10090. H 
271 OG :*.' 4·10-.!. 3 

2'26 OG 2fi lOWO. 7 
l:iO l~ 2~ 1013~ . .'1 

6 1;:; 41 6W~8. 8 
281 3:! 1~) 8670. 7 

4~l 3~J 4:3 901 fJ. [) 
!.:.'tl4 54 1~J 2464. 3 

19] fi4 12 612L 6 
:!3 5:J HI 2004. 5 

146 3.) 39 1728.). 4 
13~ 21 29 9824. 6 

127 :!3 ]4 127;-~1. 0 
96 18 55 :331!). G 

14414:12 49~l0.~ 
271 ZJ 37 7030. 5 

1~.S 2!1 O:l BilliJ1g-ti ................... 33818 43 fiB6fi.4 
28:! 56 5:.? Little Torry Islarnl .---·-·· JO'...? 5H 07 4416.2 

;>~:rn:Jt< bl1i:-111Hnnt. ............ _ ~::l'".!2fi50 ~2"25.1 
45 4'.J 14 8wan'~l~lim<l •.•••..•...•. 2-.25 4,j 41 H282.fi 

GI 2G 50 
14}0 l."', 3fj 

1:~ 12 24 
;.in i1 50 

Ntt,.k~·ag Poiut .. __ ... --- ... 
Ulue Hill ..... _ ...•........ 

l,itt k '11 orry faland .. __ .... 
1\"a~keag Point ........•.... 

241 2.5 22 
340 ll 43 

3l4 10 19 
J<· l~ 23 

319!J. 2 
21874. 0 

4200. 3 
1748. 0 

lS'.)85. 8 
21:i34. f 

11609. 9 
16470. I 

JG:HO. 0 
11117. ~ 

8. 74 
J:J. :!8 

ti. tlO 
9. :!6 

9. 27 
G. :32 

ll 7G2. 1 6. OH-
1099.J. ~ 0. ~.) 

2~6~l9. ~ I 14. ~>: 
I.>400. ,) 8. 1;> 

80{}"2. 7 4. 55 
100-26. 4 G. 70 

60H5. 7 :3. 4G 
3rn:i. 5 l. e1 

11035.] ti. 27 
4814. 2 ::. 74 

11 l:J.1. 3 6. 3.1 
11102. 4 6. 31 

7642. 7 4. 34 
9482. 0 ;), 3tl 

986:t 5 5. tJO 
26~J4. 9 1. ;hl 

6694. 3 3. 80 
219"2. 0 l. 25 

18;J02. 8 10. 74 
10743. 9 6.10 

1 :m4fi. :1 7. !r2 
3G30. 2 2. Ofi 

!"~191.8 :3.0fl 
76"8. 3 4. 37 

7;;()8, 9 4. 27 
4~2!1. 4 I 2. 74 

f~i~~: i 1 1 ~ ~ 
:l498. 6 

23920.8 

45!J3. :J 
mu. 5 

1. !l'J 
13. 59 

2. 61 
l. 09 

LonoTTl'P....................... 44 l:J 5I.tJtj 6tl :H :J•.!.85 173 4:1 :n J,ittlt>TorryJ.,lanrl ··-···· :l.>:~ 43 ~4 J95S.H 
3878. 4 

2142. 2 1. 2'2 
4241.:J 2.41 

Dick~y'r1 Bluff .. 

(~Mt.int•. 

!tlt>r>J!e Point. ••......•....... 

Patt-rl:itial'~ Hill .•.........•..••. 

Cape Jtdli:oton .•••..•••.••••. 

)l11n 11 t l·~µhraim .. _ ... 

Little Ball ........•... 

44 1:1 l:J. 31 68 4H ()'.,!, 62 

44 ~1 2H. 8'.! 6e 57 rn. 10 

2ti3 !):"", l~ Nar1keag Puiut............. KJ 57 l!l 

o :n 50 
88 45 OU 

291 Ol 52 
::120 ::1.') 11 

8pruce Head········--···· 
Tempera.nee .. _ ...... --·· .. 

CapA Roi.;ier .... -·- ... _ .•.. 
8prm·.~ HeH.d ... _. - .... . 

180 3:! 5:l 
268 38 32 

Ill 07 37 
140 40 5:! 

9011. 3 
12'.ll8. 8 

11714. 2 
17104. 7 

9854. 5 
J:H71.4 

12t'tu.:l 
18705. l 

5. 60 
7. 6.j 

44 ~:! 17. ;_:J8 titt 48 35. 63 4 3-~ 12 Oapt.> Rosier_ ....• _._._ .• _. 184 :l! 53 7.;"i'".>3. 4 8'"..!60. 2 4. 69 

44 :.!5 4~t 83 

44 26 F>lJ. 10 

;,e 5:! 34 Temperancf1 ...... _ ...... _. 23i.'i 45 47 1.30~4. 2 16495. 6 9. :37 

li8 56 19. 52 : 29~ ~: ;ft 1Ji<'kt1y's Bluff .. -· •• - .... - . 
Uastiuo ........•.......... 

Dick('y't4 Bluff ..•••..•..... 
Pattcrron .. ___ .. __ . _ ...... . 

18~ f.J3 58 
ll:J 4!1 46 

l;,1 56 12 
197 45 4L 

7939. 0 
11214. 9 

llOllfl. l 
8838. 2 

8681.8 
12'!64.;J 

12036. 0 
9665. 3 

4. 93 
6.!J7 

6.84 
5.49 

44 :J7 07. 48 68 50 51. 20 f,0 55 08 PatterHOn ...... ·---···-··-· 240 46 40 1@379.2: 20099.0 ll.4t:l 

44 :n 2r.. 31 

H 2l lf.14 

39 17 31 Dickey'• Bluff ...........•. 219 13 0'2 134.58.l 14717.4 8.36 

68 53 14. ~7 

us ;;6 r,.i. 60 

3lfi 24 1:.? 
2;')4 48 :15 

2.j l9 5'1 
1 28 5'1 

6i3 44 19. 081 103 24 3~ 
6:i 05 01 

Cape UoKier -- .... _ ..... --· 1 
Cai;tine •••..•.. -~-- ..•..... 

J3t} 27 08 
74 5] :ill 

Patterl'lon ..•... -~·····--·-·1 205 l.$ 40 
Dickey'• Bluff............. l81 2@ 39 

Mount BphrA.im ........ _ •. i 28.1 15 48 
Cape J~llil!IOll ..••.•••. ·----1 !45 00 2Y 

8086. 0 
6:189. 6 

18738. 6 
18415. 7 

17149. 4 
9558. 0 

r:842.fi 
6987. 5 

5.0:l 
3.97 

2049'2. 0 11. 64 
20138. 8 ll. 44 

18754. l 10. 66 
10452. 3 5. Y4 



 

THE UNITED STATES COAST SURVEY. lMl 

UXITED STATES COAST Sl:RVEY.-GEOGltAI'HlCAL POSITIOXS. 

Section I.-Pe1wbsl'OI Bay aud Ri1·(·r. 

:Sarne of 15tutiou. 
__ 1:t1tu~e I n• az;1-

m11th. 
Dii-tull<'V. lJjr;. 

!taH{'{'. 

Perr;y ------------------

Sandy PoinL .. ___ .. ___ . ______ . _ 

McCloud'; 

Buck13p()rt. --- ...•...... ---

Oobb'HHil1 

•rreat.'~---. ·-- ...•... ---- -- . 

Trevett\; ...... - ---· ..•..... -·-- -

M8rk]i,;hm<l ~ ..••...... 

hleboro', tmuth cbureh .......... . 

bleboro' 1 B:ip1ist church. 

Dt>C'ke-r'i; Hou,.e, ~himn\>y 

Sear:l'l House, west cl1imm~y 

4~ 2~ 3~. 051 
44 33 32. 30 I 

44 30 35. 6~1 I 
I 

44 3:! 5t:. 7:t 1 

44 :J4 44. 71 i 
44 ~~b 5:2. 47 ! 

44 36 26. 30 I 
44 39 0:1. 30 I 
44 l!) 2~. 31) I 
44 17 23. 03 

44 19 55. 41 I 
44 20 42. tll I 
44 25 !)4. 70 l 

62 43 34. 01 

68 48 36. 3!1 

fl8 4r" 15. 7f' 

(J8 ;)1 12. 59 

Ct< 50 51. 38 

68 54 O!i. tl:3 

()8 53 33. 25 

oe 5~ 21. 04 

68 52 23. ()7 

Sandy Point. Congn•gationnli~t 
-church, whit1~ .-pin•, 

I 
44 3fl 42. 44 I 

! 

44 30 39. 3fi i 
! 

C8 41'3 :ii.:w i 

Sanely J>Qint, Univt.>rimlbt cburd1, 
gray spirie. 

fiS 4e 32. rig I 

Dicc\1 Head I .. ight •.....••......•. 

8f-'al blaurl, flag in trPt" ......•... 

I 

44 22 5tl. e~, I 
I 

44 1!1:m.2fi ! 

68 48 4t<. 5~ I 

°'' ·"· 17. 2b 1 

Ht:atl of Tidf', chnrch spin' ...... . 44 20 JU. El9 6!4 02 :JH. O.J 

Delfn~t Monument, (Steel'8 ledg-l'). 44 25 OB. 52 6F< 5B 00. 7() 

I 
Uelfast. Mt>-thodi8t clmreh Rpirc. -- . 44 :25 ~8. 54 I 
Coo11er'~ Sfra.m. Mill, chimnf"y ..... 44 :?:I JS. JP 

Giln1ore'ti Hou~e, emit chimney .... 44 2::; 50. 54 68 57 37. 47 

Searsport. tall spire _____ ,··--····· 44 27 34. 26 : £~ 5.) 10. 41 

Stocldon. ch~rd1 spire . _ .... - - . - . . 44 ~H 26. 2.) 6H 51 07. 6;) 

Tm'tle Head 2, flag 111 tree .. __ . 44 2:! 29. 45 68 52 :fl. 27 

Seurs I'land, i!ng in tree . . . . . . . . . . 44 26 19. 93 68 52 24. 43 

FQrt.PointLigbt ...•..•.....••.•.. 44 28 00.74 68 48 2"2.2-2 

F-0rt Point Ileaeon __ ... ___ .. 44 27 38. 83 68 48 16. 4:1 

Castine, Ortb<ldox clmrch Rpire. - - . 44- 23 24. (16 6E' 4i 31. 67 

lhooktiYille1 church eipirc. _ ....... . 44 23 40, w 68 45 05. 47 

Joneg _. ____ . __ .... _ ... __ ....... _. 44 2512.58 i 68 4510.92 

!:!H 07 :11 I ... ittle Ball ... - ........... _ 
20 ~C 3!1 ()ui;tine. _ .•......•. 

7 14 O:J I~ittlt· Ball ...... . 
100 1:1 .'Jti ' _Mouut \\ aldo. (U) 

!292 4F! 37 I,ittl(• Ball 
141 O;J 10 l\lcnrn1 \Y<1klo, (B) 

i7 5J :H 
3J3 ~(i 21 

1\t()unt Epluuh1L ........ __ 
Li1tlt- Ball. ............ _ .. 

I;'; 44 47 Sm1<lv Point .•••.. __ . 
~~!{i!.!144 Perr:-~ ............. . 

41 4;1 4() l\1mm1 \\"aldo. (BJ ..•..•.. 
3~7 4tl 48 P{·1ry -····--··--·······--

~~0 4f.. 22' Col.1J·r1 II ill ........ . 
-:mu HJ ~l Bu<·k,.port _. _ 

;22 45 51 Mount "" al<lo, (ffl ...... . 
5 30 4(; , Trl'at':-1. 

304 4:1 5fi SJlfUCE' lkad. --·. __ ...•.. 
l~) 47 3~} ; Tc1n)!ernm_•1__· ..•• 

4fl ()(I 24: ! Ojier .. _ ... _ .... ___ .. 
70 51-i li-t ! (i-ari>;y ....•.. 

2~(i 4li 00 ( 'a>tline 
l:JU 41:' U'.J Vic·h.t.·y·1o1 Bluff ........... . 

lJ~) 12 00 Ked('m.-~ Hill ........ . 
lfr.2 3;, 0ti Di~kt'Y'"' Bluff .. . 

340 l:l 12 <.cap1• Hobier ............. . 
31:.l ;·1:J ;-11 C:n,tim•. _. 

fl 2:1 47 C:tfltill-P. 
Z.2 UI ;.!t3 K1·dt:ar1 8Ilill .........•... 

60 :!.I) OF Tl'mp('rat1 cc ....... . 
7fi :-!.-> ;)7 l>frk*"')_.~ Bluff .... . 

7·! ;')ti 41 TPm1wrr~JH'(O ............ . 
14~ '..!~ OJ Ditkey'::- lllu-ff ..... _. 

27-4 21 O:J 
3.)~l 3!1 5:1 

.'.il ()9 ()'J 

244 ()~ ()',.! 

~!"-4 ,°);) 5t 
264 :;;) 5f:! 

2.J7 4ti .so 
337 46 40 

27f> 50 40 
3;;~ :Ji< ()() 

278 10 .5~ 
13 53 55 

Prth·r~hn\'::-; Hill.._. 
Pa1tl'Tsou _ .. 

Patt1•r,;on ................ . 
Mootoi;t· Poiut ....... . 

C<l.stinf'. __ ··-········ 
.Moo~t" l1~>int ... 

Mt)ot-1c ]>oiut .•. 
IHckt·y'~ Bluff 

?\.I 00~t· J>.oint. .........•••. 
Diek(·J's Bluff -~--- ..... 

Cnpc> .h~lli!:{on ....... _ ..• _. 
lJit'kt·y'r< Bluff ......... _. 

:M O!J ::}f" 
:wo ~i :Ji 

187 i:3 31 
~~l) IJ/ li4 I 

112 ·.'l1 :n 
3:10 5U :~)II 

~-i'i' 4f". :32 ' 
1.J:J 2~ l:i 

19;, ·1'.3 :18 
lltJ :2'4 Ui 

2:2:1 -1:.! 0,-1 
141 5:! o<: 

40 50 ::!ti 
11~1 J:~ 4~l 

20-2 4-1 ()(: 
183 ~10 ~--f 

124 4~> 31 
30.) 4:! 4\l 

2-.!t' 54 ()1\ 

;.!;)() .11 44 

.1!) 4\l '2~! 

30l) 43 3;, ' 

:r.l'.' 11 2:1 ' 
2t£2 :J::! :w 

lf>ll 13 33 
1:~:1 ;)Ii ;n 

1~() ~~~ 44 
2U:.! (14 JU 

1F=ll H\ ."ill 
!:lt2 Oti 10 

:2-.W JF 311 
2;-,1; ~m 0;2 

~;)4 5~ :i.J 
~~.! ::.!P 4U 

~J.1 ~2 :l2 
1/~l :J~j :-14 

231 0.) :~:i 
tH 0;3 1:1 

103 n;-1 5-:! 
8.J 2!-1 3'2 

!~n 51 :ti 
17(]. ;lt' 1.l 

p;e: 1-4 00 i 
l ! ~: ~ ~):..! :.! ';" 

~lletrrs. 
ti! ll1~. 4 
(i.):-"0. ~ 

7BfVi'.1 , 
l3lfie. 1 ! 

tJlGI. :.! 
lllO'J:J. ';' 

1~~.:Jr:1;. ;) 
7tJl~. !J 

'i!lt<-1. 1: 
;)o;~o .. --; 

lOl::!·L:; ; 
111i';":2. ';' 

;"i!lfil.:J 
6.t:2J. ~~ 

8:i.:i.'.i ';' 
4."ti::'. :! : 

3(i79. 1 
11:~:.?.(J 

l.)~ •.JI"'. :; 
~!:!:...'".!. i 

~l llJU. ;"i • 
5ti~ i:3. :3 

1 

:i:iw,;I 
1;t;u-t. 1 ! 

l :~ I fl:~. (i \ 
7HlJ:l Ii 

l:r~:}7. :21 
i1;.i;:n.:l i 

~~t~t~: ~ \ 
I 

14.~i:JJ. 2 r 
i1;):1:i 4 

4.57.:1 ~ 
-:1:ui~1. 4 

':?i--l-1, ;; 
l-lti:'fi.J 

>'-114. II 
:!4~)0. 0 

1:-}t);~,3_ 9 
4i:-:~~l. G 

4lt':l. ~ 
7.ii:I. ti: 

l i:Hi. :2 
t-:O(j(1. i 

;)7~fl. ~~ 

ll0t'L :1 

;~4:3 3'2! 34 Cat"1iu('........ 16:1 ~J4 20 llfl7:1.:::? 
2~ lll 4t-! lJiekt·.'.>··~ Blutr ~Ort ;17 :lfl ' Jlj.!-lJL :1. 

24 25 ~-l K(>denr's Hill. :::!U4 ~:-. 10 : 2'2-4F-. ll 
274 04 :33 Ctti:.tjut- ...... - . 84 \17 21 . r.2:1t1, l 

2:14 32 4J Cap~ .Jt'lliRvn _ ••. __ ..•.•.. 54 J:i ;)o ~.J:lll. 7 
3!:1!! 03 3!J Cali-tint- •••.• ·-·--·-···--· 13~ ~; lil; 7J7.l. ~ 

6:i 29 0'2 Cupe .Tt'lli~on ..... _. 2-1:t 27 If! 3i;~o. i 
24fi0021 Littlt•Ball_______ f:iiiO:lll tlt'7~_1.~ 

:1 01 03 Castine .. _ .. _ ..... _. . 1 ~:i ()j 1 :>n t-l(Jf•:l ;5 
74 13 16 Cttpe ,._Tt_•llhiou. _...... ;!,)4 ~ l ::~ 3;,5;,, 1 

8(1 52 2J Casti11c................... 21iD .'Jl ;lf> i-i:_H.~ 
141 Ht 51 C•11w Jdli1-:1ou ... ,. _..... :3~7 17 :ll ~17!. O 

s1 21 ;"'JP C':i."'th1(: -····-----·-··-···: 2rt1 rn 31 
2~ 3;'i :i4 Hakl'mwi'n Hill........ . -I 20H :3-4 15 

U.'3 Hi U3 C~1pt-.Jellison ..•.......... -1 2HJ 12 O;'i 
100 35 4l L1ttJe J~all .. - .. -- . . . . . . . . . . ti 3ti 17 

47U-L Ii 
~~~G. 8 

831B, 4 
ifif~.9 

r(Jrd.·'. Jf;lu. 
1i.-1il\'..:"i :5. -;:1 
/ l~~j). (i 4. (l~l 

~fl·li. ;3 I ~. ~I\ 
H4111J.;.l ~. ltl 

fil-l-L:l :t i:l'.l 
10~:;3~j. I 1 G. :::'l 

14f.-1]. ~ 
,...3-2:-l.:) 

~i:l:.?. 8 
.'J.-,01. ~ 

l lli7J.;) 
1:2i()3. 0 

t i:i 1 ~ ~. J 
'iu-27. ~ 

~n.-Jti. 2 ' 
5a~:t 1 

40:2:l. 4 
1:241-1, :2 

17-J.il. 'i 
lihl~.). 7 

f'. 44 
4. ;:J 

1. !l~j 
3. J:J 

ti. 2!1 
7. 2.1 

~T!l.'S~. 0 
1 

.:.. tlfi 
G:!:l!:i. o :3 .. i.J 

:)6''.2~1. l ~- 'lli 
73:!U. ~ 4. J (! 

1-t:l~1;;. 3 f. li 
/j~:1t-=. '.I 4_ :~;) 

l:""}O:!'"..!. fi E'. :l.J. 
lFl f-'7. J 10. 3:~ 

14~t:.'tl. :J; f.'. 4.r 
}~l}t-'O. i ' 10. 27 

158"1~1. \l !l. 11:! 
l:.!li:!-1. --J: 7. Ji-: 

4.)·-Hi. :~ ~ .• )t< 
4i 1::2. t> :!. Gt-1 

:~n1°;2. ;.! I 

~l4:J.:t 3 

P:!Ol. 3 
2i~;J. \) 

17l 1r:. 7 
,'j;):}(i. ~ 

4.J7;,_ :-1 ~ 
8~JJ. !" I 

1. 71 
.i. 31) 

~- E)I) 

4. (ii 

J~!l:t-. j }. (I:-' 
E<~l j_ u I ,-).OJ 

o:cH.O I :t fi(l 
1~hi0.4 i.:211 

l2~~H. i .. 1;--t 
JH:~t-:.J. :i JC . .i:~ 

:14."):-. '.~ 1. 40 
,""1741. :~ ;t :!ii 

::!'iffl. ;, 1. ;)/ 
e;,.J. :i .J. 7J 

402;). 1 2. 2!1 
tH:l•.I. 0 :3. 6---1 

~t<:3H. 6 3. 0-2 
3.".1~7. ti 2. 21 

l.'ltl~. 4 o. 8!1 
~~·33. 6 ;-). (ll-' 

a144. H 
5715. 8 

9096, 8 
~~B2. l 

2. 92 
3.2:1 

5. li' 
4. /(i 



 

JGO REPORT 01<' THE SCPERINTENDEN'l' 01~ 

UNITED STA'l'1'~S COAS'I' SURVEY.-GEOGRAPHICAL POSITIO~S. 

Sretion I.-P111ol1scot Bay and Ri1,er. 

-- - - -----

. - -""""' "' '"" -t :·"""'" 
North Cu:stim~ Flag.~taff ....•.... - • ·I 4-:l :24 ;)0. l~ 

f;ted's Flu~,udf ... _. _ ... - .... - . · I 4-J 2.J :H. 80 

JJuk(·r'r• Flug-:-;tntT 1 44 2.) 37. 00 

01h:m'» Ledge Uencon. -44 30 54. 92 

Ch!rnw·y of ltull~l' ou Handy 44 2!l M. 15 

J1·rr.v ]lo·w1ku·~ Rvd Ifou!';l'. l'him- 4-1 ::!rl ;Jl. 72 
111•y. 

(~UMry, fiaf.,' in ll'~l'.. ............ 44 aO ;')4.45 

Orland Church, tall '1pire......... 4·1 :M 2"2. 33 

l~t1ek1'1JOrt Church, l'U:-'.t tlpirt.' ..... 

Lougitu(lc. 

6<"" 40 OU. G7 

()8 47 55. 01 

C8 45 57. H4 

fi~ 47 42. DO 

tit< 41i :·Hi. 4.J 

6~ 48 17. 78 

~ 4fi 14. 66 

c,~ 44 5u. 31 

GB 44 21. !i8 

44 :i4 2.1. os 68 47 rn. 8!1 

}'ort Knnx Flagstnff. 44 3:1 54. 51 i ()~ 4'i 50. fl 

A2imutll. 

c 

42 2ii 22 
124 lfj 4!l 

To t'ltation-

ca~tine. - - .. - - ..... - -
Cape JelliBon .•....•. 

J1:wk fl7.i- ~ . 1 . i Vis-

I 
I ' 

1 ~~·::· ;, I":~:: : "~: 1':;:;, 
Ji!() ::!~ 52 
12 Ill (j",! 

:mt 1:3 3;21 7.-):31. 8 Fl.~:Jii. I) ~ 4. L~ 

Cap(' Jdli~on .. _ ..••..... _. ~OCT 2G 4!1 I 4843. !) 5:W7. 2 '[ 3. 02 
Ca .... tini~. Hl:J OU ~H, I 4:1:!U. 4 47:?4. li 2. fa) 

147 21 31 
l:J'i 44 47 

"Ft·b:o;ter 327 20 !)3 2:101.0 2407.0 I' l.37 
Little lfall 17 45 .'JG 71fili. 5 7837. l 4. 4:1 

111 ;).4 231 80'.~R !l ~7!il. l I 4. ~J~J 3."_i 1 5:~ 47 
ttJ E' U:! 

~ 2r1. m 
80 41' 44 

2f:1 fi2 4'1 
:H~ 31~ .':il 

2.J~ JG 37 
135 4:1 07 

8:J 24 34 
H-1,1;J.5:? 

!):J 48 2.--; 
35~l '.~8 58 

"'Ph,.ter 
:Sandy Point 

"rt,li..;t~r 
Surnly Polut 

Littlt· l~all . __ . _ ... _. 
'VeOj<IH~r ...• _ •..• _ .•.• __ • 

Little Ball .............. . 
8u,ndy Point. ........... . 

Rm1dy Point ..•••.••...... 
~IcOlou<l'~ ..••.. ____ . 

Mount 'YaJdo, (U) ....... . 
I~ittle Ball ....... _ ...... _ 

1-1 lG .):.! Ran<1:"<' PoiuL ............ . 
:H~l :fi' 4:.2 1'f('Clo1Hl',; .. 

] 3 28 :"":iO 8a1111y Point ....... . 
a-ii' 2J 27 l\lc Cl<•Ud.'s. •••....•.. 

;1:n 31) :t...: 
2J(i 4B 12 

l\IeCloud'~ ... _ . 
Buck~port ... . 

243 lt\ 23 13".:!~. 0 144;'). 71 G. ~~ 

lfo:~ 27 ;");,? ! 7~01. 2 F1:J:11. l 4. ~5 
260 47 20 ~083. 0 ;:W34. l l. il7 

101 55 31 
Hi:.! 37 51 

7:.? 17 St' 
31;) 41 ;.!ti 

2~~ 21 .iG 
324 4-~ ::!7 . 

273 4:..\ 07 i 
179 3!1 00 i 
EH 14 5.) 
lW 37 57 

Btl 27 .5() 
1G7 21 4ti 

143 31 o~~ 
:w 41"1 4() 

:"iaF1:t:1 
637.J. 2 

2Gf:O. 8 
4183. 2 

;j!);l.). 9 
4G!1J. O 

lHnl.;i 
0~J~~J. 4 

7227. 7 
26~0. 1 

721::1.8 
2ti97. fi 

~t~~: ~·I 

I 
:>i'!l3. c. I 3. 35 
GHl'U. ti ~~-Hf; 

2D31.7 i! l.(l7 
4~10-2. 7 l 2. 79 

04~/(i. 2 l :3. 12 
s1:~s. u i 2. t•2 

130;).().] 
1Lf2G~. 0 

7. 41 
:->.1:13 

79()9. 6 4. ;;:i 
2911. tl l. (j/ 

792/. 0 4. ;'j(J 

~%0. 0 1.til" 

2:139. 4 
2116. 7 

I. :·3 
l.W 

4·1 34 4fi. F:7 i fo3 4.M 14. 87 ! 27::! J-t ;iti 
::J31 3;) ;)l 

Jh1<·ki.port 
McClond'~ ...........•.... 

fl2 1.1 :JO 
l."_il 31i 4t' 

lfl91. l 
37!J:. ~J 

l t'(4~1. :~ 

414fi. 7 
l. 0;) 
2.:36 

I 
\Viurtirport Chnrcb, clt1 ck :-pirc... 44 a~ OP. 9'.) G~ 30 28. l.i 24.l 4'.> ~o C(•t1l1'i: Hill .••. __ ._ .... _ 6,) 4() 53 

:Hi 4-! ;~o 
31!)8. 6 
]72:1.2 

34~7. ~I 1. 99 
18BG. G l. 07 16::3 44 4fl Trcvctt'r; .••..•......... 

1~1 5a 52 l\leCloud'n................ 301 ;J2 42 
2"2~ m) 10 Perry ........ _ .. _ ...... _ . . 12 HJ El 

44 3:J 14. ::!O i fiB 45 12. 90 2005. 8 
a2.:>:2.0 

2tt,rn. 6 
3;)."'i6. 3 

Shuk'r< Hill, ilag- in lrl'c ..• 4-1 3;? 2H.Hl fit'" 48 13.6ti 201 40 43 nncksport. ...........•.... 21 41 ;-}8 
6:2 4(i 3:l 

4:l02. :1 
!!Jilt?. 5 

4~)~~t (i ~. 80 
2lb5. 5 L 24 

Dcf'crte<l. 4-1 33 3G. ~!) GS 48 50. GO 

]~,·!fry ..... _ ..................... . 44 38 0-2.Q4 GB 40 24. ;_;:3 

Il•>pkh11-~, lln.g iu tr-(·<-· .•••.••.•••.• H 33 GO. 7H 68 45 4~. 7~ 

2·1~ 1.J 3~ McOloud':i ................ _ 

2:}8 5:J 4~~ 
276 01 l~ 

1:34 34 Ql 
4l 0·2 42 

137 21 57 
~u 51 0-2 

Bu-1.:k1·qjort .•••••••.•••.•••. 
l)erry ................ __ .. _ 

Trevett'r<---·-- ........... . 
Mount 'Va]1lo1 (B) ........ . 

B11ck8port. ........•••...• 
lll·rry ... ___ ............. . 

58 55 08 
96 05 OU 

314 33 20 
2~0 ~!J ;)l_i 

317 21 01' 
100 52 37 

2894.21 
70~4. 9 

26B6. 1 , 
7\159. 4 i 

226:.!.8 
:H>28. 3 

3lfl;). u 
76&..!. 3 

211:\7.0 
!'<7U,1. ~ 

l. 80 
4. 3ti 

1. 67 
4. ~,~) 

J,nnt>Tr1•i1. 443715.2H~ 6tl4D00.5.f i1ooa41 •rrevdt'>•---···---~····-··· 326022~1 4019.G 43~!'i.O ~-:::0 
J;:1!J 10 43 .MeClond'r:. ___ ... _. __ . __ 159 12 19 8468. 6 9:.!61. U 5. 26 

t"ichool-ho11:.:r·, chimrn·y. 44 ;;ri 00.4fi G8 4P 3i'.4!J 70 17 48 Mouut '\Valdo, (B)----····· 2.lO 14 2'9 t-m:i-L8 7277.4 4.14 
JO;j083-:1 Trent'l!- ..••..•••••••••••.•• 283<Jt>45 :J.312.7 3841.4 2.18 

~onth Orrington, chur{·h i.;pirP.... 44 41 33.78 fi~ 48 40.Rl :l.):l 40 42 Cobh'l'l Hill. ......... 173 41 00 5009.1 5477.tl 3. 11 
~01727 Mount\Yaldu,(B) .••••..•. 20614Hl 13977.1 15280.U 8.{i8 

Orrill~trrn. ('hUrcb Rpir(• ........••. i 44 4:3 50.fi7 fi8 4£11~.52 3frJ 15 r...i Cohb'!'I Hill. ............... 172 lf.:i 34 9288.2 10157.3 5.11 
18 08 40 Muuut Wul<lo, (B) ..••..•. _ 198 (15 45 17633. 9 192B3. !l 10. !lfi 

HmnpL!eu. rlmrch tower 1- .. _ .. __ / 44 43 :10. 9l 

I 
~la.mpden, church towc'r2 ......... J 14 44 20.89 

i 
Ifompden, church tower3 ......•.. i 44 44 27.69 

I 
Cll!mm·y of house on west sidC' of ! 

nver. I 
Bangor, ?ifrthotlist church .••....•. 

l'ciwl1tw-0t l1ayand St. George's river. 

ltA<Hi·Y.D Mo1::"'T .••• _ •••••••••••. 

l\louwrDE:'FHT ., ____ .•..•....... 

hie au Hant ..•...............•... 

44 3;:-, 2;). :.!() 

44 48 2<J. 3'J 

4-1 12 43. 95 

44 2t o:i. 86 

44 D4 OJ. 90 

GB 50 14.95 343 00 30 Cohh'z:t Hill. ... _____ ....... 163 02 00 
14 17 3B .Mouot Waldo, (B)-----··-- 194 15 27 

684!\W.04 3472057 Cobb'•Hill ...•....•••..•.. 1672"210 
11 O'J 57 .Mount Waldo, (B)---···--· 194 07 35 

Ge 49 57.46 347 46 "4 Cobb'• mn ....... ··--·---·I 167 48 05 
14 ()(; 40 Mount Waldo, (B) ...•..••. ' 194 04 li 

(iiJ 49 40.12 

68 45 41. G6 

lf)6 52 ](J 
132 46 28 

~13 ~:3 2.; 
321 57 57 

Trevett's .......... __ ..•.... 
'l1reat's .................... . 

Thoma~· Hill. - ......••... _ 
Saunders' .Mount .... _ •.•••.. 

34f) 51 26 
3l2 45 23 

273 02 4;) 
142 01 47 

8985. 7 9825. 5 5. 58 
16661. 1 182"2:3. 4 10. 35 

i o38e. 5 i J:J6o. 6 a. 45 
18245. 4 1995-J. 6 11. 33 

J 0585. 9 1157G. 5 6. GS 
18457. 7 20184. 8 11. 46 

@12. .5 
2777. 8 

1261. 2 
2: 832. 7 

755~. 3 
3037. 5 

1379. 2 
2')782.l 

4. 30 
1. 73 

0, 78 
12. 95 

C9 08 43. 55 .................. ---······- ····-·····-· ......... . 
I 

68 13 15. 48 

68 36 42. 51 

78 :io 4fi 

HO 5l 38 
:?.J4 3.;) U4 

Rugged Mount. __ ._._ .. _ _ _ 257 52 031 75.1!!2. 4 

Ragg~~d Mount ...••. -·--·-- 200 29 20 45632.8 
Mount DeRert.. 44 51 25 44388. l 

82435. 9 46. 84 

4 9902. 7 28. 35 
48."">41.:i 27.58 
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~ame of station. 

\V0-0denball .. ---- - - ---- - - --- · •• - · i 

'I'nrkt~y Church ............••..•. _! 

Hurricaue ........................ . 

High l8land .•..... ___ ....••••••.. 

Green l\1otu1t .. _________ ..•... __ _ 

St. Georgc'8 Chnreh ............... . 

Bear Hill ..............•.......... 

M""tinie •• ···--------------------

Ingraha1n _ ..•.••••. __ .•••.••..... 

Post Hill. ....................... . 

Fuh1e White Head ................... . 

Norton's bland ...•..........•.... 

Jamesoa ............................ . 

Little Green, (third-order signa.1) ... 

Tenant's Ilarbor Church .......... . 

Ti".'lant'R Ilarhor J_,ight.. .....••.•.. 

RcrringGut.bla.ud ............... . 

Herring- Gut Lil\"ht. ..••..••..•.... 

Heron Neek Llght --- _ ...... _____ _ 

Owl'• lle&d Light .•••..•.••..••••. J 

Shear• on Peabody's Island ..•.••. · I 
Matlnicus East Ligbt ...•.••.. ____ _ 

Matinicm~ W-est Light ............. . 

'Vhite Head Light .•.•••.••....... 

Brown's Head Light ................ . 

Lone Tree on Beaeh Hill ..••••.... 

Fiddler'JJ Ledge, stone beacon .... _. 

Saddlebaek Light ...•.••..••...•.. 

Dix hle.n~ unpainted house, tall 
cbimul!y in ~mutr'l'J. 

Beale's H-0nse, ehimn~y ...••...•.. 

21 c 8 

Section I.-Prnobsrot Bay and St. George's f,'frer. 

Latitude. Longitude. 

0 

43 51 ~7. 6~ 6B -48 li.!lO 

43 56 45. ]~ 69 14 21.03 

44 Ofj 2fi. 9() 

44 00 06. Bl 68 ~3 06.W 

44 00 47. 73 69 o:i 15. 24 

4:3 54 IO. HJ 69 00 08. :m 

4! 01 10. 00 69 11 4~. !18 

44 08 38. 11 69 oo o3. ie 

43 53 33. 98 69 ()7 13. 90 

44 04 55. 76 69 ()6 31. 3;i 

44 O.i 10. 52 69 04 15. l~ 

43 !)9 5:2. 35 @ 06 23. 08 

4:1 58 5\:l. 80 69 00 16. 18 

44 07 01. 7l 69 Ot 44. 00 

43 f>4 50. 91 69 01 48.43 

43 57 58. 58 69 12 43. 31 

43 57 38. 90 69 10 45. 74 

43 55 21. 62 69 15 51.58 

43 55 01. 57 69 15 20. 80 . 

I 
44 01 29. 70 fi~ 51 23. Hi : 

44 05 30. 76 69 al 18. 93 

4J ;j9 16. 98 69 04 04.48 

43 46 59. 75 68 50 57. 73 

43 47 OL.16 68 50 59. 13 

43 58 42. 25 69 07 07. 58 

44 06 41. 2'J 68 54 14. 28 

44 10 05.13 69 o;; so. 96 

44 06 04. 77 

44 00 50.132 68 43 15. 24 

H 00 36. :J9 69 03 54. r.6 

44 00 41. 95 69 1)3 59. 48 

Az:imuth. 

21:3 :}.,) 34 
1·1.1 24 HI 

2;)4 4(i 5fi 
194 1:2 1G 

l IP 10 IW 
:l4' 54 2" 

131 2:-i 4C 
341 ;)3 20 

6'.~ 11 OP 
Q::-l!:l 4·1 l.l 

28':'" 2P. 4;) 
104 ll 37 

22 ;\l 27 
273 23 4t' 

~lt:) :12 ~ 
304. 5~ (18 

1:-it) ~3 30 
201 H 4~ 

310 17 ()!l 

lt-15 1"2 ;31 

~l ~lf' !3!-' 
15il 27 2!J 

178 52 2n 
19fl O~J 4:2 

:);')'.! (14 4~ 
6~ 51 40 

:14B 24 lR 
11y 24 o~ 

72 22 14 
220 4!) ~ 

191 34 21 
43 ;):} O;i 

2:i:i 08 51 
1()7 1tl 21 

218 04 :J~ 

~"'J 42 :Jf; I 
12 08: HI ' 

2B:'l 3G 5~1 

~;) 2:~ !°>-t 
11fi 32 5~~ 

F O!l 4F 
139 14 :;;; 

111 20 2i 
250 15 37 

119 22 21 
203 20 O'J 

174 13 17 
153 37 3(i 

25l 17 5~t 
233 10 45 

47 fil 44 
J(.-J 57 {)j 

141 59 5-8 
348 ;;;, :>4 

44 3ti l l 
331 54 ll 

21 15 3i:z 
2:JJ 56 OB 

24~ 16 39 
15ti: ~ 15 

64 26 24 
2""11 44 49 

To station-

l:-\k· rm Ilrmt.. ___ . ____ ..• 
Ha~gcd ~fotrnt ...• --· .•.... 

Jt<,lP au Haut ..••.••••••• 
Raµ'gL•d .Mount- ......... __ _ 

~~.1{;'~i~(~1;\i1~~~1~t--_· .- ~ ~~ ~ ~ ~ ~ ~ ~ ·.1 

Ungf,!'l·d ~[<innt •..•••....•. 1 

'Yoo·lcuhalL .. ···········-i 
Tnrkry Church_ .. --- .... --1 
Hnrricane .........•.... ···\ 

\Yo-o<lPn R111l .. __ .• ·- .••... \ 
Turkey ChuITh ............ 

1

1 

Tnl"kf"~· Chm·('h .•..••.•.•.. I 
ll1g-h blanll .. ---·-----··.·I 
Jlig-h 1:-ilHtld ...•..... - -- ... j 
llnrriC"an~.. .• ..•.... ·.1 

~t. <i-eort:P"i; Chnreh 
High I~lawl. -·-·····-···- -i 

Hi~h J,,.lnnri. ··---···-····-! 
Bear Hill. ..... ··-· ........ \ 

I 
JngT;tham ......• - •• -- . - - . -I 
llenr Hilt .•............... · 1· 

fngrnlrnm. ---·------------

:::t~~i'.I. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~~~:I 
Turkey Chur('h. _ •......... 

Pni::tHill .•.• _ •.••..•.••••. 
Bear Hill..-------··----·-

"li•tinie ..... --- --- ..... --- . 
Hurricune. __ ...• --· - ..... . 

St. n-eorg-f''~ Church ..... --­
Tnrkt•y Church ..• - .....•.. 

Norton'~ I~land. ---·- ..•... 
St. G~orgt·'" Church.··----

Tnrkf'y Chnrch .. _________ _ 
Metinic ....•.....••.••..••. 

Monhegan .••••. - .•.. - ..•.. 
l\fPtinir .. -····-··--·-··-··· 

High bland .. ·-···-··-----· 
Hnrrkane ----···--·····-· 

High I~hmd. ·····-········ 
:Hear Hill .•.••. ··----····-· 

Tie·e.1· Hill ..••••.••••.....•. 
Hurrieane ... --- . ___ ..... __ 

Metinic .......•....•••...•. 
Vr'"oodeu Ball .•••.••..•..•. 

Hurrieanc ...••...•••.•..•. 
Ra.ggt>d Mount- ..•••.. - . _ .. 

llurrlcn.ne ...•••..••.••..•. 
High Ii>la.nd. ---·--··-·· .•. 

High bland ..•...•..•...•. 
lkar Hill .....•...••....... ! 

Raglt<'d Mount .•.•••••••• ··I 
Highbla.u<l ...•••.••.•..... 

High lRllllld ...•• • .••• • ..•. ! 
Hurrica.ue .... ----. -- -- .... 

\V"o.()d£•nball -·---·-·······.J 
l-ileau Haut. ..... ---·-····/ 

mgh i.1 .. ud .. - - ..• - . - · · ···I 
lngrahmn. -··-·· -·········1 
Fal~e "\'\"bite Head .••••..•. 
High.bland.--·--·---···-· 

:-i.3 1:1 37 I 

J;?,) lU 07 ! 
i 

7.) 1:l O.'") I 

14 lti 1l 

~17 ;)H 44 
ltit' [)7 113 

31:1 ]4 5•J I 

l1i1 58 40 

24'.l 0!:-1 2fi 
79 51 14 

1f!7 :m :>7 
2f:'! 01 4;; 

QO·J '2!1 4~ 
~J3 2!.! 4;) 

l(;;') 34 5:l 
l:.?.J. Ol 0\1 

:l::lO :..!O l!l 
21 47 !.?!J 

];->() l!l ~."i 

5 1~ ;)J 

:::?nl 2G 5.'3 
:tJ9 ~Ii 14 

3.-lB 52 ~:n 
16 ll ll 

17:1 05 3:2 
~-t~ ;-JJ_ 27 

Hi9 24 38 
3:!9 23 1:~ 

2:l21f' ~ 
40 55 03 

11 34 50 
2".!3 ,'"")() !17 

.'.l:J JO J5 
347 47 :37 

3Fl 05 :1;) 
105 1e :J4 

lfl'J Of)~ 
103 4:! 37 

265 15 3~ 
2tl6 ~u 41 

188 09 O!l 
;}19 12 20 

3.~1 El O!l 
7D :33 14 

29\l 11 03 
2'3 2-2 00 

354 11 49 
333 ~5 17 

71 27 44 
~1 l:J 2() 

227 4;) 28 
282 48 .>J 

:1:21 !'i7 58 
H~ 37 4:.! 

224 31 lfl 
15! 56 14 

20l 1::? 08 
56 (J() 41 

~ 17 Ofi, 
33G ~ti ~() i 

I 
244 24 44 
n ~;; 20 

-~-- i----•--
°A-fctrfS. i 
27!~().G ! 
-17917.' I 
520f."J.6 I 
303:!i:<. 7 ' 

247~G. 7 
~t!:..?7f:t.fi 

2Pn.-M).!'i 
20747. 3 

1Afil 9. F' 
l'.-!779. 8 

lf;(i:H.O 
l!J()lO. 5 

i?:Fl:)J.{) ! 

i 140:.!. 3 I 
14%}0. 3 ~ 
2l08'.3. 7 ! 

lfl'29/":i. 3 : 
14:Mi.::, 

""12.:i I 
l~'.-10.t-

:li)ffl.6 
G~4~. 4 

fl:l().). 7 
10:!"2:.). ;) 

]()Qi'9. 0 
~H:33. 4 

34!11, i 
3.J.j7. 1 

76"21. 5 
17787. 5 

61132. 4 
3lH.4 

41fi4. 4 
6!){)/. 5 

:J",n:.t:J 
l!.?001. ti 

16610.9 
11180. ;; 

15rll¥.I. 7 
25.h·L 4 

""24. 7 
71:;:~a. 4 

17517. fl 
15~6H. 7 

24997. 2 
9007. 3 

=i3.8 
53Wl. 6 

1977S. 8 
64tri. 4 

16247. 0 
Wtfi5.9 

0?~.6 
Ji."i-17. 3 

1373~. ~ 
83;!""2. ~ 

lf<64D. 3 
1();)4~. p 

9-4:, :J 
8731. 7 

3.'\46. I 
lLlU!. 7 

}~nrd.«:. 
1 

,Hiles. 
ao5f;t4 17.:31-l: 
52HII.3 ~W.77 

5fi9.i4. 8 
333!:1.5. ~ 

~'j()-40. 3 
3rnr-2..J. 5 

31331. :l 
22!>88. 0 

1~174. ~ 
I;>l)bY. 2 

lfo!l~H]. :1 
2H4S.•1 

P67f1. 2 
1233-L ~ 

1m!l2. n 
2:maG . .;; 

1fi727. 6 
136f?:I. 7 

{.l(i'.lG. !l 
733.).(i 

:n;;,o.~ 

7-182. fi 

Hf242. t1 
lllt'O. l 

11m3. o 
9~l~~- 0 

3818. 5 
:37tlll. 6 

~:l3t. ti 
194:iL L~ 

6.:190.@ 
;l~J~. ti 

a2.:m 
lt'. !l7 

15. :rr 
l7.fJ7 

17. Bl 
12. ~!) 

10.:J:l 
8. ~-0 

IO. 34 
12. 18 

5. !)() 
7 12 

8. 3\ 
13. HI 

R5il 
B. Ul 

5. 4.8 
4. 28 

1. 90 
4. 2a 

c. 27 
~- 01 

2.17 
2. 15 

4. 74 
11. 05 

3. 7.~ 
1. D5 

2. 59 
4.14 

:3:179. (i 2.03 
13l2-l.fi '7.46 

18165. 2 i 10. 3~ 
12:2:JG. (i I u. 93 

I 

i n!l8. • I ~1. !'\) 
~8U4. :~ 1 L 59 

!l6;if). 4 
~l47. (j 

191!17. 0 
170-2fi, 5 

27336. 2 
~830. 1 

3072'2. fi 
&16~.7 

~1626. 2 
jl)t)~l. ~ 

17i67. a 
1767~. 6 

{):f!O:'.i.!l 
l91!i'J. 4 

l5ill7.8 
9lUI. 7 

00384. 4 
11:).).). fl. 

1033. 7 
9548. 8 

3877. 9 
1()%. 5 

5.48 
4. 74 

IO.FR 
9.67 

1.;.m 
:l.tiO 

17. 46 
3;3.0.) 

12.28 
4. O"i 

10.10 
10. 04 

:J.87 
10.00 

s.r),i. 
5.17 

ll.58 
6.55 

Q.59 
5.4:1 

2.20 
0.62 



 

162 HEPORT 0}, THE SUPERINTENDE:'iT OF 

U:N1TED STATES COAST SURVEY.-GEOGRAPHIOAL POSITIONS. 

Section 1.-Pcrwlw·ot Bay a11d St. Gmrg<·"s Rinvr. 

Nar~C" of i:itntion, J,atitude. Longitnde. 

---- ---------- --~·-·-

0 1 11 I 11/r·trc:::. 1 Yard.c:. 
44()_ !) 

2f:liil).4 

]'j.[;ft'-f:., 
0. "!;) 
l. G:J 

Larg<• Hou1w, north chimnr>y. - . _. !lil 06 4U. 4H 7..t ~!l :11; ! 41):!. ~ 
2:H :J,J 5ll ~() i.·,, 7 

Vt'ldh• ITt•ml hland, t·u~t d1irmwy 
or hi}ti.w. 

30!i OJ ;,$-! ffl/.·). 7 7fr!~. 4 
lOr<:l-t. :3 

4. :;~ 
(i.li) :!.J:i ·1:.! 01 !W\li. :J, 

8malll'y\; Hill, Hu,;............... 43 5~ 1 lG.~J: 6!1 12 4~. 5!1 0 ::?:~ 11 T1·1nrnt'i'l II<•rh<•r ('lrnrd1. JBO 2:1 Jn 
l~ltl 4ti 2J :;.;t. Of'org-P'id 'hnrch .•..... I li-l 47 U:! 

\\'i1low"Ellt1 nn1Iarfsllom1t·. (•e11tr1' 4:l 57 ~l.J.:JO' 6!! l~ Otl. 87 l:t·, OH .'iO 'l'f'Jmnt·,, Harlinr Clund1 3J;l 09 :!7 
chiwru·_y. ti~ :H 5'.2 Turke} Clrnrd1 .. __ . _ _ ~4:.! :3;3 ~l 

11 art's X(·<·k. 11.ng- in trt'e.......... · 4:~ 57 O!I. 7.J G!J 11 29. 6~) u~ :14 m :t12 ;}:; rn 
7t 43 4;> Turk•·yChnrdi.---··--·-· 2:lt! 4~1 4!; 

J ... lanrl. 11oril1 nf '1'n1ant'i< Ilnrbnr 4:~ 5E' lG.07 G!l 10 4::?.0.i 110 01 Ot< Tnrkf'y Chmt:"h .•..•.•.•. 2:1!1 ;)fl ;17 
ti7 :t) ;!:.? light. flag iu tree. 24i 3'.l 40 Xorton ''> hlau<J. 

Ru:-lsel'8 Hill. flag iu tree .. __ ----- 43 57· ;J.J.:3D 

}'(Jgg·~ Hill. No. I, flag- in tn'e _. _ .. f 44 00 2G. 48 

i 
Fogg':;; Hill, Nn. 2. flag in tree .. - . I 44 00 ~G. 77 j 

~ 

~Tm:f'pl1 Cfark'" Hou~1., chimnf'y in 4:~ 57 JG. ::o , 
Ct'lltl"C. 

6f1 11 4ti.!li ~n 43 :w Xortm1\.:J.-.larnl ......•..•. 
~!J 4:1 40 Tt·nauni HJ.rlior Cbun:h. 

6~) 14 37.23 :J~G .'12 21 Turk1'y('hnrch ......... . 
i!:J.l l;J Ot! T1·uaut':-- HarlJor Cliun:h _ 

f;!) 07 .J.1. 0:1 

GP 07 15. 7.J 

297 42 4(; 
104 ::.!'.2 47 

14 JO 18 
Zfl~! :a :JJ 

17q ;){j 3;) 
(j() 1.) 2;2 

f'111i<P \YhiH· Head _ ...•.. _ 
~t. r;,,org"''~ Clrnn:h ..•... _. 

Xorton ',.: lt'1nna ........... . 
Faltw Wilitl' 1-it'ad _ 

Tenaut'K H:ubnr Chnrt•h . 
Turke.\" Chnreh_ ......... _ 

Enoch Clark'~ Barn. centre._.~- .. 43 5i 05. 20 \ 69 12 4.'5. 54 239 2P 14 1'\orton''1l:-Jm11l ·······----
18!J '.!.7 4t St. {_korgt ·~ Church . 

Ct•ntr.-. of Darn, near middle penin- ) 
imlu.. I 

I 
44 00 38. (i!J 6!.J 10 -:27. 4fl 

Po~t Hill. y(•llow house chimney .. ! 44 05 09.10 G9 04 17. 55 

11~ 03 :14 ~t. Genri:w·~ Churc11 -
3.) 51 1:2 Turkey Chul'ch ..... _ 

mo 00 1311 
Bear Hill. .... _ ........•... 

r;;:; Ot' 04 , lllgralmm. ____ ". ____ ..... _ 

~n 4:i ;;7 
2rn1 4;, 01 

lfifj .'12 :$~ 

74 lU ;Ji 

117 4:l )fl 
:.!b·1 20 0:3 

Hl4 O!l ;;7 
119 5l" :!)-: 

3.)!} :->!; '.l.i 
:.!·Hi 14 J4 

5fl :11 21 
9 2fl 27 

2!1fl; 04 :17 
215 1~ :.IO 

:J:"~!) fiP 5!J 
2f-i2 06 31 

:2'.W/. :~ 1

1

· 2fr.?l. ti I 1. .i!) 
;17()!1_ ti I 40:ili. 7 2. :m 

J 0.)6_ !I J 1 S:i. 7 0. 611 
3;.!'.:Ji. 6 ' 3UO:.!. 8 2. 05 

z22t-t. 1 2.nr;. 6 J. :ir 
:k!J.i. "'...! 4:,!.)~l. 7 :.?. 4~ 

!"">fll:l. p ! (i]:l!). 1 i 8. 4~ 
35:J~. :3 :~86'.J. 4 I 2. ~o 

4707. 1 !)J,17. (; 2. fl'.1 
2~dU. 0 ;!76li. 7 , 1. ;)7 

1.:H~.'. !I i 174'2. II I D. !l!I 
2G:J~. :.! 2t:'t:l.3. 1 I 1. fi•.t 

220:;, 3 
;J.4:.!:J.:.l 

~7fiP. ;) I 

212.i. fi i 

Dil7. 8 I 
2.;~HJ. ~I : 

fi~Jflr<. 2 l 
7d61. U I 

I 
2057. o I 
8.8UU. II 

681'4. 7 
3004. 4 

I 
247.). 1 
5!J:W. 7 i 

30:27.;) ! 
23:.!,t.J i 

14'.lO. l i 
2604.E ! 

71):])_2 

e3n. e [ 
224!l.5 I 
!)72-J. 8 

l. 41 
3. 37 

ll.f<l 
l.48 

4. :r.l 
4. 7G 

I. 2!l 
5.5:.! 

7507. 0 i 4. f!7 
3:!8.5.5 ! 1.!'"7 

Flag- in tre<; near Poli11Ii11 _. __ • _.. 44 0.1 14. 20 (m 04 04. :l~l FO O~ 4H Inirrahnm .. ___ . 2f.O O'i 07 33lfl. 3 3629. 9 2. 06 
fi4:m;i7 Po~tHHJ. _________________ 244;395u 2fi.J.8 2\.10.6 0.16 

Nurton'Hhlam1,flagintrer ... ---·· 43 58 54.V4 69 08 09.0(J 13J J.i 27 Nort.<m'~hland ............ 3B 15 22 21~.9 2:m.3 i 0.14 
204 <YJ 47 l'o8t Hill.................. 24 12 30 ]2706.0 I38'.J4.9 7.80 

MosqnitoJ~land, flng-intreC>...... 4:15.3 03.11 

Eoewett's lslaud1 flag in tree....... 43 59 34. 54 

Racki.PJ'S Island, flag in tret~ ... - .. 

I 

Hacklf')''il l~lau<l, thin:l-onlcr signal ) 

Crescent r <land, tMrd·order >ignal. I 
Hnrrington·s Hill, flag in tree .... · 1 

Captnin Crockrtt's llonse, north- r 
euMt cllirnun.-. I 

Plea.,.nt l>la:u, Ila~ in tree .•.... · I 
Thorndike's Hill, Bug in tree •..••. 

}"'isherman's Idand, flag ..... _ .... _ 

Rp,d Sehool·hom~e1 rhimney .. _. __ • _ 

Sheep l•land, fiag in tree .••••..••. 

Ash r~lancl. "'·bite fh~g in tree ...•.. 

Ash Poiut, flag in tree ............. . 

44 00 09. 04 

43 59 54. 3.j 

44 01 18.13 

44 01 39. 87 

43 59 20. ~7 

43 "8 57. 80 

44 OJ 47. 23 

44 02 30. 30 

44 04 33. 47 

44 03 48. 50 

44 02 24. 57 

44 02 48. 34 

C9 12 5~. 46 147 ;,,1 46 Turkt>y Church............ 3'27 .'i2 45 
28~J 3.1 2!1 1\.Ietiuie... •. . .• . •• .• . . .•• • . lO(J 37 !N 

69 {)3 47. :JO ) 99 00 54 Fabe "\\,.hit<> Head . . • • •• . . . ~73 5fl Oli 

69 0'2 36. 8!J 

69 02 4J. 43 

69 01 48. lI 

6n 07 53. 66 ! 

69 04 03. rn 

69 05 14. ei 

69 Ofi 39. 39 

69 01 55.56 

fill 05 46. 00 

69 0-2 43.1[; 

G[l 03 52. 7G 

69 04 2:1.81 

197 3J :!'~ High I•lanu . . • . . . • . . . . . . . 17 :i:i 44 

84 II l:l F~nl~e ""hit" Head ........ _ 
144 26 31 High Is'uud .••........••. 

8fl 17 :24 Falr.e"'V\~hitf' Head.-··-··--
15tl O'J ~7 Highloland. ·············-

1.'"'hl 29 05 Post Tiil1 ..••••...••..•.•.. 
l3ii 50 34 Ingraham ...•............ 

328 08 04 i Fahe 'Yhite Head ....•••.. 
217 Ol 4.) Po:!t Hill ..... - .. ---···---· 

107 :tl :lfi f<'nlsP- \Yhitfl He~u1. ______ _ 
2<¥.J 32 (J4 Hi~hlslaud. ---·-·······--

1;37 54 48 Fal'" Whit~ Head .•..••... 
90 .J3 10 Norton'H 11:'.lland .•••...•••.. 

l8l 45 44 
:1:->1 ()(j 00 

147 52 21 
!2!J 16 24 

241 50 44 
121 50 37 

7 17 56 
141 02 42 

3!'i 29 3;· 
42 53 49 

2fi 04 17 
l44 ]] 37 

Ing-raham ····-----·-----·· 
F1d~ "'bite Head ........ . 

PostHill ...••...•...• - •... 
High Island. __ ---- ..•..... 

Port Hill ........•...••.... 
lngruhmn. ··--···-··-····· 

High Mand ..•..•••.••••.. 
Po:ttt Hill ..•••...••.••••.•. 

1 ~~:~~l~~~~~~e~~: ~:::::: ~ i 
False White Ilt"ad ...••..•. 
Jugratu1m ------··---------

264 (*' 3~ 
324 26 04 

269 14 53 
3J8 03 06 

33,) 27 2:1 
:.H6 47 17 

148 09 08 
37 04 ff 

2iJ7 32 00 
2'.! 3:.! 39 

317 54 01 
270 51 04 

1 45 50 
174 09 11 

:m 50 4r. 
209 15 ~!J 

f-il 51 47 

301 ''° ()(i 

187 17 34 
321 01 38 

215 27 52 
22".? 50 46 

206 02 54 
:1~4 10 OB 

Ga-r~1f'n hlnnd Led~, red spindle 1 

vnth om· l>ull, 
44 00 45.851 j)!) 05 25.12 38 02 01 Fnlse White Head. . •• .. . . . 218 01 21 

~ .')() JO High Mand . . . . . • . . . . . . . . . 88 52 00 

37lt":i. 5 
,018. 4 

3513." 
23fi~. ll 

5065. 0 
14G7. 9 

4849. 2 
1775. 8 

788:l. 0 
9211. 6 

3906. 6 
814:.i. l 

3222. g 
290l. 6 

226~1. ~ 
404~. l 

582l. 3 
3563. 7 

.58:!9. 6 
31:i~. 7 

~2.5 
1187. 4 

5624. 2 
32::>5. 2 

57f>8. l 
862;). l 

6045. 8 
4849. 5 

0096. 0 
2893. 5 

4063.1 2. 31 
87<i8. 7 4. 98 

3842. 6 I 2. ie 
2.5HO. [I l. 47 

5."i.19. 0 3. 15 
160.>. 2 0. 9l 

i 
5303. 0 3. Ol 
1941.9 l.10 

RG20. fi 4. HO 
10073. ;) 5. 7;2 

42'72. l 2. 43 
BmJ?.:3 5.06 

3:>24. 4 2. 00 
3173. 0 l. 80 

24-82. 2 1. 41 
44:.!0. J 2. 51 

moo. o 
3897. l 

638KO 
;j~()t!.~ 

2507. u 
1298. 5 

61!ill.5 
35.'.>!J. 8 

6307. 9 
9·130. [) 

6611. 5 
5303. 3 

229;!. 2 
3164. 2 

3.6';) 
2. 21 

a.m 
2.25 

1.42 
0. 74 

3.49 
2.0-2 

J.58 
!>.3G 

3.76 
3.0l 

1.:D 
1.80 



 

THE UNITED STATES COAST SURVEY. 

UNITED STATES COAST Sl:HYEY.-GEOGRAl'HICAL POSITION"S. 

Section I -Pe1wbscot Ba.'! and St. George's Rii:er. 

Name of Htution. Latitude. I Longitude. 
1
f Azimuth. 'I'<J 'talion-

----------- ------1----- I I ' 1-0---,-,-, i -
Ott('r l!-!hmd LHlge, blu.ck spindle, 

nith t\~o l>alll'i. 

.Jnmewn':s Poiut., chimney of white 
house. 

ltockland Steam Mill, tall cllimne-y 

First Baptist Churc-h, clock-face-<l. 

Methodist Church .•.....••....•.. 

Episc-opal Church .•..•..••..•••.. 

EaptistChnr<"h ..••..•..•....•.... 

Congrega.ti(lDali8tChurch ........ . 

Church, cupola ..... -------------

V.'bifo Spire Vane, heart and m·· 
ro,v.H. 

Homan Cat.holic CJJurch ..••.••.... 

Unpainted Homn.>, chimnf'y in e-entre. 

Dodge Howo1:1tead~ HOttth chimnf'y .. 

Centro of dark lmru uu bill-8ide .... 

Roekport. lJnivergallil.t .church .. _. 

Roekport, Congregatjonali~tchur-ch, 
H11nare- l'<µire. 

Edwin Ojie1'"h Houw_ ..••.. _ •..•.. 

Raccoon .. ---- ..... ___ .... 

Sn1ith .. ·-·····-·····--·-·······-· 

Bull ............................ . 

Wntts .. ---··-··----------·-····-· 

Stone ..••..••.....•.•....••..•••. 

Otis ............................. . 

Recess ........................... . 

Rjvers'l.'i Uonee, north chimue_y .••.. 

:-4 o~ ;~. 2411 ~IJ O·! 30. 53 I :1u 5!1 2J ', rl_tl/ole '\Yhi'l:l~ Head . - - .. ~ - . 
1 

3U7 22 l:J i H1gl1 blarnl .•....•....... 

44 06 .59.34 69 0-1 :31.0ti l5:? 13 O!J: Bc•ar llill ............. ~---
247 0-2 03 JauH:'l'>OU ••.••• ··-·····-·· 

4l 06 2i'. :!:l ) 6U 06 !ti. 97 

' I 
44 OG 4~1. 57 j 

44 00 10. ll I 
44 06 06. {),') ! 

44 OU 21. lt; ! 
! 

44 oc 2~- 52 I 
44 07 06. Gt< I 
·UOCJ~.80\ 

I 
44 UG (11. 77 j 

44 02 47. 951 

44 OB 09. 90 

44 07 JO. 91 

44 11 o:i. 79 

44 11 14. 78 

44 11 53.17 

44 00 31. 11 

44 03 15.82 

44 o~ 47. 9:2 

43 59 35. 7'! 

44 02 00. 85 

4:J 5H 57 . .34 

43 :;g 50. 9l 

6U OG 09. 44 

69 06 19. 97 

69 06 :3:2. 11 

69 Oti 14. 9G 

69 OG 15. ;)H 

fi9 O::i 49. 7:l 

6!) 06 20. 34 

69 Oti 4::!. ::!7 

G9 04 4G. :w 

69 07 :J0.1.3 

69 Oi 48. 97 

69 04 11. 64 

G9 03 46. &I 

fi9 0:1 18. 46 

69 16 37.23 

69 l4 07. 73 

69 lO 19. 12 

69 13 19.33 

6tl 12 16. !~3 

69 14 43. 2.! 

69 11 31. 44 

69 1.5 (}}. 81 

311 30 :1:1 
:!4:J 2:.i 41 

2fl8 4P 4;-1 
Jt-'2 :22 41 

2:-n 15 :.>o 
184 40 °" 
~~l4 26 2:1 
187 48 1:3 

Q;Jp 13 fR 
7 5:.! O':J 

7 ;r; 39 
JB:l 46 21 

1'.2 5:1 !"i::? 
273 57 24 

184 r,1 :J8 
304 30 4~ 

l!lO 2" m 
~V7 JJ 00 

3~1 1:8 5!1 
1~~ 37 .').1 

337 24 ::24 
24.) 4~J JH 

:-If)/ 5~J Oti 
Z73 i:>.) 3!i 

117~220 
2\1 U-.! k' 

112 41 l:l 
3t 06 49 

1[)2 17 04 
31 l~ 24 

25!} 21 5:.t 
;J;Jti 27 ~)(J 

3.1 13 i}I) 
321 2li 3:1 

99 37 34 
3a :JU 2:l 

14 37 05 
214 40 l:l 

241 00 04 
338 l;> 2:1 

2'23 27 4~l 
138 H <Xi 

7() 30 19 
3'2"'.2 25 ;').8 

240 21 3!l 
120 1.6 44 

Po:.tt Hill 
Jam..:~ou •.•.••.•••....••. 

Jamt'+"<>n •. -----·--··-··--
Bl'ar Hill ............. ___ . 

Janwwn .... _ ...... _ .... _ 
Bear Hill .•.....•......... 

.Jam(',.;nn ...... __ _ 
Bear Hill ...... ---- .. -----

.TnnH'R"ll ••. --- ·--· ....•.. 
lnJ.,'"raham ... _ ...•....••.. 

lnj!r<thmn .•. _ . __ ....•••. 
Bi_·ar Hill._ ... _ 

I11g-rah:-1~l ·----·····-----· 
Jitlllt')-Olt .....•.•.••••••. 

Bc.trHill. ............... . 
Post Hill .•.....•......... 

lkar Hill. ............... . 
Pl).;tl-Iill ••.....•..•.•.... 

Hig:h I"land .. - .•.....•.... 
Po:-t Hill .......•......... 

Hi.di Islam].----------·· .. 
l~1·ar Uill. 

Po~t II ill ...... _ ......... . 
JtUUC:'!Oll ••••••••••••••••. 

Rilgg<•d Mount.·-· ..• _ ..•. 
Bear Hill ... -----· ..•..... 

Ragg-ed 1\Iount. .. __ .••... 
Bl·Ur Hill ................ . 

Ragi;rP<l Monnt .•...•...... 
Beur Hill. .... , •.....•... 

~t. (korgc'B Chnreh. - ..... 
T11rkL'Y t;Jm1cll ...•••.••... 

Ra('coou ·---·- ....•....... 
St. O{:'orge's Chureh. __ ..... 

8mith ···-·······-------- .. 
8t. Oenrgt·':r; Churdt .•...... :

1 
'I'urk<'y Church .•..•....... 
St .. Ueorgt."~ Chun·L .•...•.. 

1 

Hall ..................... . 
SL Ueorge'~ Church .•.••... 

St. G-eor~"l"(_~·~chureh .•...... f 
Rat'l'OUll. --- •• ·-· ---·-- .•. E 

Smith -·-· ................ ·I 
!foll ..................... . 

St. George'sChurcb ....•... 1 
Raccoon ...••...• ·-· ..••.•. i 

Ba<•k nzi­
muth. 

0 I ., I 

21'.I 58 (17 j 
127 23 0.) ' 

33·• ]f) 1q i 

o7 o-2 iU ' 
DI 31 5f< 

t>::l ;.!ti 4ti 
i 

7~~~!~j 
! 

;·};3 16 ;J:3 ' 
4 ·HI ~U 

;)4 ~-;- :~ 

7 4t 3:3 

;;p 1;1 01 
J~j 51 ~ 

1?7 :27 ?P 
3 41; :30 

1!1:2 :~3 :::.?:J 
J3 ;)f 10 

4 31 50 
124 :1~ IS 

10 2t: ;)(} 
11-; 3:? ,1:{ 

1;;·1 :::!~) n~ 
8 :J8 11 

l."i7 ::!7 ~l 
li5 4.i Hll 

!:!)"-! 01 :J.) 
~-l:J 57 4t-

:J!l7 1!l 11 
c~JY 01 m 

292 37 4B 
21:1 05 H 

!!82 l:J 17 
2U Hi :.?~J 

7!1 2$) 12 
l;)ti 2t' 55 

21:3 ]Q 12 
141 ~~ 10 

~79 34 55 
213 2!;-1 21 

l ~M 3fi 2'2 
a4 41 16 

61 O] 26 
158 15 43 

43 :)!) ·'° 
3lt3 4;J 47 

2;'>() ;!13 30 
14~ 26 4p( 

60 2:J 5.a 
300 15 3~ 

South Thomaston, white spire .••.. 44 03 08.91 69 06 51.43 Jt_;:~l ;~ 08 Ingraham. ----·-·--····---
1 

9 58 26 
20'"..? '26 Ot5 Jameson .••.•. ·-·-····-··· Z2 21 41 

Thomn.ston, one-.story octagonal cu· 
pol a. 

ThomB.Kton Chureh, tall spire, with 
green Llindi.. 

Thomaston Church, 1,wo-Rtoey oc­
tagoual spiro1 with pillars. 

Thomaston. small churc.h, low spire. 

Thomuton Chdreh, tall white spire. 

H 04 45.97 

44 04 48. 74 

44 04 45. 43 

44 04 43.24 

44 04 36.07 

69 10 12. 87 

69 ()lJ .fl)_ 76 

69 10 15. 76 

69 IO 32. 98 

69 IO 313.81 

17 48 3'i 
26ll 28 15 

11 18 oti 
63 50 O:! 

Ill 50 :l'J 
1 13 34 

60 34 30 
355 00 18 

61 58 08 
3.5'.l 34 15 

St. George's Church •.... __ . 
Ingraham.-------~-------· 

Hal.I ...................... ! 
81n1th .•••••••••••••••••••. 

~mit.h ..................... . 
Hau ...................... ! 

Smitb .................... -1· 
Hull ........... ~--·····". 

Smith ..................... . 
IlulJ ..................... . 

197 47 28 
su :io 4!' 

l9l 17 4;1 
::!43 47 01 

241 47 :il 
1e1 13 32 

240 32 Ol 
llJ 06 27 

241 55 43 
172 34 ~ 

~lfrt re-:. 
:J!ttJ I. ~t 
:!\ l(/, 2 

:H:Jt<.tt: 
17U. G 

:!fil~. "'[ 
23l0. i"' 

193J.B ~ 
33.J:? .} 

266:!. G 
43t1"~. 5 

2!;J;"),f, 7 
47:.lti. ;) 

~:rJ8. 2 , 
:.!fitiO. ;l-: 

2(iflf:f. ~l 
4 !!:K3. 4 

41.45. 4 
14t~. t> 

4;)01. 2 . 
:J:!P:I.' 

47F'l. ""i 
3(i~'0. 1 

·12:2~. !) 
4-:1.-)'f. 2 

14777. !J 
~JHI.!+ 

ncni. 7 
4 l;.!1. ~1 

G7DG. -l 
.)}l)(j_t, 

714.'3. ~ 
5707. ~l 

7:18:>. (J 
7044. ,j 

6.:-),1:L~ 

7liOti.4 

G076.0 
4~.ltiL 3 

5160."' 
:Jti20. 7 

5440.8 
3541.:! 

2rl~~- I 
lti~7.:J 

5G44.8 
:J<;:W.:J 

3690. () 
21;.io.7 

4~t4:t 5 
~4Gl.O 

3:J47. :1 
7774. 7 

(;998. 4 
4!J:l7. (j 

3~03. 3 
6500. 2 

5;1r.o. 0 
30:.!8. 8 

5492. 1 
357J. 7 

5Zil.4 
3368.0 

1G3 

l"a•· d.-1. M ii o~. 
4:..Jij/.O :.!. 4:.! 
~:Joi. o 1. ~1 

37fi0. 3 '::!. 14 
1~6. u u. 11 

:ln.)/. =~ 2. :!5 
~:!7.0 l.·H 

~116. ~ I 1. 20 
3dGG.:?' !:!. Oi:J 

~J J. 7 I 1. f-~5 
501 l. ~ i :.!. t;.) 

:1'.2:ll.] 1. ~4 
~Jl7V.7 2.'J4 

2f-)j)0. ~ 1. 48 
::!!Jtm.-i 1. 6.l 

~~-l.'5:? .. » 1. t)t; 
4:-i85. 8 7.:. Gl 

4;):-13. :l i !;. 5S 
Jf)Uti. 0 : U. ~~l 

49~.!. 4 2. BO 
:l7t)O. 5 i 2. IO 

.'l:!'.?1J. ':.! ~- !17 
40:~.). "1 ':2. !.>9 

1fl:2-L tl I 2. 6:l 
41".'i l. u ;2. 77 

ltllml.fl, fl. If! 
23\B.2; L:j:J 

"(~;)!)~!. :~ i 3. 75 
4.W7. l} ::.!. 5-ti 

;.~:l:.:. a ·1. 22 
5;"\t'i.4 3.17 

7~11. fi 4. 44 
6:!41. [-.) 3. j.) 

~Olti. () 4. 5~) 
7'iU::l.ti 4.38 

7145. 2 4. 06 
8318. 1 4. 73 

nnH.fi 3. 78 
54~.5. 5 3. 08 

5643. 7 3. 21 
3~ 1 .J'9. J 2. ;.!.3 

594~l. f) 3. 38 
J07:.L ti 2. ::!U 

3~7fl. 7 ]. 86 
1S45. 2 I. 05 

617:2. 9 3. 51 
4:.!W. 3 ;.?. :m 

4o:~:i. :1 2. ::,19 
2~.z.<7. !--' l. ti4 

:->40ti. u 3. 07 
21)!,IJ. 3 1. J3 

7G53.1 
5;,e~. tj 

4L'lil.2 
7!0~- 4 

6408. 3 
300!:!.3 

6!\()6.0 
3~08.0 

57f>4. 6 
3683. I 

4. 35 
3. 07 

2. :J6 
4. 114 

3.1>4 
2.2.5 

3. 41 
2. ~>2 

3. 2B 
2.119 



 

164 REPORT OF THE SUPERINTENDENT OF 

l'NITED STATES COAST SUllVEY.-GEOGRAPHICAL POSI'rIONS. 

Section 1.-Penobs,,ot Bay and St. George's R-irer. 
~--~----~-------------c~-~~-----

Longitudr. l'-A-zi_m_'_It_b._1----T-o_,t_a_•i_on_- ! B~~~tl~Zi· l>istanct>. l l>istane{'. I Dbi-1____ tance. 
Name of 11tation. T~atitude. 

Thomn~ton Clmrcli, low ~]lire, witll 
do1m.' root. clol'k-foce. 

' 
8- I fl \ 

44 04 41.281 

Thoma:\ ton Church ......•...••.. 

Cnshing Church, No. 1. ••.•..•.•. 

44 04 ~G. 5G i 
43504£!.751 

i 
Cashing Church, No. 2 .••••...• H 44 00 53. 6G I 

Dr-own'i;!Ii11..................... 44 04 C3.89 

FaTJn·llOU8l', ee,ntre chimn0y .. - -- . 44 oa 52. 41 

Fi~bermnu'sEast GnblP.......... 44 03 40.32 

nurton'sHill. ••..•....•......•.. 44 Ol 3;J.G2 

lllunk Point...................... 41 00 49.Gtl 

Foundutioullil1 .•••..•••••.••••.. 4:J 59 40.30 

Fort St. Ge01·ge ...•...•••.•..•.. _ 44 01 27. 6B 

Narrows........................ 43 59 04.22 

1--D-,-,~ 
6g 10 H.40 5\l 47 20 Rmith ...•....•.•......... l 2:1!! 44 5F 

6\1 10 56. 87 

69 16 37. 40 

GD 14 43.10 

:350 54 4G Hull...... ..••.. ...•. .. •. 170 55 O:J 

59 37 01 
34.) ~ 02 

180 02 11 
3:30 5Y 15 

mo oe 311 
7-l 41 UV 

Rmith. .•••••••••...••...• z:-m :w. 48 
Hall..................... 1G5 55 2~ 

Uaccoon.................. 0 02]] 
Turk(•y Church....... 151 OU 50 

~mifh .•....•••.••••..•••. 10 09 O~l 
H.accoolL................. 254 3U 41 

6U 10 48.63 344 20 50 Hull..................... 16121 10 
13 13 28 lteeetl~---- ............... 255 12 :)f' 

69 0919.21 :n 49 19 Hall. ____________ 21:t 48 :n 
100 OU HI llt·own'r; Hill.............. 2~0 05 17 

tm 1105.24 206 .'l;·l 06 Rrown's Hill............. 2fi :lS lt-
:327 3.J 3-0 Hull..................... 147 3ll or 

U!l 12 3.1. 51 2:1:3 lfi 20 Hall .... ·-·- ___ .•••.•.. ~1:1 17 ~:J 
30t:l :.24 O.J 8t. Georgt;':.; Chun:h. _ •.• _. l:!B 24 :::u 

U9 12 31. 47 178 llil 5(l Bnrton'l'.' Hill .•••.. __ •.• _.. 3.'l!< O'.J 49 
~36 :.!5 U7 St. Heorge'r> Church._ ..• - . 5U 23 ;37 

ti9 13 33.62 110 ~~ ie Ilaccoon l'oi11t .... ________ 2$.10 5fi 10 
~20 UU :.!5 8t. George's Church._..... 40 07 3t< 

69 12 06. 90 30 15 3.1 Foundation HHl - • ·- _..... 210 14 33 
112 2810 Hurton'ri llill ....... ------ 2iJ2 27 52 

69 15 16. 03 14G 00 16 Ra("cnon Point.--·---··--- 3~:J ,j~I 20 
~.J,;j 56 39 Foundation Hill ... _. _ ... _. 63 5i 50 

1l!1;tres. \ Ynrrh. !l;_lfili!s. 
5241. () II !')7,j]. 4 3. 26 
3543. t' 3t175. 412. :_'() 
49c4. l ! "lB4. 9 3. 06 
::14.)f..i. :1 377lJ. 7 2. 15 

14!1:?. 4 1m2. o ; o. n3 
6~fi8. [j 6854. 4 3. 89 

445fl. 0 
2637. !) 

2--l'.14. [J 
9~.J. :i 

23!13. t-1 
!..>iJ:.!l. 2 

8Hi. {) 
191;1. 5 

:r;:12. ·1 
12ti~ . . ) 

141P. ,') 
1138. 7 

4:li!). ~ 
3fo.!l. 4 

3e:11. 2 
641. :.:! 

32:14. t1 
253!J. f.! 

4P';8. 0 2. 77 
2884. 7 1. 64 

!166~. 8 1. 51 
1077. 5 0. til 

~619.9 1.49 
2-210. 3 1. 26 

t<.~¥.2. 4 0 .. 51 
201J4. 7 ] . 19 

4081. f) 2 32 
1:387. 2 u. 79 

1;);11. 2 0. F'A 
l:.!-J,). 2 0. 71 

478~). 6 2. 72 
3\:lf:iU. 2 2. 25 

4193.0 2.38 
701.~ 0.40 

3;-,11. 2 2. 01 
2177. 4 1. 58 

Stone Point ......................... 43 58 18 . .'5r. 691612.56 172 21 W Racroon Point............ 33~ 20 45 4127. 5 
4349. 3 

4;)13. 7 2. !'.i6 

J. StQDe'i:; Housel ocntre chimney .. 43 58 16. 51 

Horn barn Hill ....•.. __ .·-------_ 43 58 39. 17 

Maple Hill- •.•...•••.•.......•.. 43 58 44. 76 

Hathorn Hill.····---·-·-·····---- 43 58 51. H6 

Adam Teal'>i HouM>, cent:rechimnf'y. 4:1 58 06. 57 

Friend•hi11 .••• - .••••.. --- .•••••.. - 43 59 52. 39 

J. 8eavey's HoutJe, centre chimney. 43 59 11. 7!5 

]tf11,samg-us Ray. from Pennbsc.ot 
Bay to Dama:rilfwUa lfrrarr. 

Monhegan. --- ...•.... ----- .. ·---. 43 46 15. 3~1 

~34 ~10 1.5 
1 

},oundatiou Hill.·-------- 54 32 0.) 

69 16 21. 91 

69 17 38. 94 

69 17 10. 21 

69 16 41. 66 

fi9 14 55.:>n 

69 17 50. 6fj 

175 18 lE' 
2:t> 22 :IB 

2;}0 55 16 
288 16 42 

192 37 ll7 
237 :l4 11 

l~l .')() 4!1 
72 ;Ji! 02 

120 35 36 
10'~ 10 03 

233 !iO 38 
336 38 24 

RaeC{}Oll Point ............. . 
l<'oundRtion H m -
Fonndatiou Hill ...••.•. - . 
Stone Point.--------·----

Raccoon Point ...•.••.•••. 
8t. Georgt·'8 Church .•..• _. 

H.accoon Poi[}t. __________ _ 
Hornburn Hill ..• ________ _ 

Hathorn Hill------------­
Stone Point.--····---··--· 

Ra.ec-oon Point ........... - .. 
Maple Hill .....•••.•..••. 

69 16 20.54 1 35-149 28 Stone Point ..•••••••••••. 
37 26 37 Hatboro um---·······---

tm 11 56.9:1 

355 18 07 
55 :!4 ;j5 

70 5f.1 OH 
10~ 17 42 

rn 37 30 
57 57 54 

1 50 52 
252 57 2".2 

:mo 34 :!2 
282 w {)IJ 

I 
;~1 51 25 

150 :l8 52 

173 49 31 
217 26 22 

4167. !_) 

4556. ~ 

57F:t 5 
20'27.1 

3'.163. l 
8447. a 

3064. 0 
1335. 3 

2747. 4 
1757. () 

20-25. 7 
2273. l 

16.Sl. 0 
773.1 

47SG. 3 ~. 70 

45.'>7. 8 
4~1~2. 5 

6324. 6 
2'216. 8 

3677. F 
9'2:fl 7 

3350. 7 
1460. 2 

3004. 5 
rn2:i. o I 
:i21.1_ ~ I 
2483. 8 i 

2. 59 
2. 83 

3. 59 
1. 26 

2.09 
5.25 

1. 90 
U. 83 

l. 7l 
1. 09 

1. 26 
1. 41 

180fl.!i 1.03 
845. 7 o. 48 

Edg<•combe •••••••••.••••.••••••. 43 5712.25 69 35 56.91 309 56 48 Monhegan............... 130 ()<J 16 31503.3 34451.0 19.57 

1'urkey Churcli .•••••••••••••••.• _ 43 56 45.12 

Kenniidon........................... 43 53 02.4;j 

Damlsoove .•••••••••••••••••••••. 43 f5 15.61 

Parker'• Island................... 4:1 49 21.49 

Pemmaquld •••••••••••••••••••••. 43 51 44.94 

69 14 21.03 

69 36 5'1.29 

69 36 26. 24 

13 5717 Monhegan ..•••..••••.•••• 
914711 Edgecombe .•••••••••.•••. 

Hm 24 59 j Bdgpcombe .................... . 
2'J6 11 30 I Monhegan ..•••.•••••.•••. 

177 30 42 Kemlii!ton .................. . 
265 38 18 Monhegan ............... _ 

193 :;.i 47 
271 3'..? 12 

9 25 39 
116 24 55 

357 30 22 
85 51 26 

20022. 4 
28906. 0 

7815.1 
28345. 9 

14419. 0 
24879. 8 

218~5. 9 12. 44 
31610. 8 17. 96 

8546. 4 4. sr. 
30lJ'JB.2 17,62 

157'>8. 1 8. 96 
27207. 8 15. 46 

69 43 40.90 23.1 03 22 Kenniston................. 53 08 10 11355. 5 12418.0 7. 06 
307 56 20 DamU!cove •..•.• ·--·----- 128 01 !.'U 12:~:!7.9 13481.4 7.66 

69 29 57.32 302 12 4:1 !llonhegOJJ .•••••.•••••••••. !W 21 00 19041.5 20823.2 l!.1'3 
245 59 49 Turkey Church----······· 66 10 38 22854.0 24YY2.5 H.20 

Whitehl1Wd .•••••••••••••••••••. 434713.33 693405.71 !!74373l Monh•gnn .•••.••••••.•••.. 94-IS4l 21735.9 237G9.7 13.51 
2132900 Pemmaquid_ .•..•••••...•.. 333'JOl 10052.3 lll!l9'J.Y 6.25 

DnvIB .••••••••••••••••••••••••••• 43 54 31.37 69 22 40.31 6216 23 Pemmaquid ..••••••••••••. 24211 20 11023.9 12055.4 6.85 
48 37 ll Whitel•land ..••••.••••••. 2"28 2'J lll 20421.3 1!23a2.l l_l!.69 

John•ton ••••••••••••••••••••••••. 44 00 48.60 69 25 27.56 64 ~ 32 Edgecombe .••••••••..••••. 2-14 !!915 15.530.7 16983.9 9.6.'l 
3421330 Davio .•••..•••.••••..•••.. 1621526 122'Z4.8 l~i8.6 7.60 

lllin ...•.......••••••••••••••••••. 44 ~ l!l.33 69 4030.64 300 29 24 John.ton .•••••.•••••.••••. 120 39 52 23341.1 255\!5.l 114.51 
341 47 O'.l Edg<1eombe .•••• ••••.••••. 1615012 19!;23. 8 21:!50. 7 I 12.13 
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UNITED STATES CO~\ST SVRVEY.-GEOGRAPIIICAL POSITIONS. 

Nu.me of 8tation. Latitude. 

0 

Gull ............................ . 43 52 39.19 

Rcf'd .......... . 43 49 28.12 

I 
Auld ...... ·················•··· 1 

Caldwell .•••.....•..•..••.••••... ! 

Muscongu• .••••••••.••.•••••••••. / 

43 56 14. 9;) 

43 58 41. Gf-1 

I.lodge ... _ - ...•......•.•••..• ___ . ] 
I 

43 55 33. 4ti 

Captain Child•'• Cupola ••..••••.. 4:J 5~ 01. 77 

Square House ..•..••••••..••..... 4:1 .5311.45 

lluscongus bland, white chimney .. 43 5;; 14. 40 

Cranberry I•land. chimney ..••... · I 43 56 16. 40 

I 
Cranberry, signal ....•.••.•..•... -I 43 56 03. 38 

I 
Carter't1 Island, tree .•.•••...•..•• 

Crow ..•.•••••. ----·-·---·-·----

43 53 46. 50 

43 55 32. 1:1 

Marsh ..••.•.••••••.•••.•....... I 43 54 37. 28 

Otter l1dand1 chimney .............. . 43 53 59.15 

43 5:J 30. 81 

Thompson .............................. . 43 53 57. 56 

Sf'ctirm I.-JJ{u.frnngus Bay. 

1
1 \ Uowk uzl-

1

1 , ' • \ 

Longhude. . _A_z_i,_n_u_th_._, ____ T_o_•_·!J._•_ti_o_n-____ \ muth. i Dti>hmc(>. lhstance. '. t~~~~. 
. :--1---1--

0 / n I l :::> ' " ~ ]l/f'tr('s. Yard."'. 'Jfil(s. 
69 24 37.3.) 7tJ :>o :l~ Pf•mmaquid ..••••• ····---12:'.ifl 4fi .'XI 7:3~n.J 8u~:J-.7 4.:,1) i 217 01 :w Davis.................... 37 U:.:! 50 4:337.ll 474~.i::: 2.69 

69 34 2.'.J . .ee I 35:148 4:1 Whit<•hland ...••• ------- 17:148 ;)7 41F:1.P 4:>75.3 2 . .f.O 

I

, 15:"3 :!4 :!-t Kcnuii;;tou •... ___ ••• _ ...• · 1 :}.;~:J 22 41 7:1Hr-:. 7 _..O!H. o 4. 60 

69 :.u i1.2:1 2m 53 ;,t-l i::1·11rn.\1u1uid ........ _______ 11n ;.7 3G 7.)(13. l I 8~0:;.2 4.65 
s2 J.1 .:;1 1\..t.'lllili,tol.l . __ . ___ ." __ .• _ _ 2u;l 50 40 2017. i I 2:;1:3;). ~ i. 44 

69 17 21.84 2:)0 5P Hi Turkf'y Cllurch ..••.••..•.. I 77 ()(J 21 41:19.2 ! 4320 .• ') 2.37 

69 26 23. 4G 11~~ :~ :~ ~~l::t~~-: ::: : ~:::::: :: : : : I 2:~ :; ;~ :~~~:: i ::!:;:;, :: :; 

69 31 03. 83 

69 29 45.13 

G9 25 11. 74 

09 20 47. 5-1 

69 21 22. 50 

69 25 48. 06 

69 22 Ofi.37 

69 23 40.44 

69 20 u. 09 

69 2'J 09.G.J 

69 18 47. 07 

:r~: ;,: : ~::::.~,;~~-... . .. : : : : : : I : :: ~~ ~~ ~~~~- ~ I 1::~ : ~ :: 
17.3 :.:!t: 5fi E<lgt'comhe , 3;,.J ~t 4'.J :Ju.:;:-1.;, 1 ~n-1.:1.:r:< l.iHl 

Dmni~ov~. ~~~~~~~~~~~~~~~:t 26 :)7 3e 
20 4:.2 46 

l:ll ]l 20 
;1 2ti OlJ 

44 37 14 
3.JO 5:l 5~ 

37 49 lf' 
l:W 5{i ·12 

5;, 1() 4:l 
:.Jl 21-i 5~ 

3'.l-2 46 13 
5ti O~ O;? 

mi :io m 
U'.15 19 0-~ 

57 44 00 
277 43 16 

58 58 3;) 
50 18 09 

'72 4fl 0'2 
337 lU 53 

228 54 24 
75 45 5t 

\Vhit1...· hlau<l. .••• - ..•••..•.. I 
Ed~f'com~ ..•.••.•••..•.. 1 
Pt>l.nrnaqm<l. _ .. ______ • ____ . j 

Pl'mm.1:Hp:1id. ___ . __ ••.•.... · 1 
Gull ........•.••.......... 

DaviN ..................... . 

Musc.ongui-1 ...... ·····-····i 
£~~~1~~1~1-i~---·_·_-_-_::: ~~ ::: ~ i 

201i 3:) 5;) i 
200 4(1 10 ' 

311 Oi 02 : 
lt<J :!G OJ 

! 

2-2-1 3:1 5t) : 
1 /I) 5~ ~:2 ' 

217 4f: oo I 
3l)O ;);j 4!.J I 

2:i;; lO 4G I 
~11 25 ::.8 

lfif)r((J, 4 

ll48·1. ·1 

11013.4 
2~67. 3 

~~077. 3 
41:'.}0 . .) 

410~. ;< 
;t>;:tt::". 4 

l:me.;.o 
33:!!'. 0 

17:)91. () 
l:l5tiU. !J 

12043. fl 
31:.JJ .• , 

9926. 7 
:hlll-l. 3 

44~fi. 7 
!154.::i. 1 

].~·~•:tr. 
36:39. :! 

~.%) 

7. 11 

6. 84 
L 7t! 

5. G4 
3. 01 

2. J;) 
J. 4:J 

e..m) 
2.07 

CTulL ...•.•.•••.••..•••.••. 142 4i 0-J '2f·I09. l ~~:-i3.:l l.ff.2 
PemIUaquid . . • • . • • • . . . • • . . 23.) 5~J 09 fl7 l 0. ti 73::i8. 6 4. 17 

Edgecombe ................ 27fJ2033 1fl773.l 20.)29.7 11.f'6 
John:ston ................... 33.) 16 42 1072H.fl 11733.8 G.t"i7 

Pemnrnquid....... ........ 2!1.7 39 39 9;1::.2 . .5 101?83.7 6.18 
Davie . __ --------······ ·-· !.17 43 ~ 1354.4 14BL l 

1 

U. 84 

Pemmnqnid .••• ------··· .... 
DaVil':i .••.••••••••••••••••. 

Pi>mm.oqu}d ...••••••...... 
Monhcguu ..•....••.•.•.• ~-

TurkPy Church .•••...•.•.. 
Pemmaquid •••••••.••••.••. 

2'.{t! 51 51 
230 16 2t1 

2;)2 :~4 ~~ 

157 13 48 

'1Ft 57 2!) 
254 3~ Oli 

15l!l6. 3 
4:23!.~. 6 

11193". ~ 
14j74.;, 

7'371. 9 
l;:JJOl-.1. 7 

16Cil8. 2 
4636. J 

119fi:l4 I 
1.3938. 2 ! 

8608. 5 : 
1Gi~60. 0 i 

~. 44 
:.?.63 

6. f<O 
9.06 

4. 89 
9. G4 

BarnonDavisfaland, west gable .. 43 53 21.26 6917 58.57 79 34 2,.; Pemmaqui<l ... _ ..•.......... 2.)p 26 07 Hi:111.n 17i'H 4 'i' 10.14 
9'337. 3 5. 59 

Harbor...... ..•. .. . ..• . . . •. .. . . . 43 52 36.17 6[l 18 04. 09 

I 

Allen ...••• ······················1 
Burnt ble.nd .•••••••••.•••..•.•.. 

Monhegan Fog-bell [ 

Thrumbcap ...•.•••. -.--·.:::::· ::: ·1 

Damiwove, white flag ..••••.•.... · 1 

Rutherford's Island ..................... . 

Hodgden't! Mille, chimney .•.•. _. _. 

Bristol. red ftag .••••••••••••••••• 

.Tobn'a Island, flag •••••••••••••••. 

Pt-mme.quid Point, chimney of 
houtte. 

Bo11oe with red chlmnoy •••.•••••. 

JlcGoe .•••••••••••••••••••••••••. 

43 52 13. 88 69 18 23. 20 

43 51 59. 01 69 17 21. 97 

43 45 46.43 69 19 16. 41 

43 49 16. 5.~ 69 32 37. 37 

43 46 32. 59 69 36 13. 42 

43 51 15. 88 69 33 o-i. 11 

43 52 01. 67 69 34 50.00 

43 52 01. 70 69 3:J 14. 22 

43 51 57. 35 69 31 43.17 

43 51 02. 02 69 29 13. 29 

43 54 59.13 69 25 53. 96 

43 54 46.82 69 18 29. 59 

81 44 2fl Gull.------................ 2tH a!} 5:! 8~~1J. 6 

A4 24 0'2 Pf'mmaqnid. ___ .. _ ........ _ 2ti.t l;l 4R 16000. ~ 
65 12 49 "\\.bite hhwd ·····--· •..•.. 245 01 4:l 23ti80. ti 

!<6 46 07 
126 30 17 

88 a:, 58 
l:J:l 31 35 

l:r1 44 47 
164 18 51' 

34 3;1 37 
27 27 10 

246 13 40 
2'il 02 38 

122 25 04 
10 45 2ti 

274 29 09 
124 04 33 

110 54 54 
276 41 10 

279 11 19 
l\l 5S 06 

233 35 45 
300 16 05 

326 33 31 
33S 24 14 

8.'i 09 24 
236 36 44 

Pf'mmaquid ............... . 
J)uyii:; ........................ . 

P(•mmaquid ............... . 
Davi• ........•..•......... 

1 

Pemmaquid ···-· ...•...... 
Davis ...................... . 

Dnmi~ove ................. . 
"Ylhite lriland .............. . 

V\'"hht> bland .............. . 
Pemma.quid ..... --·- ....• _ 

Kenniston··------·······-
White Island .............. . 

Pemmaquid ................... . 
Kenuittt-On ..................... . 

Kenniston .................... . 
Pemmaquid ................... . 

Pemma.quid ................. . 
White bland ............... . 

Davis ...................... . 
Monhegau ..................... 1 

Monhegan .................... / 
Gull. .•..•..•............•. ! 
Davis ....... ---··-·····---··! 
Turkey Church •••••••••••• 

2fi6 3f< 06 
306 27 19 

268 27 15 
::m3 ~7 4~1 

307 37 2.1 
344 16 37 

214 30 59 
207 26 ()') 

66 15 Ot' 
41 Ot.i 58 

302 2-2 ~3 
190 44 42 

94 32 32 
304 O'J 07 

290 52 2"2 
96 43 26 

99 12 32 
1H9 57 27 

5."l 40 17 
100 23 53 

H6 39 01 
158 25 07 

26:> 06 30 
56 39 36 

15523. 3 
713G.1 

loti?O. 8 
8.519. 4 

181J!lil. 0 
168:27. fl 

9024. 9 
428.,i.5 

3119. 5 
1278~.8 

6138. l 
7617. 8 

~.'):l.1 
:13-18. :l 

52rm. 9 
4425. ~J 

10!'94. l 
17512 ... 

19158. 7 
4644. 4 

5til4. 3 
6640.1 

17498. i I 9. 94 
2:5896. 4 14. i l 

16973. E 
7803. 9 

1fl:44!·( 4 
!:t::UU.ti 

l!l7~n. 4 
lt'402. 4 

9869. 4 
4685. 4 

:J41l. 4 
13985. 4 

()7]Q_.') 

E'33U. 6 

716i'. _, 
3601.ti 

!l748. ~ 
4840. l 

261~. 0 
lOH.17. 5 

11913; 5 
19151.0 

21170. l 
5079. 0 

6139. fl 
7261. 4 

9. 65 
4. 43 

10. 48 
0.:w 

11. 2-4 
10. 46 

5. 61 
2. {)tj 

:1. ~j 
4. 73 

4.07 
~- 08 

3. 'l7 
2. 75 

1. 49 
5. 79 

6. 77 
10. 88 

12.02 
2. 89 

3.49 
4. 13 



 

166 REPORT OF THE SUPERINTENDENT OF 

UNITED S'l'ATES COAST SURVEY.-GEOGRAPHICAL POSITIONS. 

NamP. of station. 

Church at HerriugGnt. _________ _ 

Edgecombe, tall tree .•.••........ 

'Vhite Chimney of lurgl) homrn .•.. 

I 
I 

Svcoul .....•••..•...••.•..••..•.. 

1 

Clark'> B«rn .........••••.•....• · 1 

l,mher Davi!"' House .••.......... ·1 

Ilarn, north gable ................ -1 

'Vl1ifr S pirc of churcb a.t Round 1· 

Pond. 

n_ l'(l,'lnl Spirt:.l of church at Rournl ,II 

}101111. 

Cbiurnt'y uf larg~ unpainted bou:3~., 

I 
\Vl1ite HOU8l~ with red roof, chimm•yi 

Hog I~luud. -------. ----- _ .. ___ -- .1 
! 

Gr~Pnln.nd Cove, aouth chimney of I 

0
:: '.'.i:~ _1_1:,:'.·."~ _. ___ . _____ . _____ .I 

PillO---···· ···················-· 
i 

COW----·-----------·-----------

Long bland------------------···· 

Hungry ••••••••.•.•.••.•.••••..•. 

Otter ..•..••••.•.•...•....••••••. _, 

I 
Loln~ter ··············-···········\ 

"..,.a.ldoboro', church spire, No. 1. .. / 

I 
Ho,1per .....•••.•.••.•••..•.••.•.. \ 

Lon~ "'bite House, chhnnt'Y in II 
ce11trc. 

Stahl .••...••••.•..•••...•••.•••.. 

Church ........................... 1 

Comc:>ry .••••• -------· ---········ 

Latitutle. 

0 

43 55 4~. 70 

43 57 35. 54 

43 5.5 18. 114 

43 54 27. ~ 

43 5U 41. 81 

43 5() 47. 51 

43 5tJ 41:!. 'I 

43 5G !G. 00 

43 J(j 09. 24 

43 57 5G. 30 

43 59 48. 8R 

43 5fl OB. 36 

44 00 39. 48 

43 57 40. 5l 

43 59 06. 71 

44 00 21. 051 
43 :;:; 30. 14 I 

43 54 40. 65 

44 02 21'.:m 

43 55 21. 05 

44 01 04. 42 

44 02 44. 29 

44 02 27.1.9 

44 o.i 42. s1 

Section L-JJiuscrngus Bay. 

Longitude. 

D I I' I 
w 14 5!J. 5,-, I 
69 3G 58. 11 

69 33 lG. 6D 

6~ 32 48. 66 

69 29 53. 46 

()!J 30 01. 17 

()!J 27 24. OU 

G9 23 24. 30 

w 25 HJ. 51 

()9 25 12. 3:-l 

60 2;J 20. 47 

G9 24 10. 40 

69 23 41. 49 

fi9 2.1 11. 21 

69 23 04. 18 

69 21 57. ~o 

69 2Q 30. 03 

69 22 06. 62 

69 19 28. 73 

69 15 52. 91 

6!J 19 49. 94 

69 2\) 13.17 

69 19 29. 51 

69 21 50. 38 

I 
I '. . 

Azimutll' 

1

1 B~-~k azi- · I D1,;-
rl'o ~nation- muth. 'Distam:e. l>ii:;tunct:'. )tau~c. 

I I 
- I . -

o / " ]l./1Jtrr,1J, Yard.<?. 1.7\blts. 
1~4.Jll Monhr•gan. --·-- __ \ Hl2-U4~ 17!-WJ.4 1!--lfi:2~.91ll.~.'l 
77J7.!8IDanti --·-···············12:i75200 io.Jll.7 114~.J.a 1 ti .. 1:1 

J:>~ 15 34 Ktnmdtou ......•....•..... J7il 15 37 84:!7.8 9216.4 3.~4 
2'li 20 31 II Edgecombe ------ ______ 11i ~l 14 15fiL;I 1707.61 0.97 

294827 Auld .•...••..•••....•..... '20!14701 5;'i~Fl.1 6111.oi 3.47 
44 40 I ,t; I Kenniston ... __ .. _ .• _ _ _ _ ~:24 37 40 1 7~2L ti 78Y7. :~ I 4. 49 

59 °8 °1 1
1 

Kf'nni "ton 23~J ::?;) 50 
1 

563"' 6 (i16"i 1 3. 50 
44 46 2e i Au1u.:-; ••.. ~:::::::::::::::· fr .. H 4.:> w ao:~~:o ~~10U:7 \ 2.~G 
64 2:3 49 I Kennil!ltou . • • • . • • . . . • • . • . . 2-14 20 5fl 0078. 0 6640. 1 \ 

140 :J7 ·1
·) j E<lgeCQLubc ..... ... ..•.. :J:JO ;!5 ll 63~ll. I} 7~07. 7 

1 
10~ 0:-1 l:J i Kf'nnhiton ..•••••...•.... _ 21"1·:~ r0,~.J ~! 1

_ B;J!'iS. 3 104.32. 7 I 
~4:! 5e 20 j Davi~ ••.. _........ . . • . . . 1':I __ l lOt\U-!. 4 11813. 4 \I 

40 ,-, .. , 16 I \Yhit0 bland .. ___ ... _. _ _ _ 22fl J 9 27 ! !:l440. ~~ ~i2:m. O 

3. 78 
·1. t)'j 

:-i. H4 
fi. 71 

5. 24 
u.:5<l 115 14 ~:Ji Kcnnhston................ 2V3 OB 371 JOHIJ.4 11147.:! ! 

2005648)M11,i('ongm1 •••.....•••.••. 20.1,30 37n.4 4126.5; 2.:l4 
303 :JJ :.231' Uavi11 ----·--·-···-··----- J;.:J :JO 40 i 7J!l.J.J !:l3U3.~ i 4.7~ 

~~ 1ii !8 ~:::~~:'~~'.'.'. : : : : : : : : : : : : : : : 1~n:: ;~ I ~f!~: i ~3~~: ~ l ~: ~~ 
lG:l :~;, :~li ! ~lui-C"ougus ..........•..... :HJ 34 ;J;i I 4fifi7.7 :il04.4 \ 2.~JO 
3UJ50:1jl>uYir> ..•...••••....•..••. J:H3G:i7 48Ul.6 53·1\."l.31 3.04 

I I 
178 48 47; .John11ton ················- :1-ifl 413 41 8

4
.6,,,2

1
2
6 

.. ;l, H42\l.13. 1 !l.a6 
1G3 08 :rn: Mu~cuuguis ••...• ···--···· :3-J:J 07 5~ J _ !537G.2 / 3.05 

131 ~8 .54 j :.\ln1'leongus ................ 3112~ 05 2115.5 23tl4 I J.~a 
li6 20 .s;, ] J ohmtou .....•...•.•.... _ :JJ(j 20 44 5:.t2t'. 2 :-:iS'iG. ti j 3. :n 

3~~ Bl, 1~ I Pi~::,~~g;,;,_-.-.-.-.-.-::::::::: ~r~ ~;; n 1~~~~:2 lJi~ ~I ~:~ci 
3-lfi 4(i {t'J \ DaviK .••...••••..•••.•••.. HJ() 47 05 87~1.0 960(!. 6 5.46 
7430041.llmiconi;,'"ll!ol •••.•....•.•... _ 25-!2~32 3077.2 J31.i5.2\ l.Ul 

35a0911\Dm'i1'---···········~----·· 1i80\l:i:J 11441.9 12:il2.51 7.11. 
4-1-:Jt) 04 Mu~conguis............... 224 4612 51~1.:J 5t:iOU.4 I 3.18 

15~ 23 2911 .lnhn~ton ······-····~-·-··· 3;32 21 54 
353 16 54 Davis . . . . . . . • • • . . . . • . . • • • . 173 16 33 

I 

134 34 ~7 \Johnston------~----·----- 314 3•) 47 
350 25 u~ / Duyi~ ---·-····-·····-··-· 176 23 26 

6~ 37 UU }lnscougus ...... -------.. 24:! :u 5;) 

65:'il.2 
587G. 8 

4481. fi 
8314. 2 

474S. 7 
fifiG7. 6 

100 l9 54 I' ,Johnston . . . . • . • • . . . • . .. . . 280 J 7 28 

14(; 01 241 Johnston ................... , 325 57 ;.7 1185G. l 
126 51 25 Ummongus .••.....•..••.. _ _ 3()(i 50 20 9850. 6 

158 29 iJ3, Johrn1ton ...••.•....••..... 338 27 23 12207.1 
14~ 2;.) 48 : Mu:,;cougut1 .••.•• ---~·-·· .. 3'2-~ 2'~ 50 t~387. 8 

6tl 12 09 I<~dg-ecombe ............. - .. 24fl 00 43 24076.3 
68 .'JB 21 Johnl!tou ...•.••...• ~ •..•.. 24tl 54 l~ 85fil.6 

2l 8 l'8 36 Turkey Church.......... . . :Jl' I~ 411 3:11J7. I 
129 59 18 Caldwell . . • • • . • • . . . • • . . . . . ;)O<J 5~ 16 2587. 9 

86 18 59 i John;t-0n ................ .. 
63 21 40 I :Mm~couguij .•...• ·····-·--· 
~ 2!1 57 Johmlon .....••........... 

35.') 34 15 Hungry .....•••..••••..... 

266 15 04 
243 17 06 

230 27 42 
175 :.14 26 

H~ 15 32 Stahl •• . . . . • • •. . . . . 278 13 38 
40 19 21 Huugry ..•••••. ..•.•.... .. !:l20 17 38 

7 5.J 53 Stnhl ----- --------·······- 187 :->.'l 37 
323 IJ1J 10 Church.... • •• • • .. • • • • • . • . . 143 10 48 

75:15. 1 
981U. 8 

5610. 7 
4433. 6 

3681. 2 
!il04. 5 

3692.6 
52'.zi.J. 2 

716-t. 2 
64~0. 7 

491KJ. 9 
B:Ho. !l 

5193. IJ 
J291. 5 

12965. 5 
10772. 4 

J:l3l~. 31 
llt42f'6. ~I 

2632[}, 1 
U:KI<!. G 

3tHO. ti 
21':JU. U 

8240. 2 
10728. ~ 

613:>. 7 
48-18. 4 

40"25. 6 
5rl82. 1 

403M. l 
571~. 5 

4. 07 
3. 63 

~.78 
5. ;:g 

2. g5 
4. 14 

7.37 
6.12 

7.58 
5. b:J 

14. 96 
5.32 

2. (J.) 
1.61 

4.f>S 
6. 10 

3.49 
2. 76 

2.2B 
3.17 

2.c'!! 
3.25 

Geel . . . • • • • • • • . . •• • • • . . . • • • • • . • . . 44 03 42. 41 69 2\l 5!1. 60 330 02 52 Stahl . • • • . ••• • • • . ••• • • • • . . 150 03 24 2070.0 
2-118. 0 

22r>3. 7 1. 29 
2H.J 33 4L Cowery .••••.. ----------.. 39 34 29 

Kinoel .• • • • . • • • • .•••••• ••• • •• • • • . 44 05 05. 38 G9 2:J 0-~. 02 3511 47 47 Geel....................... 178 47 49 
2!13 36 19 Comery . . • • .• • • . . • • • • . . . . . 113 37 09 

Burns................ • • • • • • . • . • • . 44 01 35. 59 69 21 03. 95 143 :;g 42 Stahl . • •• • • • • • . . . • • • . • . • . . 323 58 54 
23~ 5l 31 Church.................... 52 52 37 

Bremo . . . . • . . . . . .. .• • .• •. . ... • . . 44 01 44. S8 69 22 18. 78 67 34 04 .Tohn•t-0n • • •••• •• . • ••• . . • . . 247 31 53 
2:J(J 52 14 Church • • •• ••• . • •••••••••. 70 54 12 

Red-roof~d I!ou•e, south chimney.. 44 O'l 17. 56 69 ll4 34. 5-0 267 27 55 Church .. . . . . • . .•••....•.. 87 31 'n 
1 201 39 43 Kin•el . • • . • • • • . • • • • • • • • • • . 21 40 47 

2361.2 
1739. 4 

2621.1 
2637.5 

4548. 6 
3988.4 

6796. l 
5572. 9 

2644. 2 1. 50 

2800. 8 I. 59 
1002. 2 1.08 

2866. 3 l. 63 
28S4. 3 1. 64 

4974. 2 2. 83 
4361. 6 2. 46 

7432. 0 4. 22 
6094. 4 :J. 46 



 

THE UNITED S"fATES COAST SURVEY. 

L~l'l'ED STATES COAST srRYEY.-GEOGRAPHICAL POSITIOXS. 

,<.,'el'tion I.-1JI1ts<"ongus bay, Damm·iscotta, Kcnnebce, and Androscoggin Rirers. 

Name of 1'tution. Latitude. J,,ou{,,ritu\fo. Azimuth. 'l.'o ~union- Baek ttzi-
1nutb. 

0 .ft/, Irr.~ 
Square Ytc'llow Ilou1'e, chhnut~y ..•• 44 U:J 00.:37 G~J- ~O "3~.02 '77 :l.J 4;) ~talil ...••..•...•...•.... ~;,; :l:l a.J ~:JtJ,"1 • ."'1 

:Wfi :.!O 41"i ('l,11!·eh . . • • . • • . • • • J~t; 21 :J1 17:.?7. 7 

Om'·t:.tory ".,.hit1• House, chirn1H ). . . 4-1 0:3 5B. fJ-t G!J ;JO 28. O:J -81 :H l!! f+t·l'I . __ .•..•.. _ :Jr.I ~!+ ::?i :>:"~lll. ~ 
3;1~ :-);{ l:~ Clmr(·ll l:d 5:3 :':"1-1 ~ll l~i. 7 

'Valt.lol1oro' Church, eupola 4-1. 0:-i j.Q.D:J' f)9 ;J-2 lJ. lH :l:-i 4~1 l:J Kin~(·l ...•...•.. ..•. i!l>-: 4)-! :i~ Jt-!0:3.~I 
~~-n :H J~J Conwry ......... -----··- J1i: ;~;J 1:~ :!lJ:!.4 

\\'aldolJoro', shm,:t spir-e____ 4.J {)..) 31.18 69 2-2 04.~10 !'l:1.l117 Kit1,:(·l ·---·· ··---·-··--··· ".!Tl r1'1 :~!I- 1:-tK).F' 
lt' :>t J~ Gt·el .•... __ , ··-···---·-·· Hlf/ :Ji -1:2" 3ii-W.4 

\·Vald<1horu', tall whitL' 1;pirc 44 05 44. E::2- G9 :.:?",.! Ofi. 30 4:-i ~~-I :i!) E:ht-a·I . __ . _ ..... _. _... 2-2--1 ~-1 20 J 7TL (1 

lJamari;:,;cnttd Ri.cr. 

Edg.._•combe ·---·· ·····--··--··---

llaggt:>tt, L ... ···- . --·-­

NorwotJfl -----·. ·-· ..•.....•.•..•. ! 

Nichnls --···· ----·•-w·-··-···---·, 

43 !'.i7 12. ~;) {J~l 35 50. 91 

4:J 5!1 H.31 G9 3f.i 1~. fi~ 

G9 :33 34. 7!"! 

4'.~ f>8 lB.72 Gll 33 OJ. 8~ 

17 2~ ;I-1 ltt::L-'l .. _ ...•••••• --·····-- l~li :..!l 47 :l~l,Ji'.-1' 

t::i 5'-J 4-t 
:~:2 :3.) ;)O 

]r.:-; '1~ ;')(j 
(i:2 1-1 :·Hi 

Hai:;'gdt.1 .. _ .. 
.Edgt·eurn ln· . __ .... _ .. _ ... 

N.(\J"'\VOOi! ---···-······-·· 
I::ticec1nuht.> . ·-·. __ . 

17-t OC 51) 

;_;r,;, 50 :;o 
~]:_) :3:4 ll 

:J-t:J 4!'- ~n 
::..14:! J;') ;3;-, 

4717. 0 

3(i.)~I. 7 
5t-'6L 9 

2!1Slll. 4 
441 )~J. 1 

ArisPl 43 59 14. 47 69 3~ 19. 20 ' 12:; 07 32 XHr'-'"ood .. _. ___ . _........ 3<'.) ot; 4(l ~O:'i:-<. r. 
l'.l(i,-).;) 

Hit('}1('nck. 4.t OU 43. 52 , 6~1 31 37. IH 

4t uci 46. 95 I 69 32 58. 23 

~t .)4 u~ ~ichoht ... _... .••.•. ..•. ~01:" .J:i :.:t! 

lf-l 14 2fi 
:>t OJ 2~ 

271 ~4 2'2 
3':iJ 0--2 43 

Ari~~ 

Nor\,·ooi..l .•.... _ -· .....•... 

Hih•licoek ·----···-··· 
Ari~~ ......•...•.. _ ..... _ 

l!lr' 1'.l ;,7 
:..!J~ 04 01 

91 ~."i JB 
in:i o:i l:..! 

~~l!"'!IJ. 4 
30/4. 1 

1-;q:1. s 
:..'!.!O"""J. 7 

Hn.rriugton'slJousc\chimney ... --.! 43 58 34.::!"2, ffft 3-1 22.31"\ 2f:4 !)..) Ofl Nieholi< ··--··---·-··-·­
~1.:i :1e 17 .Arit':s ···-· ----·· ...... --. 

104- ;)I)()~ 

{j[) 3~1 4;) 
IF'.Ji:3_ 0 
a01:..:. e 

Eeech ......•....•. ·-·-···········1 
Small Yl:'llow H-0urie, chimney in 1 

.. Ct::lltr-t-.. I 
Schoo-1-bou!'c, cu11olu ··--· ••••.••. ; 

l)amatifl:COtta, white tip ire .. __ . 

43 56 5~. 83 i 69 J4 ~- 63 
! 

44 00 04. 20 ! 69 31 37. 65 

I 

12 02 1e. n2 ! 69 32 03. 15 

! 
4! 01 52.8::! i G9 31 2:>. W 

Damariscotta., brown spire •••..••. ! 44 01 5-8.88 69 31 14. 09 

10~ 14 02 Edgpcnrnlw .............. . 
207 U5 l~) ::\idH)lci ..•..•••••.....••. 

:n 00 48 .Ari~t" ---···- ···----···· .. ·· 
H!O 01 07 Hitchcock ..•...........•.. 

34fl 50 24 ! Hitt'bcoc.k ................. . 
:J 3.3 5."i .\ril:li-< .................... . 

37 !'il 0(1 N<1rwnod ...•..• - •.....••.. 
7 1~ 5tl Hitcheock ..••.• - •..••.••.. , 

2E3 1~ 43 : 
~• o:-) ;:-,1 

211 06 ]!I 
0 OJ 07 

J6f-! 5n 41 
1e:1 :~;; ·H 

217 4~l 3() ! 
1~7 Ji:! .')0 : 

2017. ;i 
i;~l7d. 5 

179;.!. 1 
]~/·J. ~I 

2~1.17. 0 
[)7tJ4. :1 

4fififl. (, 
;.i-0!.14. 0 

4G J6 02 '\Yhit('" •••••. .••••..••.••. 226 14 50-; ::1210.G 
l:l O:! 2:J I11tcheoek ---···--··-··-· 193 tt-2 L)li 2:t.?'.1.f( 

167 

J"flrd~. .\Ti!,::. 
~:1:.?l. ~ L 1:l 
] ~tit•. :J l. ()~, 

:no-;.4 ~.IL 
34Ut-. ;{ 1. ~14 

1!170. 7 l. )~ 
:.!:~:J:l. ~ l. ;H 

11;.i-;. '7 il. !~4 
J~lr:l. fl 2. ;~,; 

]fJflfi. :1 1. (18 
4J~t. l 2. ·W 

515~. 4 

400:!. 1 
ti-1'.3:.!.:3 

3::?iG. P 
4r<:!l.-; 

~- ~7 
3. (_l5 

2-2:)1. ~ l. ~~ 
~ ! 4~f. 4 l. :!:.! 

:1~1~_ 2 
:tJtll. t' 

1 ~)o:i. ~ 
3:.!li:!.ti 

L~4 
1. ~ll 

Ll2 
l.t<.J 

~o:n.F: l. 1;, 
3:.!~·L 7 1. B7 

2~fi2.:? 
a:.?.:.:,. u 
193~( F 
13~14. ~ 

3211.!I 
C:.!38. o 

fil2'i. :-"} 
2'"2~W.O 

]. (l;l 

1.t'5 

1.11 
0. iH 

]. p~ 
:J.54. 

2.Dl 
!.:JO 

3511.1 1.99 
~4L:J 1.44 

Newcostle. 'Churcl1~ hrown cupola.. 4-l 02 03. 38 6!> 31 54. 84 ; 30 54 41 
350 5.) 19 

"yhifr ··-··· ··-·······-··-' 210 5-t (}(} 
IIit...:heock ·····-·····----- 171J 5:-J :31 

27.:t!t. (\ 300(1. ~ 1. 71 

I 
Kennebec and Androsroggin RivM"s. j 

Sprague ..•••••••..•••••.•••.•••• ! 43 GS 30.46 i G9 ~3 43. 41 

Hodgkin ..•...•••..•......••. ····[ 

Brunswiek, Cougrcgat'list church : 
~~~ . 

Maxw~ll ......................... . 

Hatho~ ....•.•....•.•...•••..... 

1 ·Dowdo1uham, brown .splre ..••..••. j 

. ' 
Dowd\Jinha.m, white Rpire ..••..••. 

Buckner .................. --··. 

43 58 42. 03 ( 69 48 W. G7 
I 

43 54 37.~4 ! 

11 re 11.551 
I 

·H 01 47. 74 I 

I 
44 ()() 30. 75 : 

I 
44 ()() 34.19 . 

43 57 10. 731 

59 57 26. 98 

6(1 50 14.17 

69 47 34. 28 

69 G3 38. 53 

69 53 36. 63 

69 51 14. 05 

Sprague- ....••.•••..•.... : 267042B 

i"lpral?'lH' .••. ··-----···-·-· 34 4;3 23: 
! Hodgkin .................. -: 57 57 44 

34 21 29 Spragiw .....• ·····-······' 214 l9 04 
33!) 40 08 lfodgkin .••........••..... 15~1 i!l 2:3 

Hll 40 28 l\fo,.,.wdl .•..••............ 
53 31 06 Sprague ........•..•••••.. 

1 40 48 Sprairtte ••.••••••......... 
29;') 44 42 HQdgkin ··-. ___ .•.. __ ..... 

2 l6 10 Sprague ••.•••............ 
29ti 35 3'2 HQdgkin .•.. __ -· .....•...• 

' 

60 ~ 19 Brunswick, church .....•... ! 
l2G 2B 49 • Sprague .....••.......•.. .' 

181 40 4;; 
115 4~ 1~ . 

I 
1e2 16 oa : 
116 3~1 07 

240 ]~ ()() 
306 27 UJ 

IIunter ....................... _ ........ 43 55 55.53 69 53 .56.68 183 3-2 14 Sprague--···- ..•...•.••. .' 3 32 2'.l 
! 2:37 22 U7 Bnckn<:'r ...•.. ----····-···- 57 24 04 

Drun~wick, tall tree ............ . 43 55 07.18 69 53 35.12 I 

Foster ..................... . 43 55 12.52 
i 

69 55 15. 26 i 

17A 18 44. ~prnguo --·. ··---
16:2 08 12 Hunter ..•..•.••.•...•.••• 

274 12 18 Dn1m1.""\~ick1 tall tref' ....... . 
2J2 5135 1 Hunter----···--·-········ 

;}58 J~ 3.f' 
34~ 07 57 

94 13 2e 
5~ 5:.? :w: 

:!'1:J2. ~ :l(ij~J. ~ L 31 

70fi7. ~l 

p-7:--,,). 1 
H:...?~U.2 

8202. ~ 
68U.l.<.l 

3G:H.8 
10-.!31. 4 

:1713. 'j 
7715. i 

382l.:1 
77:.!L;) 

P571.3 
4140. 4 

47~fl_ 7 
4305. {) 

6~76. 2 
15(i7. 4 I 

f':l74.:J 
1555U. 8 

9fl3t1. 1 
7540. :2 

4.39 

3974. n 2. ::-or. 
lll~t'. i t;. 3lj 

4()(il. l ~. 31 
s.J:n. G -4. 7l:l 

417~. 8 ~- :n 
~447. :i . 4. 80 

1046t:i 1 . !:1. 9;) 
45;.!7. 8 2. j7 

521~. () 2. 98 
4700. 4 2. GS 

nea:>. r) 
1714. l 

2449. 5 
2404. 3 

3. 90 
0. 97 

1. 39 
1. 37 



 

168 REPORT OF THE SUPERINTENDENT OF 

UNITED STATES COAST SURVEY.-GEOGRAPIIICAL POSITIONS. 

Section !.-Kennebec and Andro.rcoggin River.• and Boston Ilarl,or. 

Name of station. 

-----·---------

Hon~<', chimnl'y in centre.-··---- --1 

Ea.~t Teleg-rapl1 Pole ___ .. -- .. -- __ . · 

"•ei;t TclPgraphPolc ..•.......••.. , 

Bostm1 /farf.1or. 

l'ol'Vderhorn ....•....•...•.. --- .•. 

1'aut.ar:kl't ......••.•.....•. - --- .. -

<:orPy .••.••••••••..•••.•.•..••... · 

Boston State 1-lom'~---············i 
I 

Nuhant, 18GO ..•••..•....•...•••.. 

1 

Moou Head, 18fi0 ....•....•....•.. 

Son th Petlick'~ I~laud .....•....•.. 

North l'dtirk'~ hlantl, ieeo ....... . 

Poiut. Allerton Beacoa, l~GO ..•••.. 

Rain~fonl li;lRntl, flag, l !-lfill. - - . - - - .
1 
I 

Outer Dn!w~terj 18110 ..•..•••..•. 

Grcut Brewster, 1860 ••••..••.••.. i 
I 

Gullop Mund, 1860 .. --- _ ..... ___ , 

I 
Fawn Beacon··--······--·-······ 

South end of Long lt1lnn<l., 1860 .. 

'Yiathrop HearL ..... ______ . _ ... 

II u:1o1pltnl on Deer I~land. cu1mla .. 

i 
Hot.: I on Long I~lnn<l, eupolu. ...... 

1 

Tbompson'sl•lnnd, flag, 1860 ... ___ I 
Farm School-house, southeast gable,! 

JS6o. I 
House in Fort ",..a.rren, west gnblo.1 

i 
Calf Island, chimney of \Veeks'K ! 

house. j 

'''teeks's Barn, chimney in middle .. l 

Hull, cupola of Oregon House·-·- .I 
HUil, cupola of Sterunbool hotel ... 

K.imhal's Hons(l, chimney in c~ntre 

Mount Auburn .................... . 

Ten-Hill Farm ..••.••••.••••.•••.• 

Latilu<le. I 

;3 ;8 ~.lJ 
43 57 D4. 341 

43 5(i 57. UO 

42 24 ~- 71 

42 20 31. 38 

4:2 21 27.tJl 

42 2:J O:!. 83 

42 J8 20. O.':i 

42 17 21. r-::i 

42 18 04. 3.1 

I 

42 18 fa09 i 

42 18 44. 92 

42 20 27. 3.J 

42 19 50. 70 

42 19 35. U8 

42 21 15. 00 

Longitude. ! Azimuth. I 'I'o •>ation- Bnrk azi- ! Di8tancc. i DiAtance. l>h!· 
muth. tam:e. 

~ I ------- ---
0 ' " I .l'tfrtrc."'. ; Ya.rd:;;. 

693l3G.6fi 22!551:~ Hathorn .•.•..•....••....• 4.'.":ii>-t2fi· 75Ul.7 82'.l:J.3 
j 3:>1 ~O ~7 ! Buek.un ...... ---·--------' 171;!l13 i 33.)2.7 3t106 . .5 

6!! 4t3 31.fi!J ! 'i':l 41 :n i Hnntrr ------· •••...•••.•. 2.1:i 37 4fi 1 7;).")0. 7 
!)73:!. 5 

e2:>7. '2 1 

l(ltifi:.i. u i 1 lGij ~i 45 i :.\lax"\n·ll .•••..•....••...•. 34{i ;!ti ~H 

6!.I 48 43.08 r 74 :l2 20 I I-lnnh•f' ..••••••.•.•••..•• .! 
Hi8 24: 51 Maxwdl ......•........... ! 

2;)1 2? 44 
348 ~:J 4~1 I 

7~!).1 
9t-'81. !:"1 

78?:3. 7 
11Jl'.-10li.l 

71 01 30.B;. '····---· 
' I I ············--······---j·--·-------·:····--····:····-··· 

70 5:1 5~. 10 

11 07 41. 1e j 

7103:«J.CKJi 

70 33 ;:i7. 24 

70 5f) O:.?. 07 

10 :'lfi ~o. 63 1 

I 
70 5::; 26. 63 i 

i 
70 5:! 3g, lU I 

iO 51i 46. O:> ' 

70 52 20. 11 

70 53 24. 13 

70 56 02. 07 

70 56 ll.82 

la(i 12 0!) row<lerhorn ...••.......... 1 3Hi 07 O.""i I 14~2!.1.l ! Hi:-t2G.J 

232 22 3.'I Prnvderhorn. ·-············[ 52 26 44] 10tir1H.~l I llfi8'.l.O 

2m1 :17 5() Powrlf'rhorn _ :i~ :!!l 10 ! !1505. 9 ' fi0-21. 1 
7:J l:~ iiJ Cort:y ..•..• -----·· --- ..... 

1 

25:1 11 lJ...! . fiUU4. ::-; 6000. a 

7~ 7f 5~ ~~:tc~:~~~~~:~~~::~::::::~l i~~ ti !J~ 1 ig~~~:~ ge~t~ 
lfi:Q 00 u~ r 1 h I 3.1~ 01 ::2 11101 6 1'"'146 (/ 
~71 :lfl :..>o ~~:·~~~rkl~~::::·.::::::~:::1 !JI ~1H 4.J 69.it:2 7~mu:7 
117 22 27 Moon H0ail. 1~00 ..... 297 20 4:-i I 3!IO:t 5 4~R. 7 
J~:J.)Ultl ~aha.nt,l8ti0 ..•••..••..••. j 135201 J4(jj;:!.O Hi0·.!3.0 

14:1 01 ()l , Pm.cl1•rhorn ...•••..•••••.. I :'l'22 ;)fi fi(j J:384r<:. 0 ]:i143. i 
9.) 37 5!l I Moou lfoadr 1860 ··~·-·····! 27:) 35 ;34 4!);J7.4 5421.3 

128 5:1441 Powd<>rhorn ...••.•..•..••. 

1 

308 47 46 Hl6'2:J.7 1708,l.C 
1-15 00 fl:! .Moon Head, 18fi0 2ti-t 35 44 : 8801. 9 Y6:.!3. 5 

J4() 24 17 
7fl 10 20 

16:-1 21 30 
ll75L08 

]73 ~J 2:3 
12:~ 5Y 32 

60 24 00 
3.!.:; OL 31 

331 :l.1 20 
20:3 41 28 

Powcl<>rhol'n 
Moou Hmid. 1860 --~······-

~aham. 1POO ....••...•.•.. ] 
11owdt..'rhorn .•••..••••..•.• , 

Nahant, JRGO ....•......... I 
Powdf~rl1orn .. _. __ . _ ...... . 

~foon Head, 1860 ........•. i 
Nantask.et .••..••...•....•. : 

XantnskP.t .•••.•.••••••.••• 
Sahant, Jtj60 ..••...••..... 

3~6 2t 05 
~.}fl Ofl. 48 

34;; 20 2!':i 
2!.17 H 56 

;].);) 22 01 
:iu:1 54 04 

240 !!2 08 
132 02 54 

151 34 !)5 
23 42 59 

11774. !) 

=e.1 

87•34. 0 
H~16.6 I 

1~1~: ~ ! 
' 

4740. 8 
3791. 2 i 

6'.lSL 7 
7656. 6 i 

12r'7G. 'J 
3;~18. 3 

9600. ~' 
1557LI. 6 

10'261. 0 
14682. ~l 

5184. 4 
4145. 9 

6978. 9 
8:373. 0 

.Jl!ifos. 
4. fi7 
2. 08 

4.W 
G.Oti 

4. 4P 
(i. )4 

{i.fi:l 

'.l. 42 
3. 73 

G. :i;) 

7.•H 

6. 90 
4. 31 

2. 4'.J 
9.10 

8. fi() 

3. U8 

9. 71 
5. 47 

7. 32 
l.99 

5, 46 
B. 8J 

5. 8~ 
8. 34 

2. 95 
2.36 

:1, 96 
4. 76 

421837.61 705815.83 2002fi~4 Nahant.1Rfi0 ..•.....•...•. 1 262919 13~76.l, 1451P.4 8.25 
]~i 011~ Powderhorn ..... ------·-·· 3:1;:-l 59 01 lrnJ7!1.3 I 12006. 7 6.82 

42 ~2 0'2.09 70 57 44.98 223 01. 2G Nahant, 1860 .............. 4~ 03 !'i9 
12.5 4tJ 31 Puwderlwm ....••..•••..•. 305 43 59 

42 21 10. 41 70 57 32. 00 

4:.? rn 25. 41 70 57 32. 3:1 

42 19 0:3. 8~ 71 ()() 04. 59 

42 19 03. 26 71 ()() 06. 50 

42 19 ll.11 70 55 21. 30 

42 20 19. Z3 70 53 Z"/. 93 

42 20 21. 50 70 53 31. ri 

42 18 10.15 70 54 26. 36 

42 18 14. 27 70 54 47. l!O 

42 20 17.13 70 53 05. 65 

42 22 08.95 71 08 19. 36 

42 23 48.51 71 04 54. ·U 

214 24 0;) 
134 H O:J 

20!l lfl 4:1 
147 ~8 36 

2~0 51 lf' 
167 4L) 46 

280 lfi 05 
lli8 11 31 

313 l:"i 02 
72 42 43 

64 21 38 
10 26 41 

6.1 41) 22 
9 OL 17 

182 59 3.1 
138 15 56 

139 21 33 
9l 46 23 

121 05 48 
17 4~ Oti 

249 22 10 
343 48 50 

264 35 58 
32 07 03 

Nahant. 1860 ..••••..••.••. 
Powtlerhorn .•...••.•.•.••• 

Nahant. 1860 ·--··-···-·-·· 
Powderhoru .............. _ 

NantaMkflt. ----- •.• ·---- .•. 
Powderhorn .....•...••..•. 

Nantasket .....•.....•...•. 
Powdcrhoru .•.•••..••..••. 

Nantai;;ket ..•........•••... 
Moon Head, 1860 _ - ... _ ... . 

Moon Head, 1860 ........... . 
Nant8!!ket .•. - - ••••..••..•. 'I 

Moon Head, 1860 .•..•••... 
Nnntasket ..•..••.••.•••.•• 

Nahant, 18f,O .••..•. _ ••..• -1· 
Powderhorn .....•...••..•. 

Powderhom ...•••..•••.••• 
Moou HBad, 1860 ... _____ .. 

Pnwderhorn .............. . 
NtUli.4Mket ..•••••••••• - •••. 

Powdf'rhom ................. . 
Cortiy ..................... . 

Powderhom ................. . 
Cort-y .••..••.••••••.••.... 

34 26 30 
314 11 ll'.! 

25 rn os 
327 25 ~l 

100 55 24 
347 48 48 

100 20 12 
348 10 34 

133 15 57 
252 40 14 

244 17 53 
190 26 20 

243 36 40 
]89 00 59 

2 59 53 
318 11 10 

319 17 01 
271 43 :32 

301 ()() (fl 
197 48 30 

69 26 45 
163 49 16 

84 38 15 
212 05 11 

7630. 3 
636~. 3 

R693. 0 
76:..?a. 7 

11514. 7 
10149.5 

8522. 8 
9368. 9 

~t~kZ i 
2584. 71 
fr2U5. 0 I 

8488. i 1 

:3938.1 ' 

e439. R 
3992. 3 

12749. 7 
14;">1:!5. 6 

14175. 6 
5!<39. 7 

13493. 8 
4000.1 

9978. 9 
3134. 6 

4673. 2 
7179. 6 

8344. 2 . 4. 74 
d965. 3 3. ~6 

9.')0fi. 4 
s:J37. u 

12!;92. 0 
11099. 2 

9320. 3 
10245. 5 

9351.1 
10:32'.!. 0 

2826. 5 
5790. 5 

9'282. 4 
4306. 6 

9~29. 5 
4365. 8 

l:J942. 6 
15!!50. 3 

1550'2. 0 
6:l86. l 

14756. 5 
4374. 4 

10'Jl2. 6 
3427. 9 

5110. 5 
7S51. 4 

!l. 40 
4. 74 

7.15 
6. 31 

5. 30 
5. 82 

~.:n 

5. 86 

1. 61 
3, 29 

5.27 
2.45 

5. 24 
2.48 

7. 92 
9. U6 

8.Bl 
3. 63 

8. 39 
2. 49 

fi.20 
1. 95 

2. !lO 
4. 46 
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UNITED STATES COAST SURVEY.-GEOGRAPHICAL POSITIONS. 

Section I.-Boston I-Iar&or. 

Na.me of 8-tatiou. Latitude. 
: I 

i Longitude. . Azimuth. i 

_____ ) _____ i ___________ _ 
To station-

1-Ja('k nzi-
11mtl1. 

Tufti:;. ----- ------------ ___ .... 

Dlind Aeylum, cu polo. .•.....•.. 

South Ba3• Tripod .......... - ..... i 

East Bo~ton Reservoir _ . _ .. 

South Boston Point ............... , 

GQveruor'~ Island. ~ ........ ~ .. 

Lincoln's " .. harf. __ .. _ ... _. 

Eastern A venue "\Vhorf .•.. 

42 24 24. 8'7 

42 20 OG. 05 

4'2 1U 28. 09 

42 22 GO. 7~ 

4i! 20 11. 03 

42 21 01. l] 

I 
4:2 21 48. 12 ! 

Long WharL •..............•... ··: 42 21 34. 45 · 

l!'oster's \Vha.rf _____ ... __ . ___ _ 4~ 21 19. 17 ' 

Loring'p; Mu.chine Sh-0p "\Vbnrf_... 42 ~O 2fl. Gl 

South Do"lton Re-servoir..... 42 19 56. 52 

Eoston Neck, dark spiro..... 42 20 24. 74 

Catholic Cathedral, i:;tatue ......... 42 20 10.68 

BerklPy Street, yPllow spire .. __ ... 42 20 42. 1 ;) 

Roxbury Oil WorkEl ·------·---- 42 19 53.41 

l\[achinc Shop, tall chimney on riclge 42 20 2fi. GI 
pole. I 

Gas "\York•, ventllat~r .. - ........ ·I 42 20 48. 29 

South UMtou, cross on dark spil'E>, 
with turrets. 

Fulton 1Vfre Works, south chilDlley 

Lawren-ce School, cupola. _ •..• _ 

42 20 29. 83 

42 20 (){:, 04 

42 20 26. 79 

I 
0 I II I 

71 06 5:.!. e:) I 
I 

71 02 11. eo I 

71 OJ 2.3. [•1 I 
71 01 48. 77 i 

I 
I 

71 01 12. :Ji' i 
I 
I 

71 00 21. 7~) j 
I 

71 02 37. 12 i 
i 

n 02 35. 12 I 

I 
71 02 32. 4V \ 

71 0'2 40. 30 I 
71 OJ 41.64 I 

i 
71 02 2:;. 48 i 

71 04 04. 19 

o , ,, I 
2~~~ 2Q 2-1 1 'r('n-Hill Farm 
275 Hi 30 , Pmnkrhoru ... __ .. 

~t) 10 5G ! Cor•·y .. __ ....... . 
114 :2f! 3:.! 1 Mount.Auburn---·--·--· 

178- 2·! O:J. ' StatP H o-uiH_• •.. 
Ju~ 1 :2 11 Cor('Y 

112 4f1 22 'T11'11-Hill Farm 
)~lO 2--1 17 Powdcrhon1 ... _ .. 

1:26 53 l 9- ' State Hr>ns<' ... _ ... _ .. 
~;J lti 4U . Blind A~~·lum .... --- . __ ... 

52 45 OH Blind A~;.·lum 
] G3 43 43 Powtlt1rh(nn 

:~;)!) ~ :1:l I Blind A;;:vlmn 
201 07 ;}fi i Powd~rh.nru. 
3;)0 Q~ O!I Blind Ar;.')-'"lllm 
JD9 27 3~ Po\vdfl'h.nrn .. 

3:5\) 1:i ~H Blind Asylum ..... . 
197 00 0--2 Pmvd,•rhoru ........ . 

:H.f 04 :n · Blind A.-::\"lurn . 
~76 40 4:.! ('overno;'l'.l l,-:lan(l, 2 ... 

4:2 lfl .S:l IllindA~vhnn ........ . 
2J7 3~l 13 (--lovernof't3l:1larn1. 2---····· 

J8i3 .'12 3CT BH~t Bust(ll1 Rt•r:erv()ir ..••. 
2;29 fi8 4µ Blind A~;-lmu 

332 4:~ 16 Routh Ilny 'l'ripod . __ 
U:.2 :.2:3 OG Corey . . . . ......... - .. 

11~ :u_1 4-t 
~l.J 2(1 Oi 

27ti fl7 14 
:z:q ~4 :!4 

3.",P 2-1 02 ! 
~~,..: l!!I J\I : 

292 4.:J 17 : 
Ju 24 ~!' 

30tl 51 46 : 
2fl:.! in no, 

2a~ 4:i :J.;1 , 
34:l 4:2 ;)(i 

17U :!:! !"iO 
~l O~ 11 

1711 :?8 2;; 
]!1 :2"l-' :!I 

Jill 15 4~ 
Ji' {)() 4:~ 

lt-)4 0-J. ;}0 
!1t; 4~ 1.) 

::r-~ l!l :~n 
3i ·10 07 

8 :;~ OJ 
4!1 !Ji-1 ,jel 

' J5'.2 43 4~ l 
~7:2 2t1 4D 

71 04 04.10 ~73 51 ~O 'Blind Ar<vlum -·--· 
:3~5 27 ~ti South B~ly Tripod 

fl3 5:! aG 
1.:J3 2-;· ;-):z 

71 03 54. 37 

71 03 34. Ol> 

71 m 3a. 04 

71 m 06. 13 

71 m 03. :m 

n m oe. 51 

71 O'.l ~l. 83 

343 40 04 South Il~1y Tripod. JG:~ 40 Z.3 
8G 21 4:2 Corl\r .... _ ..... __ . 2n1i J !l op 1 

~59 11 57 Bliud A-._;~~Ium ..•••....•... = 7!--1 12 5:!: 
34;) 20 57 Son th :Bas Tripud .. - - . - - .. I }():) 21 oa I 

~ti.fl :n 07 DlindAsylum ··----------· 108 38 {J;"i 
:t.50 49 :w 8outhllay Tripo•l ..... ___ 170 4!l 44 

JO 18 ml Hmlth Ilny Tripod··------ . HlO li. !JI) 
~61 12 HJ Governor'i;. lsluncL 2 .. ____ .: 8L 14 10 

30'.J :-'8 33 
],j 07 05 

211 ::1 oe 
1H ;)2 14 

23 :!6 04 
250 03 ;)4 

Blind A~vlnm 
8nuth :Ui~y 'l'ripr:id ..•• _ .•.. ' 

Blind Asylum··--····---·· 
Snnth lfay Tripod 

Routh Hay Tripo(l ...... _ .. 
GovcruortR Islnnd. ::? •••• _ •• 

12-2 59 08 i 
18.; OG ;n1 1 

91 21 4G I 

rnH 52 03 i 
1 

20:1 ::?5 41 
7005:35! 

Dit0tance Di.~tauc1.:. 
I>i~. 

taHL'1~. 

--- -~---- i-----
_J/1 II r.". 
~~t~I. 4 
7:3H~.2 

7;~3.0 

~l:JJ~J. 4 

3fl.YI. fl 
(jJ;)!:J. 7 

·1Ji04.1 
:!:.!51i.~ 

3037.l 
J;rt::. s 

3W3. ~3 
5643. ~' 

:~-m4. I 
4 lr!~I. :S 

3~.:?J. I 
·HOJ.:l 

27\l~. 1 
478:-,_ .() 

2.17~. 2 
:JJ9l. -1 

10~5.:J 
~Hi~. I 

.)HJ. 0 
40!.l. 0 

19'.ll. 4 
4970. tl 

Ynnl.'. 'Jlile.~. 
:.!'20.-1. 7 l.~~ 

~:ft:J. ~t 4. ;j~\ 

1 ~i~~: ~; I ~: ~.i 
I 

41JOU. l 2. 27 
(i7:lti. 1 :t ~~{ 

;)034. !l I :.!. 8H 
~-1ti7. 3 1. 40 

430;), ;) ::. 15 
} ,)Qt). ~; 0. ~J 

:H!lD. 3 1. ~17 
t:ill:!. 0 :L ril 

37l'3tl. :! : 
45~J::.!. ;~ 

:J:i-2C. ·1 
4:-'!ti.-t 

at)tl1.1 
52·1:t 4 

:?61l0. ~· 
:3--l!HI. 0 

ll:?l. 1 
~:Jri;), ~) 

.S!l:'iO.] 
4~7. 2 

:]11:2.] 
;J43.). ~I 

::. 15 
:.!.til 

Q. 00 
2. 71 

J. 74 
2. 97 

l. 41'< 
]. !I~ 

0. ii.J 
J.:l-1 

:J. :i~ 
0. ~-5 

~.JIG.a~ ~t-lli.4 1. GO 
0. ::i.7 1.3.37. 4 I 1703, l 

23-H3 ft 
5:!(11. 7 . 

1917. -~ 
773. 3 ' 

2fl8:J. l 
]7~17. 5 

1407. 5 
l~t-1~. 8 

12\!8. 3 
12ll4. 6 

l93Lt ~' 
365~. 1 

::!:->11B, :J I ]. 4fi 
:1tlt1i::. ;, :.J. 24 

2ll96.~ 1.19 
F-147. 8 0. 48 

~::7.:-!". 0 l. :;-~ 
Elli.). 7 1. 11 

~715. H l. ;)4 
4161. 4 :2. 37 

1539. '2 G. 87 
~124. t1 I I. Zl 

1419. s . >!. eo 
1317. :3 ! 0. 7."t 

2121. 4 I. :...-..l 
3~l~l~~. 8 ~. '27 

Flag8taff', corner of Dorchester 42 19 45. 61 71 03 05. 44 4:2 03 48 Sont.h Bay Tripod ...•.. __ .' 222 00 34 : 6~f/. 2 i 7JO. 4 0. 42 
H.trectu.udturnpikt'. 1()2 38 15 (Jorey .... ------·--·------· 282 3.'5 OlJ ! ti4ff7.!) j 7073.1 4.0'.! 

Suffolk Cordage Factory, ball·- .. · 1 4~ 19 36. 04 71 03 59. 20 

Prentice'• Coal Wharf, post ....... i 
i 

4~ 21 06. 77 71 lf2 50. 5::i 

Railroad Tripod .................. 1 42 20 50. 3B 71 02 36. 77 

I 
SailorA' Home, ('.upola .• ____ ... _ .• -\ 42 21 17.12 71 02 47. 34 

! 
Roylllt-On School, cupola ... - .. ··-··1 42 2119.5.'l 71 (}'2 47. ~r: 

Fort Hill Wharf, post. ........... · 1 

Central Wharf, cupola ••. __ •.•• _ •. 

1 

42 21 Ia. 77 

42 21 30. ~6 

71 02 44.11 

71 O'.l 44. l:> 

India Wharf, cupoln. ............. -I 42 21 27.11 71 02 3~. 65 

India WhRrf, post .•• _ ......... _ •.• I 42 21 26.05 71 02 38.03 

22 c 8 

249 :i9 20 BlimlA!:i!yhuu .......... -.. 70 on 32 i 
285 31 5~J South Jhy Trip()d . 105 :i:! ~2 

26Y 4~ 25 Bnvernor'81sland, ~ .. ___ .. 89 50 o,-, 
3:35 02 00 Blind Al'lylum --·----·----· 155 O'J :QG ~ 

2!16 55 2~~ Loring':. '\:"fiarf .. _ ..... _ ... · J l(j 5G OU ' 
"260 2~ 5t.i Goveruor'r1 bland. 2 130 31 27 

27.;i 1 fl 4H Governor':-< bland. 2 .... _.. ~l;) 1 r: ~G ; 
3;~~l ;14 HI Elind Af<lylum , l!'i!I 5·1 :{.t 

:l7fi :m ;)"; Hovernor·~ I~land, ~ . _ .. _.. ~fi :fl :l-;) 1 

340 JO f>4. Jllind A~ylum ···--···----- WO JI 18 

273 35 33 Govemoi-1~ Island. 2 .. ___ .. !l3 37 ()!) 

340 4G 01 Blind A~ylum .... _ .. _ .. __ . Hin 4G :2~! 

28'"2 30 l!l novc>rt10r'R I~land, 2 .. _. _... 10--2 31 !:i.""J 
:i44 lt) 16 .BUnd.Asylnm ...•......... Hi4 19 :~R' 

281 07 48 GoYf.":\Tllor·,_ 11i1Jand, 2 •• _. -~. 
1 

101 CY.I 20 
34G 21 llH EUnd At1ylum ···----···--·· lOh 21 27 

2:80 3(i 0"2 Governor'H Island, 2 .. - . - .. i 100 37 34 j 
346 ~g 18 lllind ABylum .......... - .. : 166 29 36 , 

2010. 2 
srn1. 1 

;~4o::J. !} I 

2100. 7 i 
141:1. l ; 
aJ:JL ,, ; 

:tl-l:::i. 0: 
~:-!ti7. )-l: 

3:J<i7. J 
:t44:.?. 6 j 
:¥.!f>:l.4 
2"2-t."J. () 

3:137, 0 
2740, :i 

3192. 0 
~605. 5 

317l. 9 
25i0. 4 

2Rfil. 0 1. G:l 
875. 0 0. 30 

37:l-2 4 2. 12 
2297. :l ]. 31 

]!)47, .5 I 0. 88 
=~·1:!~. :-< 1. !!,) 

:lO.'tt".O ~.1)!3 
~.1~9. :1 1. 4 7 

:;ti/3:!'.::? : ::!. 09 
~ti71.l 1.52 

~)56~. 7 2. 03 
~4J.5. 7 J. 40 

:3(}49. 2 2. 07 
2~!•6. 7 l. 70 

349-0. 7 1. 98 
284!1. 3 l. 62 

3468. 7 1. ~· 
2810.9 1.60 



 

170 REPORT OF THE SUPERINTENDENT OF 

FNITED STATES COAST SURVEY.-GEOGRAPHICAL POSITIONS. 

Sertioii !.-Boston Ilarbor. 

Name of fifation. Longitude. Azimuth. To statiou- i Backtbazi· ! Dh~tancc. Distance, '.. tDiK· j ; mu . 
1 

unce, 

----- --· ------- ------· -·-·--~--!------·---- --·-·------- ·-----1-----'---· ----·--
Latitudt', 

Lewh,'s V{lmrf, Cll})Ola .•.......••. ! 

Jame~ & Popc'B Timber Dock. po,;t. 

Cun1ud '\Yharf. pole .. 

llny State ~Heam Engine 'Yorkr-, 
,,·barf po"t. 

.Adam::> r;chool, flagdtdf .... - . 

Dry Hock, por:t. .•.•...••.•. 

I 
42 20 30. 52 

42 ~l 48. 38 

42 :n 45.41: 

I 
42 21 43. 54 I 

j 

! 
4~ 2] 55. 87 

I 

42 21 42. 78 : 

~liipYf\rd,wha.rfpo:;t ..•......... 422148.14 

llirU l~lau<l Ilt:'acon .... - - - . . . 42 21 16. 07 

71 02 18. {j3 I 

n o~ 01. 99 

11 er. 01. e; 

71 01 48. 63 

7l 01 33. 75 ' 

7l 01 20. 53 
! 

71 00 54. Ef! 
1 

71 00 23. €5 

! o 1 11 ! },frtrc.q Yards. 
1 
]'trilrs. 

M~ ~g ~i I ~~gi ~ 5~g~: i i: 8~ 
271 53 24: Loring·s,Yharf ............ ' 91 5.149

1
1 847.0 U26.2 0.52 

348 45 15 
1 

Bliud A_ .. ylum ........ _ .... · 16B 45 20 EOl. 3 876. 3 0. 50 

337 Ol 57 1 Routh BnFton Point .... _ ... ! 
2D7 38 42 , Governor'~ !:-!laud, 2 

287 ]6 ;;.; 

4 11 4~ 

z~rn 2e 43 
g 53 56 

fi.o\<vrnor·~ Ishmd. ~ 
Blind Asylum •..... 

Gon:·rnor'8 ltiland. 2 
Blind A,:;yluru _. _ .. 

G-oven10r'R hland, ~ 
Blind A-<yluru --···. 

!{03 44 59 Onvcrnor'r; bland, 2 
16 O() 44 : B'.iud ARylum • __ . 

313 16 35 Governor't:i bland. 2 
20 14 01: Blind At'ylum _____ _ 

290 02 26 ; f+oven1or':-l lt>land, 2 
:~8 46 43 ! Blind AP.ylum _ .... . 

80 43 12 Routh RoRton Poi11t .... . 
181 44 10 , Uovpruor'H hlaud, 2 ...... . 

157 o~ 341 3~6:!. o 3567. 2 ~- m 
117 39 5-1 2743. 2 2Y99. 9 L 70 

117 18 04 2!>76. 9 2818. D 1. GO 
184 11 421' 3105. 0 3395. 6 l. 93 

Im 2fJ 41 , 2282. 8 24%. 4 1. 42 
189 53 40 i 3084. 6 3;17:i. 2 1. tl~ 

l:JO 47 02 i 
192 44 17 

12a ,15 47 
Hit) {Jfi 18 

133 17 H 
200 14 '3t) 

110 02 48 
218 45 .51 

260 12 3!1 
l 44 11 

2303, 2 
3505. 6 

!!IBO. 3 
3138. 7 

J84G. 2 
33!.JIJ.3 

80fi. :1 
2807. l 

1JQ5. c 
l~J49. :1 

251?. 7 : 
3833. (i l 

2165.6 
3-132. 4 : 

2019.0 
3707. 5 

en e 
306!.J. B 

1230. !) 
1694. 3 

I. 4J 
~- 18 

1. 23 
1. ~l!) 

1.15 
2.11 

0. 50 
L 74 

0. 70 
u. !-lfi 

11og1Plantl Tripod .. - ...... . 42 2.1 28. 20 71 00 18. ~i2 60 45 :i-8 Ea;{t Bo~ton Re~.ervoir ... _.I ~40 44 57 23G3. 1 
l!J07. 2 

2584. 2 1. 47 
122 46 32 P01.Ydt:rhorn. __ ..... 3U~ 45 4-3 

t]hf'b1 11. cro~t> 011 dark Fpir(' 4~ :::!3 38. 49 71 01 33. (j3 JOl 07 OB : Tuftll .... _...... 281 0~3 33 
184 40 mi : Powtkrhorn. __ , 4 40 11 

Ciwlt1t·a. whik t.pirt·, (uwrtin-nok 4~ :J:3 £l~.5:t 71 0158.85 101.17 ()(; 'l'en-llill Parru ··-·····---· 28] 15 08 
v .. 1ndnv;:~.) 20';' ]5 :!fl: Powill•rhorn.......... 27 15 ·17 

C1l1vl1wu, '"bit..· t"t1ir1', with cl<·ck .• - , 4:! 23 2.5. 45 71 01 5i.12 100 nn 3;) 1 Ten-II ill Pnrn1 ..•. _ ....... ' 27rJ 58 3.3 
207 26 10 Powderlwrn ............... ' 27 26 ~8 

('l1d.·1·n. 'vllit(' !<pitl" (thri·e 1ier~ ~j~ 2'1 31.22 71 01 55.0fi !lfi O!t m rre11-Iliil Farm...... 276 07 0() 
'\viudo,\i) 2J:? OJ 5R l'o,vderhorn ...........• ~.. 3:2 0514 

CJ10IH·a. tall dark ~pin'-··-··-·-· 

Clwl~ea, brown towa ...••. 

Ea~t no~tnn, dark spire of brkk 
<•hurf'li. 

42 ~a 28. 5H 11 01 r,s. e3 

42 23 ~7. 01 'il Ol 25. 34 

42 22 2-1. 79 71 02 oo. es 

l:ar;t Bq~toll, d.urk t<pire of g-ranitt' 42 22 14. 07 71 02 07. 38 
('hnrch. 

Chimrn·y of fla~ 'Y<1rks, iu uorth 42 21 59. 92 71 03 07. 3,5 
£'11d of Bn!o!tou. 

Charll'~tovn1, crosfl on brick chnrch. 42 2'..:? 19. 8!~ 71 03 Z"/, 50 

Utrnkt•i llill, ('l'Ot<t$ (111 Cf\tholic 42 2'2 51. a6 71 03 39. 65 
ehurt"b. 

Chimney of Oa!i "'\-Ynrk~, nenr ).fol· 4~ 23 16. 77 
den bfidg ... 

71 04 08. 65 

MiLrhw lI0~1>ital. cnpo1a ..•...• 

.Edgeworth Mill,., round chimn<'y .. ! 
I 

1\r·\.Y .Eu~land Gla.toi"l Company, ! 
cllimn«y. 

r-hurch at hf•ad of Miller's river .•. 

i 
Somerville. rerl ehurch on bill .•••. I 

I 

'Yest cbim1wy of Grain Mlll, near 
1

1 
tnrnpikl·, 

Cupola. of lkit'k J<'netor;, near 

1

1 
l\ly~fa: rivn. 

T~\ly8~~~it;"i~i~~:. <•U hotth side of r 

42 23 rn. 23 71 02 22. 64 

42 24 59. 41 71 04 09. 84 

42 22 19. 37 71 04 l~. 26 

42 22 42. 08 71 M 27. 77 

42 2.110.00' 7105 31.44 

42 24 03. 20 71 05 30. 64 

42 24 30. 7!• . 71 05 00. 06 

42 24 34. 20 71 05 00. 92 

Hl-1 22 08 
35'.2 07 ~5 

Tufts ····--·····---·····-·j 
Eui>t Boston Reservoir. - - . - ·I 

~5 3f. 49 F.al'.it Hor;ton Reri~rvuir - . _ .. ! 
17:J 21 25' l)mvdt•rhorn ... ···--··--···,! 

284 18 4P 
l7:J 07 30 

205 3G 33 
353 2l 21 

irn 02 48 1 TuftH. ···-············---·! 298 59 :H 
192 -44 40 Powd<'rhorn ......• _, l::! 45 00 

121 44 4~ TnftH ··--·-·····-········ 
19:l 5i 20 Powdnhorn ... __ ....... __ . 

130 ::w !J3 Tuftr; ..................... . 
;;no 11 ~4 Powderhorn .............. , 

2-20 02 42 Powcforhorn ..•......•..... 
~47 U7 27 East Boston Reservoir ... _ .. 

123 09 30 Tuft,.···--··---·-· ...... . 
233 11 4~ Powderhorn ...........•... 

13:1 05 5G 1'c:u-IIillFarm .......•..•.. 
248 31 38 Powrlerhorn ... _ ........ _ .. 

104 3!:i ti.3 Teu-HillFarm. _____ ...... . 
2-21 ~'.>2 !";!) ! Powderhorn ............ _ .. 

29.3 41 43 'Pm,·derhorn ...•.•......... 
2,1 58 58 Tcn-lliUFarm ............ . 

137 47 52. Tufh;. ---····--·-···-·-··· 
230 21 01 1 Powdt~rhom. --- .•.. - ..... . 

37 08 22 Corey ..•............•..•.. 
75 25 15 Mount Auburn····-··---·-

141 08 l7 , Tuft• .................... . 
25.') 30 16' rowdcrhorn .•. __________ __ 

270 08 01 Powder horn .•••..•••....•• 
2!18 40 36 Ton-HillFo.rm .... ---····-· 

279 58 04 Powderhom ........••..... 
85 43 49 Tuft•.·--··········-····--

2Rl 2fi 07 Po"'dP.rhom ... . 
3.'.>:J :,;; O!l Ten-Hill Farm .......... - .. 

301 41 :m 
13 57 45 

310 54 21 
30 12 2Y 

40 04 01 
67 08 :14 

303 07 20 ; 
53 13 on 1 

I 

313 05 25 
68 33 24 

284 34 13 
41 23 34 

115 43 :JO 
204 58 28 

311 46 oe 
50 22 54 

217 06 52 
~5.5 23 lH 

321 07 20 
73 32 58 

90 10 43 
ll8 41 00 

100 ()() 2lJ 
265 42 37 

101 27 29 
17.3 58 13 

21Jl. 3 I. 22 

74:1~. 2 8134. 2 4. "'' 
74!.J. 7 srn. B P .. ;.,i 

409:J. 8 ' 4476. 9 2. 54 
1393. 0 I 1523. 4 0. 86 

411().9 4502.1 2.56 
1298. 7 i 1420. 2 o. 81 

4125. 0 451 l. 0 2. 56 
1037. 7 1 1134. 8 0. C4 

7010. 4 i 
1177. 9 i 

12.19. 7 ! 
1108. g ' 

763G. s I 
3097. 7 

7675. 3 
345.~. 8 

6826. :1 
4383. 3 

4144. 3 
2458. 7 

5276. 7 
3G75. 3 

1433. 3 
3874. 9 

3586. 4 
1787. !I 

4032. 0 
24l:J.l 

52Z7. 9 
4998. 3 

5057. 7 
4056. 4 

2966. 7 
57:~5. l 

5480. 9 
944. 4 

4994. 2 
24'!8.5 

489A. 3 
1417. 5 

7666. 3 
mes. 1 

135.5. 7 
1212. 6 

8351. 3 
3:387. 5 

8393. 5 
3777. () 

7465. 0 
47!l:t 4 

4532. l 
26~8. 8 

5770. 4 
4019. 2 

1567. 4 
4237. 5 

3922. () 
Hl5;), 2 

440!1. 3 
263~. 9 

5717, 0 
546(), 0 

' 

4. 36 
0, 73 

0. 77 
0. 69 

4, 75 
1. 92 

4. 77 
2.15 

4. 24 
2. 73 

'2.57 
1.53 

3. 28 
2.~8 

0. P!I 
2. 41 

2. 23 
1. Jl 

2. ''° 1. 50 

5;;30. 9 i :J. 14 
4436. 0 2. 52 

3244. 3 1. 84 
6271. 8 3. 56 

5993. 8 3. 41 
1032-8 0. 59 

5461. 5 3. 10 
2677.(i 1. 52 

:1.156. 7 3. 04 
1550.1 0. 88 
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UNITED S1'ATES COAST seRVEY.-GEOGRAPHICAL POSITIONS. 

Sn;tion. T.-Boston. IIarbor, aruZ Hope Bay, Rhode I,!,wJ. 

-----------------

Nm.no of station. La.tituUe. Lougitu<k. I Azimuth. To station- lhH.'.k H7i­

Jllllll!. 
Di~tallet'. Dbtruicf·. 

u;.-. 
taul'.l'. 

r1~a.ll Etquoro chimnoy in Medford, 
nL•a1· bridge. 

----- --·-----!----- ----- --
0 , " ! 

42 21 ;,o. 19 232 i"l2 39 Po,Y<ll'rhorn. __ . 
~>l (J~ 41 Tuftt->- ••.•••.•. 

71 Q(j 10. 59 J 

' 

102 ;15 ...ie 
2~)1 02 12 

-'lfrtrt.-:. 
tl.'1:1:1. 3 
l~-12. G 

i"11rrf1<. 
1173. J 
13.)~'. ~ 

Jli/.':-:. 
4. u;­
D. ":''7 

:Malden, yellow Spiro .•••.• ·-······ 42 !!..') :36. 7il 710340.42! 314~.13~~11->owderL..-jru.... 13-t;J700 414.Y.'1 4j:.n3 ~- 58 
:~.CG 63 15 00 Tuft~. . . ~,13 12 ~lo •.H•:2C. ~ . 53~7. ~~ 

Navy Yard, chimney .......•...•. -. 4:.l ~J 2tt. 0.5 71 ~ 48.l~ 122 47 40; 'l'ufta. -------------------· :m2 -1:.l 15; fiGf17.0 7:27~t~ 4. l:l 
:!. !:..! 2U O~ lCi PcrntLlPrhorn. ____________ . :n IJ~-J {Jt'.I :_H1:2. 3 37;J1. C 

1WRtou Jail, cupola ______ .••....• 4~ 21 41. ~6 71 03 53. 3~l 

Statr~:Prh1on, cupola--------······ 42 22 26. 25 71 C3 47.80 

140 53 58 
~Hi 43 4b 

1'uft8 - _______ - ..... _ .. __ _ 
Powdnl10rn . _ 

130 5~ OF- !. Tuft-ii ... __ .......•.• - .. __ . 
2"...!Li :JJ 4H ' Vnwderborn _ 

320 ;)]_ .)7 
3(i 4.\ :!4 

310 GO 03 
4fi 27 ~0 l 

E.aRtCamlJridgcCourt-hou~u,('upola' 4:2 22 09.YlJ 71 04 27.4;) &n 40 37 '.Mount Auhurn ------·---·· ::;mi :38 OJ 

Curnbridgeport,tlomcofobservatory, 42 21 17. 07 

2'29 14 lG 1 Powderl10rn .• -------- '1U 16 1:-1 

71UG14.~3 54 3() 3~1 eorey ________________ _ 

1 11!1 ~:J 20 ),f•Jllllt Aulntrn .. - . -
~.54 29 41 
;:9Y lt-1 50 

G.":.O:i. 9 : 
.')-H1i.~: 

5500. 0 
43J:l. 1 

5:3 1J::i. 9 
;};J;2>::i.-l. 

:11-:!7. 5 
3:2ti~. :~ 

71 l t. f 
5UJ3. E-

611P. 5 
4;~:t 3 

4. 01 
3 3~ 

;> .. ·r):..?. ·1 3. 30 
.'.H·:..!~. 0 3. ~H 

2t;.'J.L (i 

3:174. 1 
1.:11 
~. 0:3 

CamUri<lge1>ort.U.edoulJt, i'lt.tg-~tatf .. 42 2121.!101 71 0.5 36.UJ ~ 57 02 Ji:-: Corey .. _______ <.::n 01 07 '. ~~f;-1 o :.U'.3'.2.U l.':"i-. 
! 11:15·15-1 M01111tAuburn.--····-·-· ~H3t..:Jlt:~ 35t-:J.o: 3~lll:'.:J ~.2~3 

Carnhridr;1.·1mrt, fta.q!:!taff' near en· 
gine-honsl~. 

42 21 43. 60 71 01 54. 61 

'Vest llostou Bridg{I, pvlu vn drn.w. 42 21 39. 51 11 C4 03. 07 

5~1 42 :rr 1 CoT"ey _ • _ . . __ . _ .. 

151 2~' 03 Tufts.··-··--···--·· 
~:.J9 c10 4.) I 

3:n 27 -13 

' 

4-tF.i 3 
.:l!:fn:!" 

6fi~~41 Cori·r·-------·--· :!4.ti57!:1
1 5;17:1.6 

9,.:. ti:J 58 ~fotrnt Auburn . __ .. _ .. __ .. ::27~ ."Jl 07 t.t-c:.i. 4 

:2'.1-1 
3. 5;2 

5~1t"i. --t ;1. ;a 
G-13~1. 4 a. fa) 

CarpC't Cleaning Fac-tory, ventila.t-or 42 21 14. 6:3 71 04 18. E~' 7;i 01; 2·1 Curl·.\- ..... _ ... __ ..... . __ 
lOG Gi' 49, Mount Auburn·---····---

:!5:l :J-t (H 4tc1~. 0 ! 5:26E. !3 2. ~l~l 
:.2C::(; 5;) 07 ; f1/;d. G:.!t-~I. H 3. 5t< 

Milldam, cbimneyQfyellowbou1w. 42 20 54.23' il 05 30.6.) ';!) H O!l ('ore:r-~----·-···-·-· !,!.lli 4~ ·H 

Milldam RcgM41. House, flag8taff __ 42 21 02. 90 ' 71 0-1 J.i. 9t3 

North Brightou, darkflpira ........ i 42 21 ll.G9: 71 07 51.3:3 

Cambridvo Gas 'Vorlts, chimney . _ 42 22 2~. 37 71 07 1.J. 77 

Pl.uni.ti~ Mill, <ihimney - ... _ .... __ . _ 42 22 H.11 71 OG :1ti. 2l 

Vo.r11ii-1hFa.ciory,cbimuey ......... ' 42 2147.53 71OG45.31 

kivc·r8id1'l~r-cslil, chimney ..•.. ---··/ 42 21 44.04 71 06 36.04 

Charle.11 Jli\.·er Tripod - . - . - . . 4~ 21 07. 42 ; 71 06 30. 27 

Hi:~ 52 14 Tufti;. ····---·--·-········ :34>> 51 l'J 

11:3 52 :1(i 1\lount Aulrnrn ... _ ~~i:} ;W ~D ! !JO;~:::-.·! 
7 :i 23 17 1 'l'uf't:;1 .•• _ •.• _ •..••.•••. _ .. : :2.:..1 23 ~7 ' :.Ji:>: 1. i' 

3-:JD 25 IO (~ort>y ...•.......•..••..•.. lf.~) 2.5- 17 1 12fill.G 
!C{J o:~ UO J\Iount Auhurn __ . _. _. __ ... 34ll 02 41 lEill. 7 

12-l7 53 43 · Tufts .. _ .•.... 
9 3~ --rn ~orC";· ...... . 

17 .J9 44 · Con·y .................... . 
t{> J:l :JG . Mou11t Aubum ___ . ·-··-·. 

28 3J 14 · Con·Y----·-···--··--··--·-' 
107 U·J 10 :.\lountAuburn ----

33 37 5G Corey . . _ ...... _ ... - - ..... , 
lOd 01 2-l 11\lom.itAuburn -· ... -·-··· 

l;J!J 3!1 4H I 1\fountAuburn ····-······-: 
177 04 55 ' 'l'uftfl. 

7 :J:J 3? 
b~) :J~ ~tJ ! 

l\1i' j'.1 14 . 
QGJ i:.; 40 i 

2lJt< 32 :JO 1 

287 ((j 07 ! 
21:1 37 12 i 
2t'I:"' 00 u . 

30H 38 4~ 
3.)/ 04 46 

381,-J. f' 
:1rn.~ 

:1;J32. 5 
lilOJ. l 

2fi/,), :1 
2:250. s 

::o~t:.?. I 
:!J~.)_ ~ 

2!17·1. t~ ; 
t109~l. 7 

Chitnnt"Y of Elman nid houa-e on 
ID6Ttoll. 

4Q 24 43. 91 : 71 05 4G. 70 \ G8 4(; 26 i Tuft• . _. _ .....•.... _ ...... : 
3:15 01 30 Ten-Hill Farn1- .. _ ......... ; 

2-18 45 4~ 
145 02 05 

1G:22. 5 : 
2086. 1 ! 

Hope Bay, Rhndc lsla'lld. 

QUAKER- ..•....•••..•••••••••••. , 41 34 55.14 . 71 14 57. 37 

:1- ),)(}. /' 1. !Jl 
1:3~.:1 4.'.W 

!"i.)Oii. 'J :1. 13 
42;20. B :.!. -W 

1:nti.6 
:2.J.J:i.r, 

0. 78 
1.17 

411::.ri 2.a1 
~37Llt'. 2 2. Hi 

3ti4i. :1 ' :!. 07 
2U".'7.8 L l!) 

29:2:1.(I 1.66 
:2-H•l. 4 L-!l} 

2~~-t-1. o i. m 
~7lt<.4 1.55 

3~:3.3 l.f;j. 
6()70. 4 ~ 3. 79 

1774.8 1.01 
'.l:!Bl.3 \ 1.30 

I 
I 

Mount Hopt.J -----·· ·-···--·--- 41 40 2.1. 95 71 14 05. 17 6 41 20 (Junker .. _ l8(i 4fi 45 l():_n;,, ~I lJ Ifl:l. 6 (i_ 3,S 

Slade-·········-······-··· ..... . 

BJm:~kbeard ______ . --··--· .. _____ _ 

Mattapoiset ..•.. ·-··-· ..... _ ..... 

1l·oweset .. -- .. _ . ___ .. _ --· .. 

.Anthony __ •••...••.....•...... 

Bristol, Methodist church spire .. 

F.ull River, 2 ••..•••. _. ---·. ___ ... 

Somerset ...•... --· __ .·--·._ •.... 

Somcrset1 spire .. _ .. ---··.--·-._ 

41 43 39. 04 

41 10 26. 68 

41 42 38. 29 

41 41 57. 04 

41 38 44. 17 

41 40 13. 20 

41 42 37. 56 

41 44 05. 43 

41 44 09. 49 

Fell River, derrick ..•.••..••••••.• · 41 42 17. 14 
I 

71 09 48. O'l 

71 10 37. 7£ 

71 12 30. 70 

71 14 12. 70 

71 12 ~7. 59 

71 16 JO. 8~ 

71 OtS 24. 2~ 

71 09 4.5. 4~ 

71 O~I 4:>. 77 

71 09 35. 65 

4.l 40 11 

eo oo 21 

27 47 44 
3:.!7 14 25 

:356 31 4:J 
29!t 15 5"'7 

153 Q4 3G 

'2fi3 !!O OS 
:i:;o moo 

62 25 25 
134 25 48 

~25 lH l:.! 
41 20 07 

326 24 26 
40 4ti 51 

:\fount Hope 

Mount Hopu. ··--. - ---·· ... 

Mount Hope .. _ ....••• 
Black beard ............. . 

i 
Mount Ilopo .......... -· _ .. : 
lllacl-.:bcard ·--. --· . - ...• --

' ' :Mount ffQpe. --- . - - .....••. 1 

Mount Hope. ____ --·· .... __ 
Quaker. ..... -·····--··- ___ : 

Mount Hope. _. - . 
ShKle •...••. -------- ..... . 

"F'all River,~- --- . -- .. - .. -- . 
].Iouut Hoµe .... --·· -- .. -- . 

Fall U.in'r, 2-. ~- •.•..... - - . ' 
Mon.at Ho11t:L •• - -- - - . - -·--· 

224 37 20 

268 5:3 03 

207 46 41 
1-47 1;,i 3~ 

176 31 47 
11!:.I 18 20 

3..13 03 50 

8:-J 30 :3-:2 
170 OY -t~l 

242 21 :l~ 
Jl4 ~4 52 

145 :20 06 
221 17 15 

1-ao 2;. ~u 
fr-,JO 4:3. 5k , 

60 45 44 Mount Hope ..•...... - .. - .. 235~~ 4
0

':,' ~ .• sl ·.: 
176 07-56 Somerset·-·---------···-··: · '' •ft 

~45!.t.4 

4i97. 5 

46~3. 0 ; 
4tl~7.2 

2e77. 5 I 

~~ .. 8.3: 

3452. :J : 

:inni-:.. 3 
!}~.)1. ti 

8~9-J. j. . 
~'im).tl 

3ZJ:i.il 
9lH-Jf). l 

J4ll!.1 
Yl~3. 2 . 

5~46. 4 

512.1. -~ J 

5:.!it:. !I : 

;n-:1t;.l'l: 
G~H.5 

i 
3775. 3 ii 

2:118.0 
lOtti~I. ~3 

9i20. 7 
2<Jth3. 4 

3004.1 
f.1!)47. 2 

3722. (i 
10044.7 

7~12.a 
'3t>6L ~ 

.5. 2G 

~-:ii 
3. 00 

1, 79 
3 . .5-J 

2.15 

J.66 
6.19 

5.53 
l. f,8 

2.05 
5.fi5 

2.12 
5. 71 

4.4'1 
2. Ut-j 
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Srctivn 1.-Hopt• Bay, RJw,ze Island. 

Name of t\tation. Latitu<k. ],ongitudl'. Azimuth. To statiun- n:!t~~i- ! Distance. I Distauct. It~~~~. 
---~ , ____ , ____ , __ 

' lffctrr:,«., ! 
Durfee, cupola._ .............. ___ _ J\Jonnt Hope. 241 34 26 ' 844il. l I 

Slade ...........•......•.. ' 323 ZZ 57 24'J2.2 
1 

41 42 :34. 20 71 Ofi 4:1. 72 m :lh 00 

Dodge't1 StaLle, tnrret ......... . 41 40 5·1. 15 

Fall River. gpire .....•••..... ·U 42 04. (m 

FHll Rivflr, rower ________________ _ 41415~.70 

i 113 ~:J 40 

71 09 ID.Hi l W 54 4B :Mount Ilope .........•..•.. 
lE-8 02 57 Slad{: .. --- .••.•.•..••..••. 

71 08 53 .03 38 ~7 36 Hluekhonrd ......... . 

71 OH 04.32 ~ 

JOl 42 2:1, Mattapoil'lf~L-----··---····-

67 14 10 
Jtil 55 49 

Mount Ho1rn---------· 
Slade .................... . 

25~1 52 18 I 

S U3 18 

21S :2D !27 i 

:!81 :1~J 5~-) 

247 JO 50 
341 55 20 I, 

5:m!i. :i I 
51:n. 5 I 

I 
3860. 7 I 
5117. () 

754-5. 8 
3:.?JtL 2 

''""t'Et ...•... - .... 41 38 42.24 71 15 :20.97 200 J1 ~8 Mount Hope--·----·---·--· •m 1<} 18: :1594.3 
!J68 57 Q6' Anthony·----·--·····----· 88 5() 01 j 3318.D 

Pappo0:-it· 8tiuov-.-, 2 ...•.........•• 

Hog Isla.ml, 2 

Glob{; YillagC'. chimIH'Y - . 

41 39 13. o~ 7117 41.42'' 24() 21 J5' Mount IIo:pe-·----·----· 
~H!i 1 Ii 2H , '\V r~~t 

6t\ 23 39 I 
iOG 18 02 

41 38 32. 30 71 lG 29. 7~ 12-2 51 4~l Pappoc,i;:e Squaw, 2. _ ... __ - 30-J 51 01 
2:2;) 43 4d }louut HopU-----·········· 45 4;":i 24 

41411.5.09 7110 02.75' 74 18 07 :Mount Hopi:i .•............. ~54 J;) 26 
126 [13 50 llattapoi8et. ......... --···· 306 5217 

Spnr bland .... I 41 41 J5.2l 7112 .)3.U3 I 4() 17 a-! Mount Hope........ 22fi 1(; 46 
1251:~ 43 To\'\-"e~wt............ 30.3 12 5:.? 

Sedion II.-Connect1cut Ilhcr. 

'Yillimns ...•.. 41 ~l lG. 61 

Nickn.,ou -· 

Malicah ... 41 20 ~)~. t33 

Hrowu'1-- Hill ..••..•..•.•...••.••. 41 ()\) 08. 81 

Bcaco11 Bill .....•. _,_ ..........•.. 41 17 3~. Qi 

Lay'i-1 Hilt,~ ..••.....•.•.••••.•.•. 41 IG 55. 85 1 72 17 44. 49 i 97 32 01 Benconllill ..... ··----·--· 
:357 37 ~9 ! Brnwn'r1 Hill .•.. ···-····-· 

2i7 27 5g 
177 37 46 

Ferry !Jill, 2 .........••...... 41 18 ~5. 56 72 21 36. 47 ' 304 01 10 · Lny's Hlll. 2............... 124 03 45 
50 04 00 Beacon llill ..•.. ----······' 2'J{) 0'2 3~ 

E~~t::x, ~---··--·--···--··--······- 41 20 31.00' 72 23 2e.5B Z-23 Oi 33 Nickcn~on ----·--···--····· 43 10 lG 
218 27 50 }'erry Hill, 2 ............... ; 138 2ll 04 

Lord . . . . . • . . . . • . . • • . . • • • . . • . . . • • 
1 

11 2I ~8. 56 1 72 20 26. 88 67 12 4~1 EHl'!ex, 2 . _ ... - _ ........ - .. ! 24 7 10 49 

Book llill .... --·------ 4J 2'2 04. 21 72 24 2fi. t.17 

:i:f2 4U :.?'2 :MaJif'.a.h ··-----······-··---1 152 40 47 

fi5 11 lfi 
154 4G 2:J 

Honey Hill.·····---········--·-·- 41 23 47. [i;! 7~ 21 l:J.E5 2fi7 19 40: ~kkcrson ----·---··-------! 87 20 56 
Hil 45 57 

Doane ............. . 412'2H86 

: 3414501 i Malicah ........••..•.•.•.. : 

72 24 27.03 1 298 04 :-J9 ! Malicah .............••.•.. 118 07 43 
60 25 15 I 

Cedar ............. . ............. \ 11223R65 72 23 19. 54 

I 
Ely,~ ..••.••.. ··-·········------; 41 2149.H> / 72 2'2 06.67 

I 
Ely. 3 ........................... \ 41 21 :iO. 65 72 22 04. 21 

Seldon ........................... i 41 24 17. 93 : 72 23 42. 25 

! 
Cone ............................ - I 41 24 36. 46 

1 

W ahginnicut .................... -I 41 23 41. 29 

n 26 ~.31 

72 25 25.43 

................ : 4125 21.95 72 25 22.50 

Noye' ........................... I 41 18 57. 2t ' 72 20 rn. 63 
i 

240 23 07 i Honey Hill ...... . 

3 Ol 48 I EBJ-l€>X, 2 ...••••.•••.••••••• 1 

308 34 46 Malicah ................. ·1 
38 17 57 EMsex, 2 ••.••• --------·---

1 

132 37 04 Ce.dar •.• ---····-···-······I 
38 35 55 

353 HJ 53 

350 07 27 
16 37 34 

E!l'!CX, 2 ----·- ----·-·---·-i 
Perry Hill, 2 .............. 

1 

g~~~:-_-_-_·_·.-_-::::::: ~~~~::~I 

183 Ol 42 
128 37 OJ • 

2J8 17 03 
312 36 16 

218 34 59 
17:l 11 12 

170 07 42 
196 37 05 

281 '10 23 Honey Hill................ 101 33 53 
278 13 00 Seldon . . • • .. . . .. • . . • • . . . . . 98 14 52 

49 07 l7 · Cone .................... --1 
11517 WabgiDnieut ...••......•.. 

122 24 49 Essex, 2 ................ .. 
88 27 08 F~rry Hill~ 2 ........... - - . 

~9 06 31 
181 15 15 

302 22 40 
26i:I 26 13 

5459. ~ 
838:5. s 

1973. 0 
466\J. 9 

!1~:?3. ~1 
427t.i. () 

222'8. 7 
fr23i. 8 

8479. 3 
·3y32.o 

4581. 3 
HJ34. 5 

7~~1.fi 

3178. 5 

2670. 3 
6323. 0 

733.'>.1 
51fi2. (i 

3974. 2 
6270. 2 

3072. 0 
2300.f> 

3143.::; 
5439. 2 

:!077. 2 
3640. 0 

7548. 8 
~990. 4 

2719. 4 
2304.0 

2144. l 
31{).5. 9 

Yards. "lrJUes, 
9239. 7 5. 25 
27;!~. 4 1. 55 

5800.1 
5G18. 2 

4~~.o 
;>:''9;), ~ 

82!ll. 8 
3560. 9 

3. 30 
3.19 

2. 40 
3.18 

4. 6ll 
2. 02 

3930. 6 2. 23 
36:18. 7 2. OG 

0970. 7 
:rm2.3 

3. 39 
2.10 

2158. 6 1. 23 
5106. 8 2. 90 

63f>I'. 9 3. 62 
4i!76. 7 2. 66 

2502. B l. 42 
2447. 2 1. 39 

9414. 7 . 
15764. 6 

8. 24 
ll. 19 

5. :l5 
8. !J6 

7214. 0 4. 10 
43t!2. 6 2. 4V 

9272. 7 5. 27 
4:,.~tJ. 9 2. 44 

5009. 9 2. 85 
2lJ5. 5 J. 20 

1361-U.] 
3475. 9 

2920. l 
6914. 7 

8021. 5 
564:i. 6 

4346. 1 
6856. 9 

3351). 5 
251.':i. 9 

3437. 6 
5948. 2 

3365. 2 
3980. 6 

8255. 1 
4363. 7 

2973. 9 
251!1. 6 

2344. 7 
3396. 5 

5900. 7 
2133. 2 

4. 90 
1. 97 

1. 66 
3. 93 

4. 56 
3. 21 

2. 47 
3. 9Q 

1. 91 
1. 43 

1. 96 
3. 38 

1. 91 
2. 26 

4. 69 
2.48 

l. ti9 
1. 43 

1. 33 
1. 93 

3.35 
1. 21 
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L'NITED STATES OOAS'l' SURVEY.-GEOGRAPHICAL POSITIO:N"S. 

Section Il.-Connecticut Rirer. 

Kame of r;ta1ion. Latitmle. L-ollgitmle. AziumtL. 'l'ostatiou- J3a<'k az.i· 
ninth. I>hm.m~e. Dbnmel!. Di~­

t~u1<:-c. 

------------------- ______ , ____ ----------- ---·- ---- ·-----·-

Ge1s.ton ______ ----------- 41 26 55. 29 i 

llolt -- •.•. -- .. --- .••..•.. - .••. - --1 41 25 39. 02 ~ 

' I 

72 2G 11. 00 : 338 38 28 
6 :3J 3Z 

7:2 27 09. 41 292 34 54 
281 5ti 04 

nr{)Ok~ - - - -
(:ou1· ..••....•..•.•.•.. 

Ho1w~- Ilill ... . 
Brook8 ....... - . -- ..•.. - - -· 

Gravel Bluff .. -------· .......... __ ; 41 19 18.11 72 20 45. 28 1 310 1:1 53 Noye~ ............... . 
39 4~ 3~l Fl.:'rry Hill. 2. 

Bald Hill ............. . 41 ~7 40. 82 72 24 4G. 35 .:12.'5 3'2 !35 · Houf':· Ilill .... 
2:3 2:1 54 Cone .••.•................. 

Mount Pama.aims ..•.....•...... __ i 41 28 01. 34 72 ~4 20. 03 311 4(i OJ :r;;i('keri'IOll 

I 

Pilgrim ........................ . 

Ayer ..•..•...••...•.......••.. 

Pine Island .... -------. __ _ 

Hayden's PoinL ............... . 

Beckwith's Point ........... _ .. . 

Essex:, Congregationalist church ... '. 

Esr.mx, Baptist -church .......•..... ' 

Essex, Episco-pnl chm·cb spire._. 

"\\"illiums's Dock .•..•..••..•••.. ··! 

H11niburg Cove ....••...•.......•• f 

.loshua Hock ....••. __ 

nuekiugham - ..... - .. -

Selden's Neck .................... 
1 

I 

Brockway ............... _ ...... ·I 
Joe Pust.'e Light-house ·-·- ..•••... , 

Grassy Hill .................•.. __I 

Locust ........................... . 

East. Haddam, Episcopal church 
Rpire. 

E.a""t. Haddam, Congregationalist 
church spire. 

D~ep River, spire ..........•.. 

Chester, church steeple ...•. 

Qnarry ......•............•... 

I 

0 4~} :!:~ Book Hill 

41 19 28. G7 I 72 20 12. 86 : ()2 1 i 2fJ F"rr:--· Hill, 2 .............. . 
I 1-1!..I 2.i HJ Ely. 3 ....... . 

41 19 47. 27 72 W OG. 91 ! 
411953.59 7::! 21 17. 85 

41 20 2:1. 8~ 72 20 30. 41 

41 20 34. 89 72 22 J7. ~lU: 
I 

41 m 10. 19 72 21 02. 51 j 

41 21 01. G4 

41 21 15. 90 72 2:3 J:3. 05' 

41 2l 08. 76 7:2 23 11. 91 

41 21 35. 55 ; 72 2J 08. 0!1 

41 2:2 34. 34 : 72 22 00. 4!1 . 

41 22 49. 52 72 22 17. 29 

41 22 54. Q;J ! 72 23 2i. 40 

41 Q3 40. 73 : 72 24 34. 2-.:! 

I 

41 23 18. 05 1

, 72 24 44. 79 ! 
1 

41 23 43. 27 ! 
' 41 24 59. 921 

41 27 35. 42 ' 

41 28 47. O'J 

41 23 09. 81 

7\J 16 55.92 

72 27 13. 25 

72 26 28. 49 : 

72 25 44. 29 

52 :3:3 44 
lOG 01 11 

3JP 51 5;3 
~:Hi 4:2 lti 

FPrn· nm, 2. - . 
Ei-<oic;..;. 2 .•.•.• 

:l'"oyeR ..•..... --·· ·-······ 
Malieuh 

2\l 21~ 20 Fern· Hill. 2 
9:l 04 ~~1 Es~cX, ;: . _. _ 

Jf'fi 3:2 .'.JCT Ely. 2 .•.•..••• 
1~7 4~ 0;.! Ely, 3 .•..•.....••...•.. 

10 4.) 4.F i Ft·rry Hill, 2- ........... . 
70 2--l 54 Ei5~ex, 2------··-······· 

:..tr1'.! 41) i:-1 
Z.27 08 4~ 

Malle-ah. 
~i\'.kL'rliOll 

2.3;) 3() 39 Mnlieah ................. _. 
fr..?t< a-2 40 :Ki~kerson - ..... - . - . - - . - . - -

2:~0 34 44 [ Ely. 2 ....•.... - ......... . 
283 10 ·1t" , l\lalicah •...........•...•• ' 

21:1O;J3tl i HoiwyHill .............. . 
27317 00 Lord ................... . 

a1:3 00 11: l.nnl ...................... , 
9;) 06 Ot' ·Cedar ...........•...•...•. 

i . 
21 11 57 ! Ei,i;o:(•X, 2 ••••••.• - - - . - - • - - . 
71< 07 41 j Cedar ............... . 

2·H .'Jtl .':'H Hnupy llill ..... - ...•...... ; 
]7:2 ~4 Z.J 8t:lden .........•.......... 

355 5(1 30 Domw ........ - .. . 
~HI 4t~ 2~ '\' H.hginni<"nt ... __ 

251 3.1 J!"i ! Houn-Hil1 ___ _ 
7 & 5~ I E:iBl'i, :,.? . 

127 12 3n "· !111ginnicut ..•.....•.. _ •. 
Hi7 O!J 5~ Bro-0kti ..•..•.•. - _ ...•.... -' 

57 00 38 Eseex, 2 ................. . 
94 24 lG Nicker~on .. __ .. __ .. 

HiLi 4~1 47 Holt ...•.. --------·--· 
232 4-9 4l 13ruoki:s --· .. - .•. -- .. - -- .. a -

~HO 0-1 57 Honey Hill .•.......• ~----· ;ns 34 33 Hoh ______ ... __ ... ____ ..•. 

310 44 41 
:!:J5 17 :!::> 

Bahl Hill ................. . 
:Mount Parnassus . _ ......•. 

1:>7 21 O.:l i Cnnt.~ ..••.......•..•...••. 
307 41 5~' Domw .........•.......••. 

412402.32; 72 26 54. 69 263 49 57 i Selden .................... : 
; 273 Hi 12 i Honey Hill .....•.. ___ ..... ' 

41 24 24. 42 72 24 56.62 ! 2fi 4!..! 18, Wahginnicut .•.... ·-·-·--·' 
161 17 30 Brooks ............ ---··--· 

J :1)o< :3~l on 
11'.'13 3.) 12 

112 3.,:. 4!1 
101 5Y 15 

]:3(] ] 4 1:--i 
23~1 .i~ rn_; 

1-13 :3.l lf) 
20:; ~~ ·H 

lJfctrcs. 
:{1191. fj 

4311. 3 

8'.'44.4 
2J37. 4 

!l!LL 7 
137-r<. 7' 

?7::.':J. :i 
GEHJ • .J 

Yard.". 
3'.3t'O.!l 
47L4, 7 

!+7ti1.3 
2774.B 

.iUi/I'.-.. 
L!12 
~-fib 

1087.7 O.liQ 
1507. 7 0. ~{) 

9.'5·1l. 7 
G771i. 0 

5. 42 
3.'3:l 

1:17 ·I~ 22 1fl40::. 4 1137;J. 7 r G. 40 
lt!U 4Y :!9 llOli. 7 ' 1~04t'. :i ; 6. ~5 

242 11; :n 
3~~ :l.f U:J 

2:~:: 32 4:-l 
21"(; 01 51':! 

138 52 :1t' 
~~! -t:l ].) ' 

20:• 2':1 :1(} 
:.!7J U2 ;:.;, 

(i 3:~ 03 
7 48 11 

19(1 4:> QI') 
2:'JO 2J l'i 

10:2 4:! ::JO 
47 11 17 

10:-) 3fl: 5-1 
4~ 3.) 15 

5(1 ~t) ::.:. 
lO:J l:j 0-2 

3:-:1 0(i 5~ 
H:l 18 4G 

13:1 Ol 13 
2':";J l)~) lG 

~01 11 10 
25~ 07 ()() 

6~ ()() 22 
3~:..! :u l~l ' 

17;) 0-!; 44 I 

21~! 4fl ;'")4 ', 

713424, 
187 38 32 

307 12 1:..! 
34i 0;) :27 ' 

2.16 51; ]f) 

27.J 2'2 41 

:l4€i 4~ ::39 : 
7:2 j.() 44 

i;3u oe 55 '. 
178 34 3G , 

l~O 4;) 4!i i 
lW ie 4~ ' 

~n 20 31 1 
127 4~ 4:> i 

83 .J2 04 ; 
!l:J l9 57 J 

~OG 41 59 
1 

341 J7 1:1 

2l!lC. 2 
5Ufl:7. 4 

2fi~:L l 
4tlit:. ~ 

281),).!) 

:!4UO. J 

~4!11. 7 ! 1. 3t) 
;">5f)J. 4 ~1. ]ti 

~fW~.(i I 

5~n5. 3 

~?';:21. ()' 
-:Jfi:2:).] 

1.fi:J 
3.0:1 

31~:J.P I 3-11~.3 1.94 
414J.~l L 4.'.''D(i.O I 2 . .58 

2:~i)l)_ 1 
·:.:n~t>.8: 

4;)•)/ :1 
0ti1j4~ 5 ' 
4r:,oi:;). 5 
74:Jc .• s 

4~:~~- 6 I 

7:253. :2 ! 
]\Iii~. ~l : 
4t-:'.'l:.!. ":! 

4F.Jfl.fJ 
:r;5~. 7 

2~)74. ~\ 

18.!:t 9 

4.'5::-'~. fi 
H'l7. 7: 

0.51 :!. 7 ! 
:...>t;IJ.O I 

i 
::?:~~G. 4 \ 
)1:-:~). 6 i 

255;) 6 ! 
5:301 ~ 

llS.'.i. !2 
3H20. 8 I 

](lf8~.5' 
;33~1.5 ' 

l2:1Kfi 
230::!.H 

1rn~10.1 
3591. ~) 

3l~t<.1 
3~Hi.6 

~'8H.J. H 
:.!:.!tll. :J 

449.i. 2 
7li:.>!J. :-'. 

l4@Q. :t I 
1~7:J. 7 

' 

~~~~~: ~ i 

-4fr:22.n I 

;j~J4l. 7 

!'i:142. fl 
t!l:-J:!.J 

53:N.4 
7H31. ~l · 

'2141i. G I 

;J:3u6.·1 

:l:n4.:; 
4103.!l 

3:2::i3. 3 
'!}1)1(; . • ) ' 

:JOJ l. 3 : 
Jiii6. 0 

31"14'.:. 4 
~~3,). 3 . 

!:!56:>. !) i 
1:31.m_ ~' 

~794. 7 I 
3'7H7'. 2 

1rnoo. 7 
3li45. 4 

lJ:H. ;'i 
2.Jl~. 0 

11931.fJ 
~m:2r--.O 

34:.!0. r.: 
3tJO,J.IJ 

Jl.tili. b 
;.H';~(:; 

4!115. 8 J 

f:Gll. 8 j 

Hi:!:-<. 7; 
204!J. 0 

1.43 
1. 4(; 

3. 04 
4. (j~ 

l. 2"2 
3. (!;2 

3. 0-2 
2. :i.1 

J.P3 
1 1:1 

2. ]8 
l. G;l 

1. 4f. 
0. 7.1 

0. 74 
2.·i·1 

6. 7t) 
~.{)7 

0. 77 
l. ~:] 

1. fl-I 
;.:. U:i 

1. f(I 
1. 41 

~. 7!1 
4. 93 

Iladlyme, eupola .•• . . .••.. .•.. 41 25 51.29 72 24 00. 86 i 331 ~ OB 1'0;_•Mt•11...... . 171 ~l".' 20 ' ~ll2. 0 :iJM~. 5 1. 81 
f).t 'ZI O:I lkookr; _.. • . • ~4-1- ~~ O!I :!JOO. ·i 2-29G. ~~ . 1. 31 

Wa.hginnicut Hons€, flog ....•...•. 412340.70 7:?251B.6e, 1782::?19 Hrook!'J ................•... 3."Jb'°~.!W 31:24.!i :~4.Hi.t-' J.94 
24:~ .50 37 Selden _. _ . __ ... _ ... _..... G~ .'H 41 2:;W. H 27.);2. 3 ; 1. ~; 

Horton'• Point Light-houoe ..... 41 05 04. 20 72 26 25. 05 . 188 58 41 . Beaeon n;n .. . 
I 2392632 Browu'isllill ........ . 

~I 00 24 Z:l~i62. l 25M,~. 1 14. [)~ 
5~1 :J:.! 33 14t68. 7 16:..~JO. 0 ~. 24 



 

174 REPORT OF THE SUPERINTENDENT OF 

UNITED STATES COAST SURVEY.-GEOGRAPHICAL POSI'l'IONS. 

Sectwn lI.-lludso11 Ricer- l'onkcrs to Tarr,ljtown, and Hudson to Troy. 

~aru~ of t1latiou. Latitude. Loni;itudc. Azimuth. To station-

' 

Back azi- 1 
1 Di~-

mutb. 1 Distance.! Ditjtaucc. ;tttucL:. 

---------------1-·------ --~ ---- --~--~---' ----i----,--~ 

Kie<:kout-·--·········-··-····-··· 

Piermont, ongine-housc 

Piermont, pier ...•............ 

Smith, 2 

\'an 'Tu~tiel ....•• 

ln·ingtou, pier .................. . 

Mt'u1low l'nlut ........ . 

Dner ..... . 

N. Boa.1-l111u~c: ..........••.•...•.. ! 

41 o:; lE. 18 ; 

110-327.]8: 

73 50 2;.Ll4 

73 54 31. 93 : 

41 03 18. 2r. ' 73 51 33. 32 

·ll C2 23. 43 , 76 5:J 08. 30 

41 01 06. 09 : 73 52 26. 56 

41 01 03. 97 I 7'.J G3 49. 3il I 

40 59 50. 82 i 73 53 50. 46 ! 

7~'l 52 50. 25 ! 

41 00 mt G9 i 

2:17 50 55 :K:i1:ck<>m ... 

~:20 20 11 Kieckout 

:2:1!! rn 2.'i I KiPckont ------------·-· 
;J;Jfi lll 5G: Engi111:J-bomm ...••••• __ _ 

1~~ !~ ~? r ~mi~h, 2 ···-·· ..•••••..•.. 
GG D1 ::J~ ! .Bugmt··hourm ••.••.••••.•. 

191 41 36: Vnn TG.flscl -----···--··--· 
~1 58 34 Euginc-homm .. _ •. _ •....•. 

1~0 OR 04 Irvington, p~er _ 
13U au 10, EngilH~-llouMe ....•.••.... 

~g~ gg g6 I ~~7;)~~~~~1~1:;-.-:.-.-~::::·· 
180 38 ~fl 1 ~frndow Point ... _ ...... . 
Z.W 10 .J.!J llpper Dobhi:;'t:1 Ferry ... . 

114 41 1D TlUPl' ___ . 
1;)4 :12 5~1 l\fraJo,v Voint. ___ . _ .. 

I 
I 09 1B 02 1 lhwr ..... ____ ... _ ... 

8 03 11 i Hutitings .....•....... 

47 53 39 ' 

40 ~2 14 

79 22 ]7 ! 
liG 11 04 

302 38 58 
24G 56 l5 

11 41 16 
271 57 00 

10 08 16 
310 28 4t' 

338 49 3li 
43 5{i :Jt3 

0 38 30 
40 ll 44 

2~4 40 39 
3;~4 32 20 

24~) 47 18 
188 03 3fi 

.Metres. 1 Yard:;. 
1 
.Mileli. 

···j·········T···--
7sa2. 1 i 8508. 5 · 4. so 

G738. g ! 7369. 4 I 4. 19 

6212. 0 ! 
1135. 4 I 

: 
172~. 6 i 
40'..!4. 9 I 

I 
1726. 7 i 
3356. 0 

' 2422. 9 J 

3850.1 
I 

27;jl_ 2 J 

3403. 1 ! 
I 

2255. 7 : 
3Ul)S. 3 I 

I 
1548. 5 l 
3~14_:-i I 
HJE:i. !J i 
1:241.l i 

6i~l3, 0 l 3. 86 
452'2. 3 ::!. 57 

5167. 8 i 2. 94 
4401. G 2. 50 

1888. 2 1. 07 
3670. l 2. O'J 

264~. fi 
4210. 3 

3008. u 
3721. 5 

2466. 7 
:33;J~. 6 

1693. 4 
3[115. l 

1843. 2 
1:357. 2 

1. 51 
2.39 

1. 71 
2. rn 
]. 40 
1. 89 

o. 96 
2. 00 

1. 05 
0.77 

H.oekVl'"\'11 ....•........••...•.. ---: 40 59 34. 22 ; 73 53 5l.17 ':235 3G 07 : N. ll'.)at-bouso . _ .... 
27.:> 2:J ,s:3 Uu.~tmgi1 ••. 

5;, 36 52 
g5 ~4 3:l 

lD:lG. 9 I 2118. l I. 20 
1430. 1 . 1563. 9 o. 89 

ntntUH.•r'J'! }-.kr ........ - .. - .... . 40 5:3 l:t. 8:.! 73 53 Ofi. 47 

:Korth Qnarry .................... ! 40 5f\ 01.94 ! 73 54 17.:30 

Mechau ................... --·. 

:South (.lm\rry ...... ---------·-

li p11er Clm;ter ..•••...• _....... . j 

(i-leuwvmL .....•......•.......... ; 

lligb ('111iola, 8 ........... . 

Li1im1tlrnl, fiagsta.ff ...•.••.. 

lJpper Dobb1-1't:1 l~erry, Methodist 
chm•eh. 

lludsnu lli-ncr-Ru.dso11 to Troy. 

' 
4D 57 15. iO i 73 53 3i!. ;,!;: 

) 
40 57 56. 04 ! 73 54 J9. 06 

40 56 47. 34 73 i>4 46. ~4 

i 
40 56 50. 28 ! 73 53 4Q. 85 

41 0'-1 38.12 73 51 14. J5 

40 !\8 11<. 94 7:3 !'i2 46. 60 

40 57 23.10 73 5.1 07. 64 

41 oc 53. 7·1 73 52 04. 69 

Ca.tHkill ......••........•••••..••• ' 42 1121.78 

Mount ~foriuo .........•.......... [ 42 14 03. 05 

74 01 55.16 

73 48 43. U8 
I 

l•owclt ..•..................•...•. 42 23 18. 65 n 51 31.23 

l\lerwin ----·······--············· 42 21 21.68 l 73 41 O:l.42 

Yello\''Pir.te ..•..•.•••.•.......... ' 42 2'J 26. 88 73 40 oe. 34 

l!".7 24 ~7 
ltl~I <M 11:1 

Rockwell 
Hai<thign .... 

337 2:1 5~ 
9 04 lG 

~'7rn. o 
2-!0~. 7 

2:J;? :3:; Oti J1aumer's Pier 78 3-2 54 
;)() 53 31 

1039. 7 
3389. 9 2Lti ;J:J 5·1 Hu,,th1g11 ....... . 

143 :n 3C /Korth <.ltrnrry ......•...... i 
!Utl 51 5::J Haumer'HPier ·······-·····) 

318 37 43 
!!;·~:) 01 ,')!I 

1:17 06 28 
~43 24 31 

157 20 21 
107 37 31' 

:J;) 16 l1 
51 17 18 

146 ;)f_-1 ;};) 

7G OH 57 

121 19 02 
64 37 00 

97 21 24 
51 52 33 

74 44 26 

347 23 26 
32 55 47 

104 09 49 
37 58 47 

4 48 44 
54 ()() 33 

I 
Meehan 
lla.umn'R Pier .... __ . _____ .i 

South Quarry ......•..... J 
"'lechan ....••. ··--·.·.-.-.• ·--·-·.1 
South Qtrnrry ..... 
l\lechau ...... -·····-······' 

nner ______ -------------1 l\leatlow Point .. ___ ...... _. 
I 

Itockwcll ----· ·····•····· I 
North Quarry ........... . 

South Quarry ....•....... ·I 
Upper Closter-·-·-·······-, 

3'.."!33106' 
18 52 OLI 

1:18 38 H; 
7:~ 0:2 47 

17 06 4G 
()3 2-:J 41 

337 10 57 
17 37 45 

215 14 29 
231 15 J.6 

:12f"i ;); 5;3 
:Ki6 03 57 

301 18 15 
244 35 55 

li73. 2 
1S61. 4 

1637. 4 
177'1. 3 

2210. 3 
1904. l 

2196. 9 
82~. 0 

~ilU I 
I 

276R. 9 l 
2184. 4 : 

I 

195-t. 7 l 
2570. 8 i 

I 
Meadow Point ..•••••... ~ .. 277 20 15 i 2466.11

1 

Duer..................... 231 51 241 3142.1 

, I 
...................... ) ............ ) .......... ] 

Cutski!I ....••.•........•.. 254 35 54 ! 18815.41 

Mount Merino········----- 167 25 18) 17f:JJ4.4 l 
Cat~kill .....•... _ ..... ___ _ 212 48 47 i 26:13..1. 4 f 

Powell .....•.••...•....••. 2&102 46 
1 

14808.6 II 

MountMerino ..........•.. 2175:337/ 171:;8.7 

Merwin ......•.....••••.•• 184 48 ITT I 15022.5 
Powell.................... 233 52 52 I rn302, 7 , 

I 

8L£Lntou ..••••••••••.••••..••..••• 42 ~7 OC.18 73 52 06. 45 , :15 .• ~~ 32
3

°l ~-13 Yellow Pino ....•..•• ······I 
)\M M.envin -··················t 

74 40 lB ' 17012. 9 i 
124 38 50 I 18414. 9 ; 

r.rr11vt•f. ---·········· •••.•. ···-···' 42 30 12. 85 

Acaikn1) Hill .................. _. 42 14 3:;. 94 

73 45 20.06 2~~ ~~ [~' ~t~~~:~~~~~=:~:~==~~=~~:~i 
73 5:l Hi. 7.), 27.J 11 40 ,

1 
Traver ..•..••.....•••••.. / 

3465717 Stantou ........•••••.•••.. ; 

7:l 46 16. 43 13 18 [)5 Mount Merino . • . . . • . • • - . ·I 
20!.~ 46 l:.! Merwin ......•.....•.•.... 1 

101 17 5.1 . 
237 21 5::i 

7256. 9 
11016. 7 

9:J 11 o-i ' 10\JZ7. 2 
JG() 5B 1J5 7116. I 

2.53 17 16 i 3531. 8 
29 49 43 ·' 14425. 6 

~7'.J,.j 

ZG:JO. 8 
l. 69 
1.5(1 

1847. 8 1. 05 
3707. 1 2. lO 

1939. l 1. 10 
20:13. 5 1.16 

1812. 5 1. 03 
lfl4U. 3 1. 10 

2423. 7 I. 38 
2137. 0 1. 21 

2402. 4 1. 36 
898. 9 0. 51 

690Y. 6 3. 92 
5U76. 3 2. 88 

3027. 9 1. 72 
2388. ~ 1. 36 

2137. 6 1. 22 
2811. 4 1. 60 

2696. 9 1. 53 
3436.1 1. 95 

2057~. !) 11. 69 

19207. g 10. 92 
2l5W7. 4 16.3fi 

16194. 3 9. 20 
187&!. 2 10. GG 

16428. l 9. 34 
~1108. 9 ll. 99 

18604. 8 10. 57 
0013il. 0 11. 44 

793.5. 9 4. 51 
12047. 4 6. 85 

11949. 7 6. 79 
7782. 0 4. 42 

3862. 3 2. 20 
15775. 4 8. 9(j 



 

THE UNITED STATES COAST SURVEY. 17;) 

UNITED STA.TES COAST SURVEY.-GEOGRAl'HlCA.L I'OSITlONS. 

Section IT-Hudson Rfrer-Hllil.rnn to Tro;IJ. 

I I 

Name of 8tation. J Latitndl'. ) Lougitu<lt'- j_A_z_in_n_it_l.t_. 
Bad~ azl- : . . lY' 

1.1.lUtll. J V1~tauee. i 1Ji:-ta11Cl'. 1 t.<.n~;~. To station--

-----··--- ··--··--1-0--, -,,-i ·-'-----1--- l---
i 

7:i 49 39. 19 I 
c 1 1 ' 1 ltfctrcs. l'ard.<: . 

Gl :!:~. ;) 
4/:tJ. 4 

llalleubeck, South .......••....... 

1 

42 lli 17.21 

1 

30'.3 ;~:i 4;"i­
:H2 t)tl 5t{ 

Acud1.•n1v Ilill 
)fom!t !iieriuo 

. ! ]~:1 5rJ GI ~ j:)~1! 1 , 6 
1fi3 uo a:f I 4:~:!b. 4 

Van Boesen·---··--·····--· / 4218 lf!.7U 1 
7;3 :;:i 34. 5! I 
73 15 45. 10 

1

. 

7;3 47 28. 77 

31ll 18 ;3.') 
:m-i :!::! o:) 

-:\l()unt ::\Jr>rino 
..c\('wl<.~my Hill 

·-···----1 13!1 ;):2 H1 '. Hn!1:to } 1~t+~. !I 
U:l\Jt..i.3 

I 
1:!-± ::!-7 00 ; 1:.!Hii. !"' I 

Hotchkiss .......•.......•.. ·j 421732.45 6G :~5 (Vi 
7 ~J :3:3 

Hall<•nb<•t•k, ~m1th.·--····· 246 32 29: 5!"'.ki.':2 I 6~l8:2'. 3 
ti(l(l.J. 7 Aeademy Hill.. .: It7 ~::.; l:i ~4~'i. :'.'! 

'l'ryon .•......•............ _ .... -1 42 18 4~. 03 I 
Parade·-·--- •......•...•.....•.. 

1

1 

4

4'2' 1

14

5 ;_

4
;01':. 4

7~ 

1rf Prino 1'-oint _ ;)" c 

Wi•wcll. ----- ....... ----- .... _ --1 42 14 24. Of> 

Nichols ...•.••....•............... / 4~ 15 26. 72 

Dubcir's l818nd .•.........••..•.•.. \ 4215 41.67 i 

Railroad, 95. -•...•••............. I 4~ 16 50. 53 

i 
GroY-e Point ..... -------·-···-·-··\ 42 lfi 12.6fl 

Hallenbeck, North •....•.••....... 142 18 3G.5:; 

Railroa<l.1 94 ------------·-········i 42 15 2<J.49 

I i Ath~ns \Yharf.... •.••.. .•. . . . . . . 42 15 22. 96 

nrandf'au ...••...•.•.•..•...•.... 42 l4 48. 27 

l)orter ...... _ .•.....•. ___ .. ·-· .. . 42 16 2e. 41 

At.hons, Dutch Reformed church . -/ 42 15 46. 09 

Atliemt EpiBcopal church. . ..... 1

1 

Hudso11, Ep1i;1copal church .... . 

42 15 5~. 00 

4~! 14 58. 22 

I 
7:3 47 31. 23 I 

I 
73 48 :J3. 681 

73 49 l!i. 441 

7:3 48 47. 24 I 
I 

7:~ 47 59. 05 l 
! 

73 46 26. 99 i 
I 

7:3 47 23. 94 i 
I 

73 4~} 2.'}. 31 1 

I 
73 47 24. lf> I 

I 
73 48 19. 47 I 

i 
73 49 54. o~ I 

i 
73 47 li7. 68 l 

73 48 08. 28 

13 47 m. 96 

3.17 40 4ti-
3l:! 1:.2 :y; 

~0B .YO .n 
l:.?I) 44 :J,) 

150 [,~ ~2 

23G O:! 42 

67 3il 41 
4tl OJ 41 

344 51 :J4 
358 2() 5J 

313 :4 45 
2:3 51 ll) 

27 14 o:; 
15R JI -33 

25(1 0:3 2.::-. 
25 :.!2 H> 

3:-W 4-i 30 
~(;6 :!:.! 15 

5:2 J~ 21 
J2.l u:.t 31) 

l:J 50 4! 
17 2~l 2G 

3lll 5~1 ~1 
24:l 4;! GD 

343 4!1 13 
~1:i7 U!"1 I~ 

303 3:2 '"' 
290 5:! ()[) 

31B 40 04 
304 28 3.J. 

3lr2 48 12 
l:l~ ;)3 0;) 

AC'ademy Hill .....•.....•. ' 1117 41 :14 : 
Hotchki::::H ··-···-··-····-· 13~ J;l 4G \ 

A('rul•'ll\\" Hill __ 
llallentieck, ~outh ... _ .. _. 

HBll1·11lw~k, Sonth .. --····· 
Jlarallu ...•.............. 

{ioodPR .......•.........•. 
Hodger's hlan1l1 North .. 

l\lt>rino Point .. 
Mount 1frrino ••... _ ...... ! 
Acadf'my Hill ..•...•...... \ 
Merino Poiut ...•......... ·) 

Paradt> .•••••.•••.. 
Tryon ...... . 

I 
-! 

12~ 51 3~ 
30() 4:3 U~\ 

;3;~0 ;)>< ;~~ 

5() 0:3 ~4 1 

2n ;313 46 ~ 
;.:!~!;! 0:1 U3 I 

lfl.-1 51 1~ 
1't1 ;.!() 5:..? i 

I 
103 1;"'1- :'"'i{ 
:20:3 :"":iO 47 

~f)7 1:1 2:3 
:J;~ti 17 i5 

llailroad. 'f!;-i . ~ 7!J 04 02 , 
Do her'!'; lt.lnnd . . . . . . . . . ' ~05 :21 4f; · 

i Acade·rn:r Bill . . . . . . . . . . . . 
1
• 

Try@ ...... ----· ......... 

1 
l\leri1w Point ..... 
Dober's lsl::mtl. 

::\[<,unt :MPrino ..••. 
.Meriuo Poiut ... _. -! 

--1 
l\Iount Mc-rino J 
.A tberr,,,i \\-!rnrf ] 

Parade ...... ·- ... __ ..... \ 
Railroad. 94 - - - . ._

1

, 

Parado ............ --· .. . 
Railroad. 94 .•.••......... ·1 
Parnd<1 ••••••••••• 

Railroad. 9-'1 ..... . 

Academy Hill .... ···---1 
DolH:~r'o lt'larnl. .....•... _ .. 

14fl 4fl :1~ 
t-"1; ~J ~H 

i 
~32 1:1 3,1 i 
:~us O'J IJ';' 

]!)2 f)O Q4 t 

1\li'j' :!~l lfi : 

131 00 11 
t.i:J 4;j ;:i..J. I 

103 -!!< Cl[ 
i;:-.7 {).) 41 

123 3:~ 3:~ 1 

lJU 52 -l5 : 

1:3:8 40 ~!I 
l;.!"4 :2!) 04 

1:!:'2 4ti 43 
3l!l ,')~ 27 

Hudson, Roman Catholie chnrcll _ 4:1 15 03.10 73 47 19. 30 14U 2~l 01 Uober'i;; 1sland .... 
12.1 30 38 Hlllkubt"ck, 15-uuth. 

3'..!'t-i :!ti: :i4 
:~OJ 2H 0-i 

DllbOiK ••.•••••..•••...........••. 42 l6 06. 51 73 4.6 51. !JO 

Quarry Point. ...•................ 42 17 33. lR 73 47 07. 66 

Co-ventry ...•••.. ___ ...••......... 42 17 52. 62 73 45 59. 7J 

14.fi 39 Otl-
201 07 3G 

32fi 02 01 
270 40 35 

19 18 17 
41 48 00 

Grove l'(liut 
RaHroa.d, 95 

n~;~~~:~, 9-~ •;;;::. ;;;;;;;;J 
Railroad. 95 ........•..... 
Grovtl I>oint. .............. . 

::ittl 3t< 4(\ 
21 07 31 

]4fi 0"2 27 
~ 41 :io 

l9!J 17 57 
2'-?l 47 U:J 

Coonly ............................ 42 17 25.90 7;3 4715.0e 315 [):) 44- RnHroall. 95. ·-·---·---·-·· 13!"> 56 l!} 
~44 ~l:'l OE!' Coventry.................. 6-4 :.:!B 5!J 

Ada.mK ......•...••..•......••.... 42 18 13.40 73 46 36.80 315 i"HJ ,),) Uotd1ki~H .....•.•.•.•..... 13.5 57 31 
305 3() 03 CoYentry ......••. --- •..... ' H!.3 3G ~9 

Bttdd'~ Hill ...•..•••••.......••... 42 Z2 :39.00 73 47 :m.33 2e.8 lfl 10 Merwin.................. 108 22 '.17 
!Hi :m H P<'"rw·oll................... 276 30 08 

Coxsackie Hill ....••...•.•••.••... 42 20 55.33 73 47 28. 30 2G4 41 2l Merwin ...... -------·--· ~4 45 40 
128 31 51 Powell.................. 3(l>' lli> 07 

Stockport. •••..•••..•.••..••..... 42 lB 41.24 73 46 03.5" 35fi :39 16 Coventry .•.............•. 176 3~ 18 
3485fi42 Hotc:hkis.s ......•...••..•.. , 16~51154 

Alvord ••..••••..••..•••••...•.... 42 19 17. 52 73 45 53. 79 

Lamphear .....•. ---·-······-···· 42 18 58.54 73 4G 4e. 56 

R<lild .••••••••.••••.•••••..•••••. 42 19 52.43 73 46 51. 21 

240 (}() 51 
63 16 45 

:\ferwin .......•.. 
Tryon .......... . 

3.!)0 53 H Adam8 ·-······-·· 
2V7 21 51 Stockport 

333 3·1 22 St-0ckport 
357 5·1 24 Lam11l1ear -

6<l 01 Ofi 
24:1 13 41 

-! J7{) :-,:1 21 
J 11 ;t-2 21 I 

;;~ ~~ ;;-i, i 
i 

•.•... 1 

------1 

'i'i'?n. s · 
31!!4, r-: 

:?'201. F 
3.J.11.-1 

:w:1.::i. 4 
l'i;.!:-1,·l 

2lll";. f' I 
~lHJ::!. ~1 

I 
ll!lO. 4 I 
~5tt:!. D 

3~W.fl i 
U)1;:t u , 

' 3117. :i I 
3'id1. fl 

i~~::- ~ : 
''·' i 

e;-;:1~. ri i 
~(ii~- 1 

~01:-1. p 
!liG. i 

:2:)~9. 1 
l0t<3. :~ 

~1£:7.1 
:.!-U7. 4 

~l i-t. ~j 

1~~7:t I 

H!C..G 
}43/,{I 

l'.!~.). 6 
1~:.w. 1 

1~6!J. 1 
1!1it4. E 

164~1. :i 
a!.-137. 7 

1644. rt 
14::>6. ti 

];,~5. (i 

lt(23.;? 

20'2!1, J 
2B~H. 9 

f<4!17 ~l 
:i4:J3. 7 

:2.J<l7 ~I : 
37:30. u i 

:n-:1.0 
lt"r'll.fl 

:!:!(l1i. t"i 
:.?l~U. :J 

i:1nt. 7 
;;fr;~-!. l 

3;1:11.;;;: 
:.!:-::IG. 7 

3409. 0 
4ll·1t". :i 

14!1'"2. 2 
20;;:1 4 

ll'.l~)fi. G 
:.2-!l:H. :~ 

2~04. 4 
lOti.t(. 1 

27t3.l. ~ 
ll~-1. I 

~3-:'~. 4 ! 
:.?1:1:-.. a · 
L-H!l. l 
J.)'71.,1 

1-4 ();)_ ~l 

1341. 5 

1387. g 
2l8l. 4 

L:J7 
~-1~ 

J.:!:J 
lJ.til 

1.!">7 
ii.ti? 

o. ~o 
0. 76 

0. 7\1 
1.24 

J~O:l. 7 !. 02 
4:300. 1 ~. ~;:; 

179~. 7 
i;rn:J. !J 

17:1:1. 9 
205:1. 4 

2219. 0 
3u;5, e 

1.11"J 
0. ~l l 

o. ~!:J 
L 17 

1. ~(i 
J.Hl 

l;l!fl..0 Hifi<l.O O.~l-1: 
1913. o 2cm~. o : i. i~· 

1757. (J Hl~:?. l L O~t 
llOU. 9 l~O:~. !I ti. (;~l 

954::!. 3 104:1.). ! .$, !•:l 
53:1~.-! [).'-l:J7. ~i :1. :i2 

P:--145. ~ ' £lf.7:2. P !i. 50 
71(}"2. 3 71nti. 9 4. 42 

1.w::?. o rn4:1. I o. !)4 
~16"2. 5 ~2:1G-I. F 1. :M. 

7671. :"J 
::!4:H. ~ 

l4lll. 4 
Jl(i() .. 'j 

24!12. 4 
166~. 7 

838'.l. l 
~fii5:!.fl 

J!'>4:!.:l 
12ti9. 0 

2ffil. 9 
1Bll'. ~ 

4. 77 
I. 51 

u. tl!I 
0. 72 

J. 52 
1. 04 



 

176 REPORT OF THE SUPERINTENDENT OF 

UNITED STATES COAST SURVEY.-GEOGRAPHIOAL POSITIONS. 

Section Il.-Hudwn River-Iludson to Troy. 

Na.me of 8tation. 

1
1

~titude. -1-~ougitud'"_ : Azanuth.1 'l'o station- II 

0 I ,, I 0 i // - ;~- -0-,~-:11 

Reed,cupolo. ............•........ 4:2rn-10.ao[' 734634.33) 30D:Jr<:H H.ailroad,90 ............ . 
I 33~ c~• .-, l 

1 

Adums . . • . .. . ............ I 
Alger--·-----------······--······ ·1219 4-i.~l(j 73 4[.i 41.J(i) 102 27JO

1 
Coxsa~k10Hill ...•....... I Ub 31 :n Uee<l .................... . 

Railroad, 9fi _ .. _ 42 1!1 1-1.5~' ni 46 11.;)6: ;M~ J!) Ii" I Hotchkiss·---------------.! 

H-2 07 27 [ l-teed ····--· ···-···--·····1' 
Rronk........................... 42 20 :J!J.31 73 47 2·1.40 1:3:2 -17 5.f \Powell····----·-···-····--

Stockport Hill................... 4~ I" >.:1.7(; 73 4:; H.8~ :!:~ ~~:~I ::::,isn.~:~-----·.:::::·::::::I 
104 rn ;°'1\J 'l'ryou .... - . - --- .. - ·- ..... "\ 

Rider..................... 4~ 2151.e:: 73 4G 34.G:.? 1)3 a42;11 l~mHll-.-·--=·--···- .. ·····1 
3._1 11 W Uoxaackw Ilill. .....•..... -

'VarnH -··---·-···· 4:! 2'2 5!1.0;{ i3 4ti 3f<.12 3.)7 4t1 ;')!) Ritltor ....... --------···-·· 

}~()nllmm .•.... ----··-------

PrnctiN; 

'Vorllcn ..•...... --- ... ---- ...... . 

:Kt•wtou Hook-··-··········-·····! 

Cunulboat ....... --- ... ---- - . --- .. I 
Jluker'• Pi(•r - - ... ·I 

~::l::11Aanding ···_::.·_·:::.:::j 
I 

Hudd. ....... ) 

Hocky l'oint ...•... 

42 18 1\), 96 : 7'.3 46 41. 92 

42 19 4(:. 37 73 4G 07. Q;, 

42 20 3S. 3f< 7~l 4fi :34. 07 

4:.! lft 5Ft 40 r 73 4G M. 2f 

42 21 :J4. 23 ! 7'.l 4i 3U. 13 

I 
4::? 21. 11. 6!~ ' 7:) 47 00. 1:1 

42 20 l.J. 48 73 40 iJU. 33 

4~ 20 40. 63 7:~ 47 11. 00 

42 21 53. 04 73 47 :33. 33 

42 21 .58. 07 7:1 46 4D. 48 

73 47 24. 04 

42 2~ ;t!. 70 n 47 37.30 

Em ';,7 ,):J Budd'~ llm ................ \ 

233 13 35 
31 l tl:i ;;:~ 

5 58 31 
100 01"! 17 

Stoekport ...........••.... 
CnvPut.ry 

Hailroad, 96 .........•.... 
l~oecl ....•......... --·- ... 

1'~ugenic ................ --3~~ 51 ,17 
17!J ·11 :3,1 Ridor -···-·····--········-i 

I 
lFO 03 20 
:.!4) ,'",() 4<-' 

RN~rl ------. ----------. ---1 

;1l~S 04 2!! 
:1-H3 l!J ~1:1 

3~E Oll 04 
1::?9 ;lJ ;J5 

~:::::-::::::::::::::::::I 
Cox.iackifl Hill.._·---_ ... --\ 

1',ordhnm. _ --- .......•.... -
Worden ..........•••...•. 

aoa 42 OJ Eui..l'fmio ....••.••.•••...•. 
2H.J 17 34

1

• Fordham ....•••••.•••...•. 

Hlll :n 4~1 NPwton Hook-·------·--·· 
20~3 27 21 ltider .....••...••..••..... 

~l4:i 21 4;) Baker\> Pin· ....•....•..... 
:1;Jfi l~ OJ Cox,.ack.it:> Hill.·-------···· 

70 40 28 Upp«rLa.nding ......•...•. 
1~8 22 ,l~J Hud1l's HilL ....•..•....... 

28:j 4~ 17 
334 07 20 

230 22 34 
lH"-.! 24 OH 

''ran1er ... _ .........•..... 
Rider ...............•....• 

V\tn.rner. ----······-------
Budrl. ......... - ........ .. 

Hack azi­
muth. 

12\l 39 03 
17~ 3U 01 

312 26 00 
278 3'.l 4G 

169 15 36 
:12;_! 07 00 I 

am 4:-i os 
79 32 13 

2;,e 1e 34 
281 18 17 

291 31 05 
2U5 10 '27 

171 47 Ol 
2ll\J f.i7 J2 

fi..111 01 
131 UG 21 

18~) 5? 28 
2PO 07 17 

1;>8 52 05 
35~1 41 34 

0 03 20 
f>-5 51 ~7 

2e 05 10 
16B 20 00 

14R 00 23 
3mJ 24 30 

120 42 ;1(j 
an 11 fJl 

16 35 ;,;i 
2.1 27' 4C 

lfi5 22 00 
17fi 18 04 

250 39 59 
328 2'2 10 

103 48 48 
154 07 53 

50 2:l 14 
12 24 18 

Poplar Point. ................ ··--. 42 22 45. GO 7a 46 51.7;, 55 .5211 RockyPoint ....•...••...•. 235 51-10 
357 55 3ti llogpcm ............••..... 177 55 ~I". 

Slanglfook ...................•.•. 42 20 ZJ.33 73 43 08.71 

Gi1l+.,tt. .. 42 23 21. 17 7:1 44 12. 2(1 

Mitlllle Bronk 42 24 Q;l. 70 73 47 15. 35 

Bronk. North .....•........•.... , 4Q Q;) 39. 56 73 47 04.58 

Ilailcy............................ 42 23 47. 78 73 46 29.19 

Coxsacki1_• Light. - - . ----. - · - --- -- 4~ ~l 44. 5~1 /.J 47 2.1. :J(i 

Cox!mckit•, EpiRC'opal church ..... . 45? 21 09. l:J 7:3 4-7 5:t 67 

Co.x11nckie, H.oman Catholic church. 42 20 C\6. 00 73 47 26. 06 

CO"Y(' Point .••.••••••....••. -- • . . . 4~ 24 05. 26 73 47 18.13 

Old Sfrn.m1ioat Wharl' .. ·-·~· ... 42 23 54. H'2 73 46 35. 98 

l\iver lllnft ....................... 42 25 32.66 73 45 59. 46 

40:JJ 18 Reed ...................... 220301'> 
69 45 55 Can.al Enat .......••.•....• 249 45 21 

105 49 !\4 
37 16 56 

247 45 19 
;142 20 1:1 

6 10 01 
353 0-2 08 

Stanton ........•... -- ..... 
Warner .•..•.....••••..... 

Gillett.---·--···--···-··· .. 
)\Tarner-----····--·····---

Middle Bronk ... --··· ..•••. 
Warner ..•... --·--- .•.•.•. 

28.~ 44 :!4 
217 15 18 

U1 47 2:J 
Hi2 20 38 

186 09 54 
ITJ O'.l 26 

46 49 58 Iludd'• Hill................ 226 49 11 
137 56 ~:3 Midtlle Bronk............... 31" 55 52 

~-F..l.5 35 on Jtidn ----·-----------···-· 
212 25 4:3 Dalley .....•...••...•..•.. 

33l ~4 50 llronk .................. --. 
233 !i6 49 Rid•r ..•.... ---·--········ 

214 20 ;J() Rider .................... . 
2'28 3110 Nt)wtonHook ............. . 

2 44 47 Coxsackie Light. ....... - •. 
29:; 43 23 Bailey .................... . 

168 33 11 Bronk 1 North ...••.. 
136 31 36 Jlllddle Bronk ............. . 

15 28 48 Old Steamboat Wharf ..••.• 
98 Oll 56 llronk, North .••••••••.•••. 

145Ji:r.l1· 
32 26 20 

151 25 10 . 
53 57 42 

34 21 31 
48 31 Q6 

182 44 43 
115 43 56 

348 32 52 

316 31 10 I 
195 28 23 
278 08 12 

Mrtrrs. 
J27L. ~ 
27:.lJ. 0 

:3217. !) 

154.:J. 5 

3-.:!0'7. 1 
1478. 8 

769:J. 3 
E867. 4 

13:l0. 5 
~:.l7.·1 

7294. 7 
~13;.?. a 
2074. 9 
14lJ!J. :i 

1097. J 
12~2. 9 

lJ(JJ. 9 
10-27. 2 

1714. 4 
2"26G.] 

]fifi5.fl 
1442. 6 

2065.] 
1225. 5 

l;:!ll. 9 
1095. r. 
1492.6 

913. 4 

710.2 I 
i.>ODL. 8 

20':22.2 
171"!4. 2 

1019.8 
2175. 0 

1081. 8 
~591.0 

1757. 5 
14ll. 9 

1258. 9 
14:J9.6 

1497. 7 
1234. 8 

11262. 8 
5510.5 

452:!.5 
2806. 2 

2292. 3 
4989. 7 

2199. 8 
1575. 6 

1B73. 1 
2.109. R 

l'.)99. 9 
22:17. 3 

2086.1 
730.6 

2491. 7 
1242. 4 

3294-1 
1308. 4 

3U!9. 2 
1503.6 

Ynrrls. 
13W.!' 
2U77. 8 

3!i!8. G 
1U87. ~! 

:~l07. 2 
1(;17. 2 

8113. 2 
9ti!J7. 1 

1454. o I 
27G3. 9 

W77.2 
23:31. 8 

221'Hl 
1531. 3 

1199. 8 
1403. u 

1084. 7 
11;;?3. 3 

1874. 8 
2478. 2 

1R21. 7 
1577. 5 

3242. 6 
134.IJ. ~ 

13--2:-i. 3 
1rno. o 

1632. 2 
998. 8 

776.6 
2287. G 

!2211. 4 
IY5L ~ 

1115. 2 
2378. 5 

1183. 1 
2833. 4 

1922. 0 
1.544. 0 

J\lilcs. 
0. jg 
l. 6!1 

2. 00 
o. 96 

l.99 
0. 92 

4. 78 
;), 51 

o. 83 
l. 57 

4. G3 
1.:32 

1.29 
o. 87 

0. 68 
tl. bO 

0. 62 
0.64 

1.07 
1. 41 

1. 04 
o. 90 

1. 84 
u. 76 

0. 75 
o. 68 

0. 93 
0.57 

0.44 
1. 30 

l.26 
l. ll 

O.fi3 
1. 35 

0.67 
1. Gl 

].09 
0.88 

1376. 7 0. 78 
1574. 3 0. 89 

1637. 8 o. 9:J 
1350. 3 0. 77 

12316. 6 
6026.1 

4B46. 7 
3068. 8 

2506. 8 
5456. 6 

7.00 
3.42 

2. ~l 
1. 74 

1.42 
3.10 

11405. 6 1.37 
1723. 0 0. !l8 

2157. 7 
2;)25.!I 

1530. ~ 
2446. 7 

2'28l. :J 
W!l.O 

2724. 9 
1358. 6 

3602. 3 
1430.8 

34\!2.0 
164t.2 

1. 23 
1.43 

0.87 
1.39 

1.29 
0.45 

J.55 
0.77 

2.05 
0.81 

1.94 
0.94 



 

THE UKITJ::.D STATES COAST ST:RYEY. li7 

UNITED ST ... \TBS COAST SCH\'E'l.-GEOGlL\l'JIIUAL PUSITIO~S. 

KHrnf' of i;tation. 

Covert-------·----·------- .. 

ltailroad l~ridge ·----· -·---··---

Shnfclt .•... ___ ....... ____ . ·---. 

:Nodine ......... . 

Ten Eyek, 2 ...•................ 

\"~tu Nes~ .....................•... 

CoPymau ....•.••......•.. _ 

Scdion II.-Hurl.rnn ll1rcr-fl1uhon to Tmy. 

Latitude. 1,ongitm11·. 

0 

4:2 :J() l!I. i>'.l ' i:l .J::; 38. P-1 

Azimuth. To :-:w.tirn1-

;2:~ 5q +1; lhcl(l'~ Hill .•....... 
D 47 :.!';" 11-ai!c·y .....•...... 

H.""1 ...ffi i:: Hrrnik ~ .. rth ....... . 
1l"' :)4 ~~ Old Stv:imUnut \Yh~irf .. . 

,,.:!() !_2q ;~(I 

;),'• 1:.! j(t 
:.:.1:-.111011 . - •• - - •. -- . 
]'1l\Yt•Jl .•. 

4:.! ~7 ~!1. 9!1 7:3 47 ::::o. ut: ~ni 4fi 3:.' TrnY~·r 
~:.:" (J~ -!~· ~tau mu .. 

1~4 :n ;:; 'l'nn·er 
47 .-1...J- ~..j 

1 
J:\11tlilll" 

;-q ·1:! .'."i:: Rr:mton 
~-!:! 11 ;,!(l y,.llPw Pi1w 

71'1 47 21. ~3j. :nq :10 2-4 .Xodi1w 
::.!Hi t1/ 1:! TraVt""'?". 

n~ic·k a:zi-
11mth. lJi:'C:lllCi. l)J,.,tmwt• })1,.:-

.JJ, In.'-'. Yn1·d.'-'. .lfilr·f!. 
~O:J.)-":!:-1 fiil!.i 711!.).-l 1.~\ 
Hi;J 4.!f :1:) ":!t<;!(I. I J:.'/ J. t-= ;J. t}l 

:~:!.) ..i.-~ :-i-- i!H'"'tl. :i 2'"..!~ L ~~ 1 :...".I 
l!lt- 3-t J:l J:)~~·Lr-- J7J1.0 U.:~·~ 

~HI 21 !'"il 
~:;~ IJ-1 33 

-.?~ 4~ 1:~ 
2ti:.: i), :lt; 

4 :11 1:1 
2""~7 ;"13 O'l 

'.!G:l ::i,,.: Oil ' 
ii:.:! u :t.! 

] i~I :1() 2-:1. 
31; l11-! :-w 

lC 13~1;. ~i 

1-t< i.iu. ~1 

:;;:1~3. =~ 
(/;")1:".:;, 4 

:27:~1. fl 
:u:~:!. i 

l';"!l":'l.':! 
l! 't<-St-. :~ 

10. ~! 
l l. ;2; 

fr!ii~l. :--= :l. :11) 
7;2UL (; -t. tn 

:!:+f17. -t 
:Vi .):). ':! ; 

1. 70 
~- l ~~ 

4 I l!t\ll:i. ~ 
r-uJ1L1'" 

J·.?:~D. (') 
4•.i~_·j .. -, 

J'.H..J. ~ 0. 77 
.~,; :~~. t I ::!. \);! 

Ln:-:hcr ··--····--·········-·····- 4:2 31 ~4.::.!U i:J 1(J t;J .. -)-1 !11~ ~~ C ! Trnvvr. ] :l~ :!!l 4.) 
]tilt;.?",!..)!! 

~~q:i. ~ 

7~-;:3, ~ 
:J:.1 1!!. :~ 1. P3 

(i :,:i;.1 ;::;) )\ndJllt•. 7!1:d .• -) -1. :r.~ 

Eaton .• _ 4:1 :i.-) rn:. f"1 I 7:J ~;:. 1ti. Ofi ].):~ :11 :-11 X <'dint•. __ _ :-i:3:1 ,"10 :ti 4q;,!]. Ii ;J'.h.l~_ "2 '.l. ()fl 
11~· i':) :H 1-1.r••tik ~orth :.:'!•!) ~"! -:1] ~()li\l. (l , :.,!-;!.):.!. 7 : 1. :.:~ 

Mull....................... 42 ~JO OL.Jit l:l .,HJ 4<'.40 !' {1':! :Ji< )\o{]in,• 1t-~1 o:: 11; -n:t-,.~ ;i:ir-'. :1 ~.!H. 
:!lid 11 :11 Tr:1n~1· t-(1 1-.! ;,: '...)(i-!G. 4 :._1·:t_C. !i L 27 

Ha1lenbvck ......•.....•.•..•.•.. 
1 4~ ~l.) :).f.~1) 7:) :w 41".B:-) '] Oi J.;. Yt·lhfwl}i1w ........•.. J .... ::; !J7 41 l l~l1iL :~ ' 1'.jnt-<:l. 1 "':'. ·H 

O:! 4~ :!O Ull1dµ-ett .•.....•.•...••.. ;!-I;: ~):l J-! :.2U7Ji. J :.!"..'.ti:t:..!. (i ]:.!. t'!:I 

Thorp...................... 4:.! ;J:J Jt'.·H: 7·a ·l3 4C;iJ :3:2.""i fll :-11 Y1llr1w Pllw ....... . ].f.) 1(1 Jr- F-'711.). ti ! !l:i~O. ",!. :). -11 

Ferris •••.••.•.•.. ···---·-·· 

Ryer:<l''rph ..•...•.•..• ·---

Iudu:-triul Sl.'1100! .•..... --- ..••.. 

7tl -u:-; Jll Hl•.tlgdi ...... ·----· 

1 4:2 40 :H. !l;, 73 4-J ;>:\. 5~ :3~1 14 ~~.-) : Hallc11b,·ck ..... . 
:l:! Hi~ BJuagett ...... ___ _ 

4:2 :r; 34.t:'.1 7:J 4:2 .)J.4~ :ltHi 4U :~1 Uallt'nlwck .•.•.... 

73 4G Hi. fr! 

4ct ~1li lt- Hh)d,;ctt ..•...•. 

:li>I ](Io;, 
:·1tl1 r,o 11 

Hallt-11lwd-... .•.•..•... 
Uyt·,,,.J~iq1h .... 

:.!-I!• ::it' -~)-l J;J;>-"J.'"". -l l.)l H. "..! t. lil) 

Hl lr' OJ 
:21:2 10 -!l 

I I Wt:) . .._. J~1 '.l:l. !' r,_ P:' 
:!J:)U~1.1; ~:1::.·.>-2_:2 J:t:iii 

l:!tl 1:! ·tl t1]--it'. 7 .~117.1. 0 :~. ~~ 
".!:2t:l ;.!:I j.) l ~11).)I). ,") 2k"l~I. tJ 11. t--1 

I ~4 14 -:21"" 
l:.!l ;):! :30 

1(1{;.:.i:t :i 
:J.~)()4. l 

J lfi~-:!. fl 
til)Hl. l 

Uloomin,gdalc.................... 4:2 10 :.?::',.~l--1 73 3fl :::'7.07 4D :lti 01 H~·1·,.:durpll .•....•.. 220 ti:3 .n 
l~:~ ~l Uti 

';'Jl)(i.:J' ":771.:1 4.4~ 

Cmui.t SurvC1y Station .......... _ 

Rorabal'k ................... . 

Albauy, C'atlledral ... __ .. __ _ 

lUeridian .• __ ..•• _ .• __ ..•.... ___ . 

Troy Univ€-reity .... ___ ..•..... __ 

Yau Aernam .................... . 

Len1;ing ....... -··---------·--·· 

Lansiugburgh Splre. ___ . ___ ..... _ 

Sherman .•.....•..••.•....•..•.. 

ReL.,d. ·········-·-···-------·-··· 

Ten Eyek, L-----·--·-·---··-·· 

Stuyvesant Light ..••............ 

Railroad - ••••....... __ .•. _. 

Wood Wharf .. --··--··----.---·. 

Sutherland .. __ --- ----- .• __ . _ ·-- _ 

23 cs 

73 44 41. (iU 

42 38 ·19. :)4 13 43 Hi. l'.3 

42 34 13. 80 73 44 41.lel 

42 l:J 44. 4:J 73 ,10 ·10. fJ() 

:~ !!1 21 Hallt'ubn•k ...........•.. 

~17 2!1 Oil Hallenbec•k ...•.•.••..... 
:3:2:; (;:2 3;, : J{y1 :-d•Jrph .. _ .. _ 

lP1i 01 :l:l 
1 

(_'p.a..:.t '-:m·yey Htation. 
:MIJ :.!ti :l.-1: Hall~ulwek. 

:1f; l'i ;)~ 

l~i"'l .'51:1 ().) 
Bl11<1f!:i·tt 
l·'t."rr1s ...... _ ........ _ .•.. _ 

];1.7 ;1'2 lf. 
14~1 o::: ·:W 

0 \)] :l l 
2~l :2~J .,t;) 

~lfi i~ :.!n 
~ 0.:-:i :'.!U 

61 ~l :te n1odgHr .. - - - - - - ~ ... I 241 J .. , 4~~ 
17!} ~!J 4;) , (.'oa.-t ~un'cy :';tation :1:,H 5!1 ·1!'} 

:..1:1!1 };--) :1':2 Troy LniYPl'!<iiy 
;2~Hi 4 l 30 lHuOming(lalt." . ~ 

.)!I 17 5:1 
i10 44 11 

42 44 11.12 7:l 42 39.17 28i {lO 12: Troy rntVPfl!>ity. ;......... 1117 OJ :I~ 
3~7 ~i :..!5 I n10 .. mh1gdull' 14' ~J J;) 

42 4fi 27.38 73 40 14.63 () 4fi 36 i Trny lTniver1><ity.. •.•...... 1~11 41; If-' 
3B' 01 40 L-uui-iug. ...•...•... ;.!lti UIJ (I:! 

42 !!6 26.45 73 46 57.40 298 0:3 ;)(i L (~i\l•>tt. .........•.•..••.... lit: O:l·41 
1G4 38 i::i' l\udiue.. ••••...••...•..... :34·1 a7 57 

42 !J7 10.~)',.! 7:l 4:i 47.04 4\) 32 l:l: ~11('t"lllllll................ ~~!) 31 2ti 

4~ ~8 48. 10 73 45 3:1. C.3 

4~ 24 40. 03 73 4G ~- 13 

105 ~o M :Xodin~-- -······----····· :.!t-.J F+ ;)! 

5 50 fM TI('t'd .. ________ _ 
4;. :30 ;J.;.? :N"odine ...•.•.. ··--- ..•.. 

J ."I.I 411 ;i."1 
2"2J ;.!~) :20 

1.F l:~ ~:.? ' 
24!l :3!) 4~ 

42 ~!fl 11.00 73 46 01.45 )l)\-) 21 13 8h<1rmnn --------·~----·· 2tl~l zn 3.J 
337 52 06 ltn1 er Bluff ...... ~----·····: 177 :J::! a; 

42 ~5 29. R2 7:1 46 46. PB =~40 aa (10' Shl)'VPl:iilUtLight ••.•••..•. ]fl(} ::S:l lt'l 
i.l<J7 U~ 21 Eatuu ••.... ---·-····-···- 117 U4 02 

42 24 46. 93 73 47 00.57 ]~~ 17 52 ! ""~111d.\\"l1arf.............. ]:J 18 or 
~83 5t! 58: Stuyve.irn11tLight. .......•. 103 5~ 23 

t-.:1-:-::1. ~ !1:2/'.J. ~ ;,_:.!I 

ff~(;!. ;i : 
.J~r;:J. t;: 

Jfl\}111. i 
1:!;)7ti. ;2 ~ 

! 

1 ~~~;~: ~ ~ 
I 

l:J40f'. 3 I 
10:~ • .:>. {; i 

(i-2()l, i 
~::..100 . .:-1 

:11!1;i. :t 
717::!. 4 

Jll/~4. (I 
;,;,;ir--.f; 

;:!1 t:7:::. 1 
1-lr'--H)_.J 

~0'.!1.5. :! 
~:Hl~IV ,"1 

14rifi.2. P 
Jl;}-11).cl 

L.8H 
r".44 

11.;'il 
:.!.U5 

fi~-1i. f. :~. P!J 
!"!~();. r-: ! ;). 111 

till09. ;) :~. 41 
7tH3 . .'J 4 . ..JJi 

2~-q :{. 4 :i1ml. n 1. 7.1 
i:"l'.W.5 l"l:O:~}l.:J ;l.U;I 

r)Ofi2. fol. :J."i:Hi. (; :J. 1.l 
53~Jti. :~ ;it"':~.). I 1 ;j_ :):_> 

4'.27H. ~ 467!l. t"i :.!. fi•i 
;JU:tt l 2:.:0:!:l. :3 l.:Jii 

~ll'.l 7 ;:2:11 I. -J J. :Ji 
~:.!:..!.'i. :i i ::1:n 7 J. :~r; 

:J014. fl :: :?~~lt;, (I 1. fl7 
:HJ7, ~· :-'7;:i'.' .. l : ~- 14 

32..11. 0 I 

l:!i~ .. ) 

J:l.).'J. 2 
l~lL ~l 

102~1. 4 
l.SG1. 2 

I:l59. ~ 
8~1. 6 

:l:1:::1. :3 
l:~~ 1 l. .·) 

~-OJ 
u. 79 

14~:1. n 0. X4 
13:.H. 6 0. 75 

11e1. ~ 1. 01 
1707.a o.~7 

1487. 0 0.1"4 
!!64. l 0. 55 
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l'.~ITED STATES COAST SVRVEY.-GEOGRAPlIICAL J>OSITIONS. 

St'clion 11.-lludson Rfrcr-II11dson to Troy. 

Name of titation. l,utitwlP. I Longitudl·. 1 Azimuth. To J';tatiou- Ba<'k nzi- I>h.taucl'. ! Di~tanl'C. i Dil"-
111uth. , 1:ance.. 

Muitzt.::1:; Kill Church. - --- ... --- ... I 42 28 ;J:J. 74 73 43 :3:..!. ;;3 7ti }ii 41 
! lOU 5t! OU 
I 

Rt an ton 
Blodg1ctt 

2:-11l 10 .)..J. 
:2t:l:i;)l :.!;) 

Uarren J..,land, north ....... __ •.... -1::! ::'.ti ();J, 7U ;a 46 .':i;J. 40 :3~ 04 47 
317 30 4U 

:K'odint>. ___ •.. -~- •.•••.•• _ 212 04 ;!8 
1:r; 31 :..!4 

Hurut0' \Vlrnrf 

Hui1roiu1, ~I ....••... __ .......••. 

l1arreu lzllawl, iwuth. --- ... - ... -

BPthlehC'm ..•...••.....•..•••..•.. 

HontC',rtmrr:wk. --- ........•.•.... 

Burrill ........•..... --- - .. -- .. - . 

Fbh-hnn1w llraneh .....•. 

Forbt'l-1 --················----

Yan ltensi;elncr. 

EaAt ...•.•...••••...•••..••••.. 

Albany, Pr(>"'l;ytPriun church ... 

Bloominp-<lalt:>, 2 •.•..•. 

De Free~tvilk SplrP. _. 

One Mile .... 

Toll Gate. 

J3orden'11 Oil11ervntory - -

Centre----------··--·· 

SL Peter 

AN!enal __ _ 

Dutch H.eformed Church 8pire. - • - . 

St John 

Rand-----------------------------

Green----------

Logan's Bar.---------------- 1 

Greenbu•b, Roman Catholic church I 
(_~rccnbu;h Church ................ , 

1 owc·r .••••• - . - •••••• - • - . •. • • - • - . 

8chuylcl''~ Bridge ...••••..•••.•••. 

Ilillho\l~ Brid~·-················ 

42 ~ill. u:J: 73 46 oa.14 

73 46 0"2. !17 

4~ 2t1 ~o. o:_: 7:-J 47 13. 51 

4~ 3:1 11- 46 73 48 00. 11 

4:2 3~ 47. 23 

4~ w 28. 40 73 43 3C. 02 

4~ 41 13. 4:3 73 4:.! 17. 40 

4;2 40 :20. 71 

4·2 3~1 OU. 33 

4~ 37 :-1;:!. 7.J 

4:2 3!) 0-2. 68 

4:! 41 ov. 61 7:~ 4~ 13. 00 

4'.! 39 0-::1. G'i 73 41 ~J. 57 

4:1 40 28. 3:1 73 43 52. HJ 

4~ 41 OL 84 73 43 31- 13 

4:! 42 07. 5:~ 73 41 ~:1.12 

4~ 44 tr2. 27 73 41 17. 7() 

4~ 44 15.14 73 40 48. :12 

42 43 l:l.19 73 41 55. 04 

4:.! 4:.! 5~. 87 73 41 54. 97 

42 4:1 30. 50 73 41 20.~ 

4::! 42 21. 57 73 41 27. 57 

u~ed._. 

107 2-1 ;1:! X(1dint• ... _______ ... I ~fl7 2:1 4() 
i 3:.!4 51 43 J4J :""):! lti Bnnen hllaud, nortl1 

l:lo 11 H 
u 28 :.!J 

:r.2\l f>(_I J:1 
::J.34 Oii 2:2 

~7(i 57 4:~ 
5J 01 .)J 

4~ 01 ~)8 
i:_m 4!1 :t! 

ti2 ](; Ofi 
i:~l:l 18 J!J 

28 :;,-. 21 
71 ;~~ -t!i 

40 31 3'._l 
!J8 :-1~1 o:J 

1.n ::!!l :20 
~2 J4 :-i.) 

1:27 Hl 10 
!!'iii ;};) ~{:! 

24."} 3.i 1f. 
:n-t ;2J: ;n 

7'.l 42 23 
1 '2(1 30 J3 

3::? 48 05 
119 4~~ ;JU 

279 37 43 
34-8 44 li 

324 :JI 49 
2 12 56 

155 rn on 
3l9 l.} ;.7 

9t" 2~1 28 
303 16 5tl 

n 11 31 
50 31 l;) 

241 50 44 
57 :J4 5-1 

230 4fi :ii 
fH 4ti 44 

244 I!) Ofi 
58 11 Ou 

8~: OG 11 
1;)4 1ti 27 

l~urrn1 l~land, north. 
Burn;;· Wharf 

Covert ____ ... 
1

1: 

~IH~l'Illilll. 

Thorp __ .. _.. _. j 
Blodgt·tt __ -· .. _____ . ·-- __ 

i 

:Jl!J ] l 11 
lt?U 28 :.H 

14!1 51 17 
174 OU :1:1 

~}7 ()() :1:> 
:2:J:2 58 21 

Thorp - --- .. ____ .. _. --- __ 1 2'27 rin 27 

Hyt•r.tloq1h ···- ---···---··_;,! :llU 47 ::t~ 
Cathedral - ·-··-···--·-- .. ::!4~ 14 5t-! 
Ferri,.;_-·--···.---·.··--_ 1 :3!!) 17 :n 

Burrill···-···--·· .! ~08 ;)1 :1ri 
Ft·rri,..; ..••....• ---········ ! 2.-ll :u OU 

Yl:'rri:-;. ····------·····--

1-'Prri-. 
Cailtctlrnl. ----------··. __ i 
ludu,;trial S{'hoo1---· ... __ 1 

~:::::::]_·-:::: :::::::: ::: : : I 
Jtyesuorph .. _. ···--·-···· 1 

~:~'l::-i~-l'~~~~l-: ~ =: ~:::: = = = ~ _\ 

~'.~,~:~o~:''.'.·.-. -.. ::::: :: :: : :_[ 

t~~:.~~~~ ~:::: ~:::::: ~::::::I 
~::~-~;:r::: .- : : : : : : : : : : : : : : : -I 
J_,an~ing, ... --- ______ • __ --1' 
llluomiug-dale ••••. -- -··· •• 

!~am·i111:f -.-----.-- -----· 
lruy t.;111\t•nuty .. ---··· 

Lan~ing -----------------­
Van .At'ruaul. ....•..... _. ' 

i:; A~1~:~~~it~ :::::: :::: .! 
1;roy rnivc·rtlity .. --- - .. ---1 
\an Ae1nu:u .... ------·--·· 

.[ 

Troy l"lliv~·r~ity .. __ . _____ .I 

Van Aerum:u .. ··---····-·· 

Yan A{•rnam .... ···--. ___ _ 
Lu.u~ing _. __ .••..• -· •. ··--. 

~2'.l ~n t:i5 
:!7~ ;ii 4U 

3~:~ :Jf.: 1i~ 
:_it!:! ;-1:~ :fa 

307 18 OP 
341.i 3:2 .>t:i 

6.=} 3fi OP 
i:H :.!'-! 5U 

Q.i:~ 40 ~H 
:31!(i 4\j 3;1 

212 47 10 
~'.J!J 47 ;-~~ 

09 :li=I 26 
16tl H 2:l 

141 3~ l6 
l~.:! 12 ;)3 

335 IB OB 
i;rn n 15 

2i8 22 :l~J 
l:!:l 17 21 

2G7 10 16 
2;10 28 59 

61 51 34 
227 53 24 

50 47 41 
244 45 13 

f,.j 19 3:1 
238 OD 12 

266 04 2'..l 
334 15 :J8 

42 41 26.93 73 41 59.70 lHl 04 10 \ran A('l"lJam- •. ----····-·· 296 02 43 
169 5G 51 Llill~ing_········-·--·····- 349 56 24 

42 41 !:!3. 58 73 42 011. 91 

42 38 24. 36 73 44 01. 4:; 

42 38 08. 93 73 44 37. 34 

42 36 04. 56 73 47 3U. 63 

42 42 24. 94 73 42 24. 10 

424151.68 73 42 49. 86 

!HJ 41 :.?5 Van Aeruo.m ____ ----···--· 
2lle 18 21 llanu •.••..••••.•••.•..••.. 

163 3.'l 16 l'~erris- --------------------

2'21 17 13 Van Ueil~elaer. ·······--··i 
175 18 17 Ferri> ... ----------··----
2'J:J 30 41i l\yc•dorph .............. . 

il'll n 47 I Hallellbeck. ••.. -----····-1 
37 59 57 Blodgett --~···· .••.•. -·~·-

I 

~~~ ~; 7i! i ~!~::~_-::::::::::::::::::::1 
24:3 46 44 I R1md ...................... j 
3UJ 43 ~I Green-·-----·------------.i 

299 40 05 
28 ltl 50 

343 34 41 
41 17 4:J 

355 lB 00 
113 31 5~ 

91 4:! 00 
217 5H UH 

94 3~ 07 
Jti:2 4.) 2fi 

63 47 40 
123 n 54 

Afrtr,.<1. 
1:.!tll-<7. ;) 
l:J~J4l. tt 

12~1.4 
;!-..!ltJ.1:5 

l~f,:3,;; 

HI."'~.'.~ 

J60·J. I 
46:! 4 

4;~00. ~ 
35:1:~. 4 

5f:~1. () 
YOJ7. 5 

fi~li~. '.:! 
5t.1H~. !! 

;J;i7(j, I) 

!270~. ;1 

37D2. ~ 
:-11-ir:. ;) 

·1:J3::!. 7 
2b10. 6 

30:3:2. ti 
2(.i~_hi. 3 

:1po;J_ 4 
fiJ..J.i. r-: 

J0::20. 6 
3"71- () 

380ll. 8 
3"2'3J. ~) 

:!-142. :l 
5:lM. J 

1403. 2 
1~85. :i 

1557_ 7 
2~85. 0 

4196_ 9 
4014. 2 

1871.8 
1002.~ 

2524. 3 
5lt02.~ 

1912_ 8 
3385. 4 

2173. 0 
3359. 6 

992. (I 
4507. 9 

3671.5 
3752. 6 

32fi3. 8 
::>143. 2 

3107. 4 
2\132.1 

4200. 5 
1477.:J 

4520. 3 
21i32. 0 

10730. 3 
12498. 8 

1290. 6 
U0:.!.4 

2087. 4 
1372. 5 

1'nrds. : \Jill'.~. 
J:l:!lt". !'i ' 7. :J) 
15:HG.4 [ fol. 1.iti 

I 

:;~4~. ~ I <11. 7.'1'1; 
,..411. I I 

20:li. 8 ' 1. 1 (j 
2131'. ;\ 1. 2'.! 

l'i~d.0 
50.J. G 

4if}-2. ,, 
3t53. 1 

(l:t:<'i.:l 
YE<t!:Ll 

1.00 
o. ~.w 

:J. 63 
5.(i:! 

7~1H.:3 4.26 
557>7. ' ~3. lti 

QR]/. l 1.60 
2%:. 7 1.68 

404fl. 7 2. 30 
4099. ~ 1

1 
2. :J:3 

47:Ji!.2 
3U7!:L 0 

397~. 4 
:!!..14t:. i; 

4Q4G. 8 
!3G:.ti. ~ 

moo.4 
4~3:3. :! 

116::.. Q 
3~~J·L ~! 

37G1.·1 
!>85.». I 

1!">-'H.fi 
2UGl. 7 

1703. 4 
a1:15. o 

458ll. 6 
43bg. 8 

2047. 0 
lO!J6. 7 

27GO. 5 
64.J.). 3 

2091. B 
3920. 9 

2378. 5 
3674. 0 

1084. 8 
49:..1.1. 7 

401;;. 0 
4103. 7 

2. ()!) 
]. 7.) 

2.:w 
I. 67 

2. 41 
:t ~u 

L rn 
2. 4J 

2. 37 
2.04 

2.14 
:J.33 

0. 87 
l.!7 

0.97 
1. 7U 

2. 61 
2.4U 

1.16 
o. u:J 

1. 57 
3.67 

1.19 
2.2:3 

1. 3.5 
2.09 

0.62 
2.80 

2.28 
2_33 

35(\9, 2 2. 03 
5624. 4 3. 20 

33B8. 2 
2"2::22. 2 

45g3, ;. 
1615. ti 

4!!4~. 2 
2878. 3 

11739. 8 
1:\6ti8. ~ 

1411. 4 
~'047. 6 

2'282. 7 
1500. 9 

1.93 
1. 25 

2. 61 
0.92 

~- 81 
1-64 

6. 67 
7. 75 

(]. 8{) 
1.15 

l.30 
0.85 
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UNITED ST.ATES COAST SURVEY.-GEOGRAPHICAL POSITIOKS. 

Sl'ction II.--I-I1ulson Iliur-I11ulsou to Troy. 

Kawe of tilation. Latitude. I Longitude. ! Azimuth. To ~tation- llal'k azi­
muth. 

Wright'l'l Bridge. ___ -·--·--···-·-· 4:2 41 26.82 73 43 06. G:J 

Empire, Rllrnan Catholic chttrch. .. 4::! 41 2-!:l. 50 73 42 :J3. 92 

Shawl Factory.·-----·-·---------

Winslow··--·-···········-· 4~ 4:! 12. 51 7a 41 4J. so 

Mann------------ 42 4:.! 47. ;..!) 7J 41 :18. :28 

~Oti 27 2-4 H:IJ-hou~eBridge· .•.•.••••. ; ~G f!i :1f; 
::tti~J 4K :n (iretn.................... E!J 4\; ;t"J 

2-;0 1:-l 27 H.a~1d..................... 4'.3 14 12 
:n.:-1 41 ]':._I nret"U ·····---------- 93 -ll 4:] 

~~] 2d O!.l i Troy I:"niYei·:dty. ----------
7!i 41j UL Van Aernarn ..•..•...•••.. 

41 21 O:J 
2.)(j 44 ;jl_; 

1'!5 01 (lR i Lan.,;iug ·····-------·----- 3l;""i Otl 8::? 
233 4;j ;)~J Tn>y i·nin•rt-ity ........... : 73 H :;!-1 

lD 5tl :ip 1 L·•~rnn',; Bar ______________ _ 
!KJ :n ~7 \'an AernDrn ____ ---------· 

~ 0:1 Hi 'Vin.;,'rH\' 
15 :H ~7 Logm_1·,; B,u·. 

l~~j ;-~ :.?:? : 
2/U :2''.I 5D ! 
ltl-!l o:J 11 
1~);-> :H Oti 

Section Ill.- Upper I'utuxent Rircr, 111.urylun<l. 

Hilliam .... ______ . ------·------ ---~ :~l'l :;!l 20. ~:.! ' 

lluugerfol'd .•.•.. ·-----·--------- 38 21 O~.U2 i 76 !?t:: :!1.72 

Pctenwu, 2 ·-----··---------·-----: 3l3 23 213.ti5 76 30 O.J.65 

St_•1te-rly Point, 2 ----------- __ 

Broom'rl l~laud, 2 .. --- ••..••... - • -; 

I 
High .Bank, 2 ..•..••.•••.• --- -- - . -i 

I Bond ..•• ________________ .1 

Maud'sHill ...•.....•.•..••....•. ! 
Parker ....•••.•.•••.............. I 
Ayers, 2 .•.•••........•....••..... 

1 

Reeder, 2 ___ ··- --· - --· ••. --- . -·. - -1 
I 
I 

Duke, 2 .•.... ····················\ 

MeDa.niel, 2 ...•.•. -----· ----- - - .. [ 

I 
IfolllUld'• Point, 2 ........••..... ·1 

Sheridan's Point .................. 

1 
Wawhington, 2. ---·-·---·· ------ --1 

I 
Godg's Graces Point·-··--·--··-··! 

I 

::::e~. :::::: :::: ::::::: :::::: :: ·1 

Town Point ...••••.••••...••.••• ·1 

Stanfortb .•••••.•...•.••..•••••.. 

Tene~ant1Poi.nt .•...• ·---. _ ---- - .1 

38 2:1 53.ll.3 ; 

I 
38 24 09. 08 

38 23 16. 27 

3i3 23 37. 84 

38 24 38. !J:J I 

38 2J 2(}.84 

38 26 03..92 

38 23 53. 70 

38 28 16.40 

3)-{ 2._;;j_ 07. 4;) 

38 30 ()<.J.83 

38 28 00. 75 

38 30 46. 42 

3R ~ ~4. 41 

38 31 09. 29 

38 33 26. 98 

38 30 49. 29 

38 33 45. 8.1 

38 34 13. 89 

Blake............................ 38 34 53. il9 

Somerville1 2 ......... ·-·--- .••.•... l 38 35 40. 89 

7fi ;n 50. :rn 

76 :.32 .)7 .21 

76 3:J 00. 84 

76 34 31. 3:1 

76 36 03. 71 

75 34 01. Sci 

76 35 13 R7 

76 37 46. 66 

76 37 47. 00 

7G 3!1 2R JR 

76 3!.l 2!}. 87 

76 J.s 26. 01 

76 41 15. 36 

7G 3il 44. 21 

7G 41 15. [;1 

76 40 48. 4iJ 

76 40 04. 72 

7G 39 52. 48 

76 40 50. 3l 

76 40 03. 93 

76 40 41. 35 

~!~J 01 4.f Gillium ...••• ___ ..•..... 2i~I OU 4.) 

3.Jtl .J_J O:l Gilliam .. ___ ,_______ 17ri 3S 08 
3:rn :r; 1~ H11t1gt-"rfonl -----·· ----·--- l·Hl :kt :J--1 

24r! ](l :!ll 
30;..! 5t: 2J 

l)Ptcr:-:m1. :! ·----- ·----·. ___ ! 
lluogerford ·-- .••...... --· 

I 
3'~4 2:2 15 
:!~tj :J!l l.) 

Rt·ttel'ly Poiut, 2-. ·--· ••. __ . 1 

J>t>kl"t'OU, :..! •••••••••••••••• 

181 0.'j :)1 
21i-1 .'Jl 18 

Ilroom'i-:J-1larnl, 2 ..•..•. 
P•~tL-rt0ou, 2 

3:!:1 17 ::1:~ High Tiank_ ~ ---------· 
3~0 OH 21 ! Brovm':-dtilaud, 2 ··-·····-· 

2nn 51 lf! High Bank, 2.--------···-· 
230 37 4~ i l-Sond ...................... 

1 

3~~ g~ ~~ ~ l~~~~~·~~W1 ~~==:~:::=~~---~ 
i 

24 40 04 ! Maufl'~ Hill ........•.....•. 
307 11 ~3 Parkl'r ... _ ••. _ ... __ ..... __ 

31~ 44 12; ~tund't>Jlill ...••...•..•.••• 
2tiJ 1U Oti j Ayres,2-·-··-······-···-·· 

Y.~? '!0 :): : Ayre~. 20·---·--·----·-----: 
3~J .l:J 3.l Reetler. ,._ .... __ . 

32!1 Ot: :l7 RPt'tfoT, 2-----····------·--' 
263 34 3:.! DukiJ, :.L--------·--···--·-

:124 30 :JJ Dukt•, 2--·--·----····----­
:35~1 :.!:.? 3(j; MclJaufol, 2 ..••..•.•••.... 

242 58 0:3 Duke. 2 -------·-·--······· 
158 4:1 ~4 Hollnnd'_, Point, 2 ........ __ 

33~ 04 21 Me])a.1IiP1. 2. ·-·-·-·--···--
29:J 4t< 42 Holluucl'1:1 Point, 2 .••..... --

3.)5 l:l 51 Holland':'Point,2 ..•••..... 
3ti 09 3'.) 'Va.shingtou, 2--··---------

3(),) 36 34 Ilolland'H Point, 2 .•.••.••• 
2'2:1 :l9 4:~ God'!:! Grac1~s Point----- .•. 

321 08 19 Hod' ti Hraeeri Point . _ ..... _ 
8 47 :i\> Ei,;tep ········-····-------· 

87 03 08 W:iRhing1on. 2-----------·· 
1H9 36 32 Goel'• Grace• Point ....... . 

35;-) ~) 17 God'sGrace~Poh1t .••..... 
6ti 4.5 ~7 Barker.--------·------· 

3:\i\ 10 OH Rark~r ••.•..•••.•••••. 
:llH 42 49 Stanforth .........••....... 

ti," LI ~5 
1:!3 00 :JO 

l M 22 !i~i 
lOU 41 01 

.} 0.) .'}:~ 

R4 ~;; 07 

];H 18 ~l 
Ho w rn 

llB 53 l~ 
50 .st'. 46 

];).r-1 ;>.) 5'.I 
~-Hi::!:! Ir< 

204 1:-1 3;3 
1:2'7 l;"i OB 

13'2 4.) w 
8,) 11 41 

137 44 4~ 
179 :1:~ :rn 

14~1 O!l 4-1! 
83 3J 3.) 

144 31 :1:; 
17!) 2;.! :.n 

62 ;)8 27 
33~ 44 44 

152 0.) 'Zi-
113 4!l 'it" 

17:> J!l OU 
2Hl 08 4,z 

125 37 40 ; 
4:l 4U 4ll 

141 08 ;)!l 

188 47 2'2 : 

267 0'1 24 
H ;J(i 4-3 . 

J7J 2f) 2-2 
246 ·H ;):i 

17fl 10 O!l 
121 4:J 25 

352 2:113 Stanforth.--.~·----------·- 17!! ~~· 20 
4:.! 14 .10 'l'tmeman'sPvint ..•••..•.•. 2"'.J-2 1:3 41 

4 37 10 Tenemnn'l'l Point .. ----···-- i¥i ~ g: '
1 327 56 31 Ill11ke ...........•.••.••..•• 

Iiff'trrs; 
f'C,C. 0 

lJ:.!3. 2 

2~04. p 
7~:1. '7 

~--17. ~~ 

2~1:.?U. ~I 

Ynrd.-::. .Hiles. 
!--1'.lli.8 0 . .i:l 

ll.XJ.J. 7 u. 9;J 

~41 l. l 1. 37 
b,J(j_ 0 0. 4 9 

:ll! 4. :i 
~H~~L 2 

1. 'i7 
1. 8:l 

lGUU. :~ lFl5t<. 3 J.il.I 
u. :J6 l:dti. ;·1 i ltdO. :J 

rnnu. :-l 
:3~-k!. 2 

lOr-!(f 1; 
26t"l. l 

2340.1) 

3~q:). 7 
4~fH~l. ;; 

~1:n. o 
6U:r7. 9 

~7~-4. !-< 
4~H.J. 1 

1G30. 4 
4:W~. l 

4F:R:J.;) 
3;-;o:J. u 

51](;_ 4 
;.!t5t!·Lt3 

41 l :J. ~· 
:t2-2'ti. 2 

~f::i.8 
~UJ.J. :! I 

3 .. rnn. n 
ant. -:1 

53l~l. 3 
4:~~-hi. 8 

4~'.M. l 
~Nlit. 0 

4-.!IL~ 

~ii":J.. :J 

](l(}J. 7 
4:.!711. u 

5.-1!fi. p 
~/~,IJ. -l 

4HH.O 
37H.8' 

I 
:3147. ~) I 

~:.!U:!.J. 

2477. () 
4:J~5. 0 i 

~z~~~ ~ : 
I 

Z>lR. 4 I 
H7:J.l 

14-17. ~ 
lli4J. 4 

211~. r. ; 
ltiGU. 8 i 

~~:~ i 

1r11LO 
:~.J-:.:1 

111'":-'.:3 
:.!!J:i;.l'.0 

1.m 
~- u~ 

0. ()~ 
1. \.i7 

2;;;-)<j. H l. 45 

4-:11~. i 2. 4.) 
545li. 4 ~- 10 

Z!l~i:J. 0 
661.T.!. & 

304'.). 3 
47.31. 7 

17fQ. fl 
46ti';. 5 

;-):l4~. G 
3~~17. 4 

~3!1.'.i l 
313--1. 5 

4.">0L 0 
3.):':c-'. l 

;3 ].).:J. !I 
~:JW.5 

3718. 8 
40tiG. 3 

GO:J<i. 0 
4~0~. ~ 

fi:.?~!t 2 : 
~6~.t'. g i 

4!NG.G 
41::.:0. 4 ' 

111; I ,l 
4ti-UJ . .) 

6!>fi:1. p, ~ 
303·1. ~ 

4.).i:t 6 
40~ll. !~ ' 

:u.i:.!. 4 
::J.Xll. 7 

Z/Or<. 7 
4697. ;) 

187~3. 7 
3;JJ;.,!. b 

2i.~-I. 1 ! 
lti 11. u 

1.182.6 
17!JlJ. 4 

2317. 9 
ltl~6. 0 

2942. 9 
1865. 8 

1. 70 
3.73 

l. 73 
2. 7() 

J. OI 
2. 6:) 

3. 04 
:.?. :.?l 

3 18 
1. 79 

2.5fi 
2.UU 

l. 79 
1.36 

2.11 
~.31 

3.4~ 
2. 7;1 

2.~8 
1.53 

2.67 
2. :J4 

0.66 
2.65 

3. 45 
1. 74 

J. ;").f 
2. G7 

1.06 
1.85 

1_56 
0. 9'~ 

0.90 
1. 0'2 

l.32 
1. 01 

1.67 
1.06 
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Section III.-l]ppcr Patuxcnl Rfrer, "l\foryland.-Oontinuecl. 

UNITED STATES COAST SGRVEY.-GEOGRAPHIOAL 1'0:3ITIOKS. 

Name of ~tation. Latitmle. L01igitnde. 

-------------------~-

Holland'~ CLiffH. -·- .•.. ---- .. ----. 3e 36 31. 2s 7tl 39 .J4. 4(i 

Coving-ton ... __ ............ . 38 37 03. !t(l iti 41:m.1:1 

Rollin ... 38 37 .:il. 28 IG 4rJ ~3. HI 

Rowling't1 l\farz>h .....••••....••••. 38 37 00. 6G 'lli 40 10. 51 

High Hill ........................ 38 :37 ~l.80 7ti 11 ~:l.7~1 

Ltiwer Marlborough .•• _.......... 38 :1e 49. 6-4 "iTi 40 4~. 7~1 

.Mag-rudcr':i Ft:.•rry _ ....••.......... 7t1 41 =~e. Jr< 

Azimuth, To lltation. 

---- -------~---~~ 

' 0 ff I 

4 :.:!':: 14 
3ti Ut: 30 

:102 l!l 09 
~l;~ :!-2 ZJ 

~4:l lJ JP 
47 24 :tJ 

Dlakc .........•.... 
8PJUt·r->ti\lr• 1 ~ • - •••• 

Blah.l' - ·---------­
Holland'" Cliff~ 

Holland'~ Cliff"_ ... - .... 
C<n-ingtllll --·· .•....•... _ 

n:~ (){) 3:2 CnYington . - - - - -
167 lll ;'H: :-iallm ..... -·-·-···------

:1sr Hl 50 C'ovbgtou ...... ·-------· 
;.!70 :t-J :)~ ~Hlliu . 

~4~i 41 2fi ~nllh1 -------·--···--···--
:1·1 4{1 D.3 High Hill ............... . 

:m9 41 O.i 
~J() :.!t+ : . .n 

8allin. _ .. __ .... _ ....... . 
L(•W ,, t• ::\Iarll>11rough ... __ 

Duck azi­
umth. 

1~~ :.!:::? OH 
2W UB 01 

16'.~ 1:3 ;i7 

27~ 5~l 4~ 
3.17 10 50 

l':''i' JO 52 
9t1 :s3 :1.=i 

rn:i 41 :n 
21-1 :.m 33 

l:?!l 4·t ;,1 
'jt) ~3U OC 

I 

Dill.fa.nee. DhitanC'e. 1
1

t:~~~-

flfrtrcs. 
:30(!1:.•. 4 
ErJ:J. ~ 

4.1~4. t": 
~.J:1e. 1 

::.'17fi. () 
:-21:-i.). 4 

194-t !i 
lfJOl.'O 

Hi!!. 7 
J(j,)~. :! 

18·1D. 3 
:.w;tl . .i 

2:ior-<. 2 
1:3~1. ·1 

Yards. 
:3:2?'.1!l. 9 
2 lO~~. fl I 

4941'. I 
2ii(). 2 i 

Qfl17.1 
;2:3.)7. l 

2120. 4 ! 
17.JO.? 

"ftfi[t'.<;_ 

l.f:-:7 
1.:.-.!0 

LfiO 
1. :H 

J.21 
1.00 

lGH. !} 0.!12 
11:!14 .• ~i 1. o:J 

20~Q. 4 ~- 1;; 
2:J71. 3 1.35 

2;1:24, 2 
1;il7. 2 

1.4:1 
0. 8G 

Fowln 3i3 3D :l7.~fi 76 40 ;iO . .'i!i, 334 .):1 4!l T,11,\"Pr1'lfnrlhorou;rh -----· 17,j !J:l .i-J ~111.:1 

i!WO.J 
23fl'J. ti l. 31 
:.?~J4:.!. ;J l. ff7 

7ti 41 5fi.W 

Jones. l ......................... . 38 41 23. 37 7t) 41 18. 04 

Ba.Id Euglc ...................... . 3i? 40 5:1. !)!.) 70 4~ oe. 64 

Turton ......•.•....•.•...•...... 3i3 42 19. 31 itl 41 5::!. 73 

' Ilav1ne .••.....•......•.......•.. 38 41 55. J2 76 41 J8 '.iO ; 

'Yharf .!\Li.rs.h ..•.. _. ______ ...... __ 7ti41 ~~'.17 

! 

l{~ed _ .. - -- -----. --------- .... - .. 38 4:! 52. 47 iil 41 45. D5 I 

Griffith--------··---------------· 38 4:3 3!J.64 7r; 41 J1 m 

i 
DisJoned .............••....•..... : 38 41 32.:2.J 71i 41 JG. o:; 

l\umber2 .•••. " ••••.•..••.••...• 3fl: 41 44.:Z:i 76 41 45. 70 

':!;) :Ho;: :.\l.tgnukr'l:I F1..·rry...... ;::o.i :n <lt< 

:llt< 51; 17 : Lowpr l\larlborough _ 
207 ;n Ot' Fuw :(·r.. _ .. _ . __ .. 

~lJ.) :;1 24 J.'nwlu·.~--'"·--·· 
IB 41i 47 l'l'rry ···-···--··· 

~n:J ~t- 1r2 
~a:J Jo ;,:i 

3:H 04 0-< 
fl 18 ~;.! 

:12 4.1 :n 
13::.! ()~ 07 

J47 {it< 5il 
71 31 lf: 

3:11 ~::: 4~ 
~l (17 JO 

,Jont't4, l ..... ___ ·---·-··. 
F1J\Vler .......•. __ . ---·· .. 

JoHP1', 1 .•..• -- - •. --- ••.. 
Bald Ea~lc ...... ___ ... . 

flaM Eagle .. __________ _ 
Turton 

Hm·hw 
Turtoa 

V\"'harf ::\farr<h .•••..• - •.•• 
Tmton .. 

1:1~· ;;1 oa 
Fi ~H 4~ 

H::1 ;=Jl 41 
J!I~ 4(i ~;_\ 

5:3~ :14 
1:3:2 ~L 4i" 

J;-)4 04 00 
1Pt3 JH J~ 

21~ 44 on 
:}l~ 01 4ti 

lfi7 U'.l 02 
:!51 '.U O~ 

1.IJl ~:} 00 
lb\j 07 3:2. 

fl~::! 07 \\"ha.rfMur~h............. J8n ~31 m 
2!.l :JU 4:! H(·~d -··---· ·-······-··-- 20!l :~\121 

47 OP ~I 
148 :J4 :!6 

171 03 10 
29i 18 ()! 

Tnrton. _________ , _____ _ 
Ui!\ ,Jones .. _ •. _. __ . - ..... . 

2~7 07 58 
3"~ :u o:: 
3,-,1 0:1 or, 
117 lt< 20 

~GOR. :! 
1;1:-:.J. i 

:2719. 0 
:..'t'~i7. ] 

}!')2J. 7 
~Jf;ll.t! 

]~]~. 0 
~1)5B. G 

2~40. (i 

lll4. :.! 

~t3:2. ~ 
I0.}~1. 6 

2:104.4 
Jij7:J. 5 

1734. 0 
1700. 7 

1094. 6 
euo. 5 

2t1:>0. 7 , 1.f18 
17;H, 0 ; 0. ~JH 

~073. 4 I Lfill 
:ll:?4. ;) : 1. 7H 

16ti4, 1 I 0, !J5 
!.1800 1 I 1.59 

. i 

2om. 4 1. rn 
:.!iJ07. 4 1. 60 

24:->ll. ;'l . J.3fl 
l:.!18, 5: {l.(iH 

1(11)0. "j 0. f;J 

7(}!, 2 : 0. 4U 

lOW. 4 0. !l8 
ll32. 5 i 0.()4 

~0~0. o I 1. 43 
l"~J. l 1. 04 

li-1!W. a i 1. 08 
18~9. 9 ; 1. 00 

r 
llm.o I o.68 

&<:.!. 0 0.;JO 

Seetion X.-Primar?J Points, San Franc18co Bay to Tomales Bay, Dralcc's Bay, Tomales Bay to Slavianska 
Hirer, and Monterey Harbor. 

I 
---------------·----------. ------------~---

I· ..... Primary Points. j 

J>ulga .. "' Bu~~. Wt'~t ewl ....•.•...• -1 
Pulgais Ila~P. east end ...... --·· .. . 

Gul1UO llllu.ud. _. _ ..••. _ .. ---· .••.. 

37 2e 39. :10 12'J 14 17. 03 
' 

37 28 26. 79 ' 12'2 07 09. 48 

37 34 14. 21 122 14 44. 84 

92 08 2"2 

356 12 51 
31:1 43 40 

I .......................... --1-·····--·-· 
• B ' '02 We11t a1W·-·---·---·-···-·! 272 01:t 

1\,.efltBnse .•••••.••••••.•• -1 176 l:J 08 
En~t llRJo!e -----··-----·--" 133 48 17 

10512_ l 

lo.116.5 
1548~. ti-

1149;;_ 7 6. 53 

ll:H4.6 6.43 
16931. 6 9. &l 

l'iscllill ••••.•.. _____ , .. _ .....•. - 372734-58 1221937.31 2645553 EastBa""-···-·-·········· 850329 18446.0 20172.0 11.46 
21-0 12 57 Guano Island.............. 30 15 55 14:l59.4 15503.7 8.86 

RedH!ll .•....•... _ ........ _ .. , .. _ 373255.Zl 1220442.27 233601 EastBa••·-··-·-···-··-·-- 2033431 9031.4 9876.4 5.61 
!J'J Zl 38 Guauol•land.-·•····--···- 27917 31 14986.0 163&!.3 9.31 

J{idge. --·--. __ ------ .... , .... , --- 37 30 36. 57 12'2 21 32. 02 2:~6 05 37 Huano bland._ .. ---· 56 09 4.3 12037. 8 13164. l 7. 48 

Rocky Mound- •• ,_ ...... --··-···- 37 52 47-9"2 122 13 31.90 

'rable Mountain ·---·--·-··--·--··i 37 55 18.12 122 34 46.nl 

Sono1110 Mounl.aln ___ ............. 38 19 1:;. 36 122 33 211. 51 

Tomelt>RBay ...... ---·-~----·-·· 38 10 46.18 12'2 55 48.50 

333 19 18 l'i•e Hiil ..•• _.. .. . • • . . . • .. 153 20 28 6:l78. O IX!ti.5. 4 3. !ID 

34t• 31 24 Rc'<l Hill-.................. 160 36 48 
16 0150 Ridge ... -----·------·-·-·· 195 56 56 

38987. 0 
42694. I 

3.16 51 ()(; 
~78 20 54 

2 2ti 20 
329 05 45 

312 49 16 
244 08 2tl 

Ridge .... ·-·_ .• _··-· .. _.... 156 59 12 49646. 9 
Rocky Mound··--··-····--! 9cl 33 57 31485.0 

T•ole Mountai11 ..•• - . - . - .. I l 82 25 32 44349. 5 
Roeky Mound .••. _ •••..•• -1149 18 04 56976. 7 

Table Mountain·---·------ 133 02 14 42008.~ 
Sonoma Mountain _. _. _ •• _ 64 2"2 15 I 36140. 5 

4211!15. 1 24. 2'2 
46tili9_ u !IB. 53 

54Zl2. 3 '3-0. 85 
34~3 I. 1 19. 56 

48499. 3 27. 56 
fol3illl- 0 35. 40 

459:Js_ 9 2fi_ 10 
3952-!_ 1 22. 46 
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UNI'l'ED STATES COAST SUHVEY.-GEOGilAI'IIIOAL POSITlO\'S. 

Sation X.-Primary Point.•, Dral./.• TJay, Tamales Bay to Slarianslca Ru·er. 

Name of ~tation. Latitude. ! Lon,gitutle. Azimuth. To natio11-
lhH"k :lli­

mutil. Db-tauce. Di~tancP. 

:Uctrc;:!. 

Hi1<-
1,u1ee. 

Rut1ri IHuuntaiu .••..•.•.•..••..•••. 32 30 11. 31 J~a OG 11.1::! ;:2'.l:? ;Jl an ::.;,m1orna ~Ionntain ••• 
:ni' u:- :n 'l'~,1.ual~I" ll•iy __ .... _ 

]1;3 lJ 4~t ;d70!.3 
1:-.il ~:J 4:1 3~~1/,). ~ 

llP"d;;c. H1fr.,·. 
.;,r ;,·,4 :!. :3 ~t.!. I :1 
4:2G:.!~. l :..!~. :...!;..? 

Snlphur Peak------------------- 31:' 43 43. f:2 , 1;;2 49 4:!. OG 334 1;) lf' i-::ouoma Mronntain _ .. 
;~~I 41"' l:J ]{p,.;.s )fiHllltaiu. 

1r}.t ~:J ~..i 
:2 ]~-f :37 .-)fi 

fl-11Pl. !1 
:r;-1:ti. !l 

5:11 '?'i), 4 :i:3. i~l 
40'.l:H. 4 ~:J. :.!'5 

"Ta.Jul]u}IOUUt ••....•...•••.••... 3E 51 }f_i.G) 1:23 2~ ;);2,Li/ 3J!I ·12 :i:1 Jto~,.:)fonntain ...• _ .... _ .. _ ]~~!) .')'; 0-t ;')H)t~l.4 ;),-:-1i~°'..!.·l 3J.i)!_) 

Sanel l-Iount .. --- .. _ ..... __ .. ___ . 3S 3G 4G. 77 I 12:1 1::? O:l. :3-! 

~fouutDiablo. ___ . --- .... __ .. --- . 3i 3~ 4G. l!l J:]l ;,.J 4:1.61 

IJraf.:1;';;; J!ny. 

Punta Ht:·yei::; Hill ..•......... --- .. 3~ 04 :m. Ul 1;:-2 51 ()·...,?, 51 

Bodega 11(:.>ad ·--- .•••... ---·. ----

Hiclmrdr; ······-···---···--··--·· 

Punta Ht:ycs He:atl •...... --·. ___ . 37 3~t 38. 90 

Stoelc. --·-----· ..•.......•..••. 38 0-~ W.14 

El:'.lte.ro. ······--·· ·--····--· ·---· 3t o~ 0-2. 34 1~~ 53 38. 87 

~··~J.J~4'°' Sulplrnrl't-:d~ ............. JUU:?:l~l .JIUll.0 t;;J~JOJ.7 :.1.-i.t-O 

3.)0 11 Oli Rt1):0: MhtrntaitL ..... . 
3.J:.! o~ -4'4 Sulphur Pt·ak 

170 14 41; 
1:2~ '2:.! ,1,) 

4~f!li fi. i' 54.">~"7. 4 :ll. (l"J 
:k:.2!2.' -417~t<. :l ~t 7---1. 

l'.30 ~.t 0':' S<1H()Jnfl :.\hmntain ....... _ '.1!J1l .)'.I :i~1 i:i~-l(l(i_ 4 ~100!1. f) 47. Hi 
iH 40 l~ Tal,!e)lt.Hl:iltaiu .....•••.. ::274 J.j OH Gv· .... 10).~ 6.lt<~!_1.J, 37.41 

~:.n ~.n 12 
]J.tl ;....:.·) ;.!iJ 

2P'2 J:2 -rn 
~Ut"' CJ~~ 3:.? 

210 4() 2.:1 
Gti- 1~ 40 

:.:?:+-i in :2:1 
S-1 :21'i :Hi 

So-uorna :\fnHnlain .... - - .. . 
Tomaln Hay·-·····- ..... . 

l{oi;J' :\Iouub.in ... _ ...... _. i 

'fnmnk~ Bay ..... _ ...... _. 

Ta"i1ll' )ltJUntaiu . --- .... - .. 
Hidrnnb ................. . 

J>nnt.:1 Hev<•-iHill .••. 
Pnntn l{c•)·e~ He.:tttL. 

,n :~.t <n 
3;.t::-: :.!~ :U 

7 ;)~ :2i 

](\:2 ::!r' 1-2' 
~:-< U:l :3t' 

~)() 47 :l:-< 
~-W 14 ~i 

54 2-t J:l 
i:::.i :!-l 00 

3"7:n2. -1 
l:l:.'~Ll.' 

37f.:21. 7 
~Hd1. (I 

;iC:Jl. ~ 
1 O~lt)~l. 0 

8:-28(}, 7 
j(;{)li 0 

41 l'I I G. :2 -:2:L 13 
H::>;H.a t<.:lti 

140:)6. G 7. 9E 

41H:!.O :::nJft 
n-;-;n.:.2 5.w 

G! ;)~. ~) ' 3. 50 
119\l.). :i ti. t<:J 

f~(Vi-2. I ;:J, 1 ;, 
tl'.317. 7 4. i'.l 

Numberl •...•••.•••....•....•.. 3601 :3:2.0.3 12::?5131.51 18ii5901 P1rnttilkyC',.Jiill -·- ..... ' C'.)!)]f\ !)~(Jij,:1 6:1,):.!.!l 3.61 
74 07 :!?< P1rnh1 l~eye.; Ht:Hd..... :!~)-1 l.1"2 :iu l:.!iUI. 4 1:3t-!~iiJ. ·I 7. ~)() 

Numl,cr2 ••••••..••••..•••..•••. 3E005D.Oti.'1::~4f\50.~0 t11)301:J P11n~:i.Hf'~·psl11•~1d.... 2f.ll~-t:n Ht'qfl:,5 Hi:.!J2.ii n.i'6 

Nun1bcr 3 .•.. ·-· .••.•.. ___ . 

Punta Heye-i.. east_·-·--··--··---

ARt.ronomical Station, Ptmrn 

Punta RC'yes, light-house site 

"Wild Cat---·-··-·--·--·········· 

Joyl·e ............................ . 

Per rut ..••••.. __ ... _ •. ~. _. _ •.. _ •. 

Roek-------··--··---·····---·-·· 

Middle Farn.llonc ---··----···--·· 

North Pa.rallonc, f!outh islet . 

North Fara.Hone, middle islet. --- . 

North Farallone, iiorth i1tlet 

Toma.Us Bay to Sla~ianska River. 

Mount Helena-----·---·---------

Bodega ••. ___ ..... __________ . ___ . 

Bodega Hill .•••..••.••.•.••..••. 

Ocean Beach-·-···---···-----·-· 

Day Beach ..•••.•.••••••••...••. 

I HJ:) ;20 Ul Punia l{t•,Yt'I' H1l\ . . . . :M:i '!.-i HJ 7otJ7. ~I 7tiriJ. ii 4. 3:-. 

38 00 00. 11 I~! 48 31. 4:J 

3-; 5'.l 17. 4~l l ~:! 50 5:>. 8G 

37 S'.'1 35. 04 

:11 ."l~l :m. 3tJ 1Z:1 00 I:>. 32 
1 

Ri 48 '.H Ptrnta JV.•\•e,;; Head ..•.. 
J:...'O (19 47 H.ll'i1artls · .........••. 

9F-': 4.l 4'.l 
2;-1:.) JU -:10 

P11ntn H(•Ye~ Head __ _ 
};umlJL·r'J. __ .....•.. 

2'2~l :\ti l:l Pnnbt Ht\W•J.{ Hill ___ ... _ 
~.~1/ ttti ;)i :Smul1t:I":.! ·····-··--·····--: 

2W 54 or: I Hicltunli'\ ....... - .•. - ...•.. : 
2:l;J i?.3 z;:; : Puuti1 n~·ye,- Hill _ ... - .• _. 

267 ~ l :l'.~ 
3Ull IH ;J.;.\ 

271- 4'1 ;.,1 
"j';3 1:1 0:2 i 
4;, 4::! 1:1 
'i7 ll 4·1 

30 :.ti 01 
.;)3 :JJ 04 

37 5~ 51. 2.) : ] 22 46 44. 7~ fH· ;:!ii 4!1 Punta Hc~yeBHe:.l(L .....•.. 274 lf' -4t 

i 1~1. 53 3D H.idmrtlt! . . . . . . . . . • . . . . . . . . 301 47 :..!tl 

37 56 2U. 02 
1 

122 44 07. 14 104 1!1 2fi ' Pn11ta Heyl'~ Head...... 2t!4 O!l 4J 
1:!1) 04 -J,7 ltichartlt:l .•.•. - .•• _.. 3U:i :11-i :.11 

37 !:i(i !>L 24 

37 4,; 44. 76 

37 43 31. 62 

37 45 4~. 92 

37 45 5:2 94 

37 46 10. 91 

3'l 40 O'.J. 05 

:!8 IH 14. 46 

1~2 43 44. 43 10• OG 10 
! 12tl ;:}1 41 

123 04 41.14 : 20:'.I 41 17 
~47 ;34 0:2 

12.1 00 54. 86 200 Hi 16 : 
~4U lb OIJ ' 

Pua ta l:c·yes Heall .••...•.. 
Hidmrd!'i ·········--······· 

I 
Prmta Rt~y~;.. llill ._ •..•.... ~ 
Tabh.• Mou11tam ..•••...••• 

1 

P11nta. RcyE'"l:! Hill.--·. -- • --1 
'I.1ubh.• ~inuutaiu . _ •.. _ .... r 

' ' 
123 04 53. 55 210 01 12 i ~47 5t! 2a 

123 04 59. 84 210 2.l 41 
2-1~ ZJ 10 

123 05 :5. 11 ~11 3.1 mi 
2-!ll ltl (}() 

122 36 59. fil fifi 54 Ol 
nci 5li :J6 

122 59 05. 53 ~G 59 11 
340 51 5l 

Punta H.Pyf'H nm·-·-·----> 
Tu.hh\ 11tonntain ... ________ . 

I 
i~~~: ~i:i;~~!l~)~:::::::::: i 

I 
.l )nnt.a H.f'ye" Hill . _ ........ I 
Tu.Ole Muuuraiu ..•••..•••. ! 

I 
I 

Um;.s Mountain -··---------1 
Sulphurl'eak --···-··----- 1 

I 

Ronoma Mountain . - - ..••. -1 
1.'umalei:! I.lay .•... __ •.•. _. ·J 

38 22 04. 13 123 02 23. 49 3'2~ !~ ~~ : R~~~~-:-~~~:::: :::: ::::::! 
;fil; TI~~ i ~~~;;;:_~~aa::::::::::::: ! 

I 
38 19 47. 99 : 123 02 56. 00 

i 
38 18 40. 31 I 123 Ol 44. 33 

I 
67 45 os I Bodt"ga Head·-··--· ···---·i 

140 W 00 J Oee-ttn Bt:a<.'b .•..•.• ··-··-·i 

2B;J :.i 28 1 

3U~ U 45 

2~! 4'.l 40 
6ti 1:i :!:J 

20 2~ 20 
60 3~ 11 

30 (l;l ·13 
6E"- 16 ;-):.! 

30 '.l4 16 
6tl 11 42 

31 41 5!1 
6U 34 "4 

240 :l.) 1~ 
299 4~ :J~J 

87 l:t 04 i 
it:o :l:1 ::1a 

]p.j 16 18 
145 50 49 

175 ~fl ao 
117 lG Ot:i 

247 44 26 
3:..'0 08 16 

lf.fr:J:--!.(i 
14;).j.), l 

4'.10). (j 

IO~·JJ.~ 

J:l4H.ll 
liti3.). 4 

~) j 4-1. (i 

lli.:JOl. t! 

l~li-:L:-1 ]O 3:1 
l.'"iti!.Jt. J ~- !):! 

47(i8. 7 
llt<G1'. t; 

~. 71 
(i, 14 

1460'.l.::.. P. :n 
J;.:~40. 0 I. 2-i 

](){)(}I/. :! I .">. G8 
17t':.!7.:.; lU. 13 

19~77.;) 210t$l.3 ll.9F: 
1 ilitll. 4 W~33.>. 8 j lU. ~~ 

2:!804. 0 2f{);J[. 4 14. j~i 
2:.t3D3. 3 2.J.)07. ti i 14. 4~' 

~!~l23. 0 
'..!~018. 7 

40ZW.'8' 
47:.?~l-l, 0 

41665.1 
4.W!:.l~. 4 

40-17~). 5 
47.;,~10. ~ 

40-JPO. 0 
476:.!4. fl 

401'.l'.l. B 
4800"~.4 

4613"2'. 9 
21;240. 6 

371:>~. 9 
1'Jt.i:!i, .J. 

60:~3. ;i 
K):)H.O 

2~13Z'J. l 
fr-2'J~3. 4 

4404e.:: 
51718. :J 

4tJ.)(}:3, 7 
4~:!~4. 7 

44~fi7. 2 
5:..'tJ:'">Ll.4 

44059. t1 
a:!1~i.u 

4.1~89. ~ 
.'.J:.!·1\H.U 

4()~;,4_ ;, 
l.>!J'.Jti. l 

7'.)ft~. 2 
~J:J.5U. ~ 

297J. 0 
~~7.6 

1806. 0 
2~7~.6 

J:l.26 
13, 06 

25. 03 
i?~'- 39 

2J. B!• 
!."!7. 40 

:.?L 9-1 
:'!~t 03 

2~. 66 
13. 20 

23.21 
il.OU 

4. 31 
5.3"2 

J.69 
3. 91 

1.03 
1. 69 
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L"NITED STATES COAST SL"RVEY.-GEOGRAPHICAL POSITIONS. 

Section X.-Tomales Bay to Slacianska lliver, JV[onfrrey 1Iarl1or. 

Hack azi-

------[ -----;--

Dista.net'. t~~~~i. Name of ~tatiou. 

A:stronolllical Station, Bodega .. - • 

Latitude. Longitude. A~imutll. 

----- ----- -----

38 18 20. 5~ 1~3 02 17 . .jtj 

12:J 00 12. J:l 

272 18 ::~ 
liK 46 53 

1~ 5:) ]C) 

:i:~o 40 ~1 

'l'o ~tatiou-

Ilnd(·ga 
BDdPfm Hill. 

R,Hli'g'a Head .... 
Bodegd .........•. 

Clmparral ....•••....•..•.....•.. ! 38 2U :24.7li 1:.!3 09 .33. 12 I :w,1 09 ,i/ R1·clwno1l .... 
ilnd1~ga Head._._ .. i 

I 
3:~:.? j(j l:l 

Bt:.:nitz .••....••..••...••.•.•.•••.. : 38 ~fl .:Ji.19 12:1 09 53. :13 ii 307 3:1 1 :~ 
3:!:.! 4tl 40 

Bodega Hock ........••........... i 38 17 :37.87 2;-)-1. :1:1 :i'.2! Bndt..\ga 
174 5tJ :H 

1 

J3,idt>ga Hill ...••....•. 

La;-0011 ....••. 38 18 3~.81i E;a 00 ~7.7!) f''.l 20 50 H••h·µ-<\ 1Tt•:11l .•••...•• 
1:11i 40 4;-, B,Hkga Hill 

Ei,;tl'fO. ------ --·····-···-----·--1 38 17 06.92 E!:2 58 36. 83 : J 10 20 ;)-1 
Hil 2~l lU 

R1Hh•ga He:td ........ . 

i 
Inlet ...... --- ... -·. --- .•..•. --- . .• :18 Hi 19. 9;) 

' 
Tomuleo Bluff - . -· .. ·-- ·-· ... -·· .. 

1 
Sand Hill .. __ .... - - ..•.... -·. --- . 

i 

3B 14 15. 3G ) 1-:3:.! 5B 40.17 i 

I j 

3~ 20 OL.5:-, ]';?3 0~ :!8.4,!.~i 

i 
Dougherty's lioul'ie, .southwestgablf:'; 

Dr. lligot's Hous-e, ~outhwm;t gable ·1' 

8a1rnon Cre1;>k .• _ ... - ..•••... - . - .. 

38 19 55. G2 : 12:1 02 03. El 

38 19 14. 30 : 1;23 01 11. 94 : 

I I 
3M 21 13. 70 ! 123 U2 JY. 9'2 ! 

Hocky l'oint. - .... - . -·. _ -·· ·- -· ... 1 

I 
Peaked Hill---·-··-··-··-···-----i 38 25 44. 49 123 06 06. 31 

I 

:::·:::i~~~:: ::: :::: ::::: ::::: :i 
I : 

~ !27 42. 8:.! : 123 07 43. 06 

38 2s 2:J.GB im oe 41.111' 

! 
]J[onterry !larhor. 

B.Jdc:gu ...... . 

Rlldega Head ..... 
BodL·ga ... ___ . ___ .•.••... 

141 2~1 4!) B·HhgnHead .•...•..•..•. 
17.;':1 i:J Ji"l Hodl:'ga. _. __ 

:1 5;'1 :-11i Hodt·ga Head._ 
30~ 3~ 34 llodcga .......•...•....... 

]fl 4:! 08 llo1lq:!;a }frad ...........•• 
30..> 4-:l 51 llodt-"ga ..•••..•••.•••.••• 

54 OP 11 i, Bodeg..-..1.lfr11d .••.•••.••••• 
11;2 ::!O 37 i Oct•trn BPach .••..••.. 

:;.-)() 4:2 :H Bndt-'g'fl IJl:'ad. __ . __ 
:314 07 5:3 Dod\_'gu. ...••...•..••.. 

170 OD 07 R'lt-:H 1'1onntaju .•..•....•.. 
:JOt! ll :~4 Botlpga Hill . _. _ .. _ ....... . 

179 11 2:> 
1 U.o)'l~ Mom1tain ...•.•....... 

3:.!l :?8 .15 Bodegrt llill ···----·-······1 

~(J;j ;)ti 19 Ro~s)fo1mtni11 ..... --------
3;.?:~ ~:3 0-2 I Bodeg'it nm . ·- ------ . --- .. 
227 Jl? 55 Ro~.-.:.\fo1rntaiu ....•........ 
32J 50 39 llodego l!;ll . ______ --· _ .•.. 

Azimu1hPoiot................... :J6 :~5 3<J.91 121 51 !i2.54 :----·------

Uocky Point.·-····-·-·-·-···--

Sa.nd Hill ---·--·-···"'·--·····--·i 

Mont<>roy Bay·-·-··-··--····--·- .1 

:::'."~:.- "'."'."_:-:: :_::-·1 
Round Hill ...•••..•••.......•... j 

I 

3G 36 1u. a 1 121 u2 44. 34 
! 

36 36 07. 76 ! l;.?1 51 15. 94 

I 
31i :n :tJ. 93 i i21 4n ::io. 67 I 

I I 

31; 37 52. 291121 54 2;). 00 i 
36 36 03. 48 I 121 52 10. 20 ; 

:11; :13 4!1. R!I I lm 51 27. 971 

331 ria 59 Azimuth.Point-----····-·· 

3~ 41 l:J ! Ar.imnth Point···-·····-·· 
12008 57 RockyPoiut. _____________ _ 

43 54 41 Sand Bil\ _________________ _ 
73 J9 49 Rocky Point ..••...••...... 

30fi 10 54 S:amlHill. .•......•..••••.. 
27G 35 55 Monter.,.y Bay .•.••...••.. 

~64 24 15 Rand Hill.·-······-····-- .. 
l4r< .'."J5 29 Rof'ky Point .. _____________ _ 

20".! 41 4:l Montcrf'y llflY------··----­
ltil 02 40 Rocky Poiut ...•.. --------· 

murh. : Dii;tanee. 

1-------- !--

°Afl'f'Yl'.". Ynrd.". '}\lilf.'>. 
~12 20 27 41li•{i. :1 510:2. :J 2. HO 

358 4fl 4!1 6t:t~13. 7 75:.lt:. 7 4. !?ti 

HIR 53 46 11:71. 8 ]:}-217. 2 6. 94 
17U 41 o~ 10t"i:;3. ~l ll!JO:.!. 3 

' 
t.i. 7ti 

12;; 13 :J8 17212. I 188:22. f) 10. GB 
15:~ 00 :w QJ()\)(). 4 2Jl5tl. l 14. :JO 

127 3!_) 11 ] 7602. 3 ]f}~4!). 3 JO. G4 
14'-! 5:3 '26 ll"VU~). 4- JU7:->:J. b 11. :J:J 

7-1 :·1;) Iii 42:n1 ' 4f-'i:1fi. 4- i 2. 63 
<lJ-! ;':it: HJ 8:.!-11. 0 901:.?. l 

I 
5.12 

2fi:J ]!) l!-l 3-IW.9 
I 

:17~IO. 1 2.12 
:3:36 :J~l J:J 7093. 9 77Ii'i. 7 4. 41 

2!10 lt-l 19 G4PR.;) 70!1:J. 6 4. 01 
:HJ ;.!e; 52 21;J(i, J ~-101.G 1. 3fl 

2'1"' 2:l: 57 'i'~77. 4 e:)0:J. I 4. 83 
:3:.i; ;:17 59 3817. 4 417-:l. 6 :.:!. 37 

3:!1 ::!7 16 91i4l. 7 : 1054~3- 9 5. Y9 
:J."),) 1:1 o~ 1:m1.:1 H08!J. 5 4.1.iO 

lR'.1 5:) 51 31:·0. :1 ' ~14:30. !} 1. 95 
1:2:2 3-1 40 01:l4. 1 Gi08. 4 3. 81 

rnfl 41 41 3130. 4 342.1. 3 ]. 9.3 
1~5 46 41 s:J:Jo. 4 5B35. 7 3. 3~ 

£!14 08 rn 28.:.6. 6 3123. !l ], 77 
292 l!l 3:.J 2i:·nK 29t'9. 6 l. 70 

176 4~ 4~ 5:10'.l. 5 5Pfi5. 3 :1.:1:1 
134 10 HJ ' 7~133, u 807.J. 9 4. 9:3 

;~;'"}() ()!_) 02 12:-148. () 137:22. 8 7. 80 
l:!>l 13 00 4;.!97. 5 4689. 6 2. G7 

339 11 2'J ~:J-28. 8 8998. 7 .5.11 
141 :io :i:i 861:$:t. 1 9494. 5 5.3U 

25 f'i7 16 5093. 2 ;).)fi9. 8 3.16 
143 26 21 13004. 9 142:.H. B 8. 08 

47 2(} 28 4943. (i ,;406. 1 3. 07 
141 5.J 34 14835. 9 16224. I n.~ 

151 54 30 2i3:3. 4 2989. l 

218 40 51 14;'JJ. l 1591. 3 

i 
0.90 

:llJU 08 04 I 2">40. 0 2177. t) l. 58 

223 ~3 38 3771. ~ 4~24.8 
I 

2.34 I 
23:J 17 5-1 50'23. l ;)4~3. 2 

I 

3.12 

126 12 47 5820. 8 6365. 4 3. 62 
i);) 38 51 7:Hn.g 80:J4. 4 4. 56 

~4 24 47 13"4. p 1481. 6 I 0. 84 
328 55 09 1643. 3 1W7. l I 1. O'J 

22 42 53 7552. 2 tl~!'iR9 ! 4. 69 
3H01 55 5841. 7 6388. 3 I 3.63 

! 
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APPEXDIX Xo. lG. 

DISCUSSIOX OF THE '.\fAC:N"ETIC AND '.\IETEOTIOLOC:ICAL oma:nYATJOXS MADE AT Till: GmAnn 
COLLEGE OHSERVATOHY, I'!TlLADELPHIA, IK 1"'411. 1f<41, 1>"4:!, lt<.J:J, J><H, AXD Ji"'.ff1. l'AllT X.­
A:\ALY1'11' OF TllE JHSTl'lWA~CES OF THE DIP A:'.l:Ll TOTAL FOJWE. HY.\. ll. lL\CJll:, LL. Jl., 
PUESJl>ENT KATIOXAL AC,\DE'.\JY OF SCJENCES, f:.FPE!lL\TEKllJ:-:s'T CXITE]) STATES COAST ,;t'HYEY. 

[l''rom t11t' SrnithHollian CoutriLntious to l{uowl,•<lgt•.] 

AnaT!Jsis of tl1e distur1'ances 1!) tlie dip and total .force. 

lu the prececling disenst'ion of the dift1wbance8 of" thf: horizont:tl and vertkal compon<'nt~ of 1l1P magnetic 
force at the Girard Collr•ge observatory, tbe la W8 of their variationF, as far aF th<'y have heen reeogniz:1lilc 
from thP seriPs. wrre brought out mu1 cli>'ell'l"e<l. aud tlii~ suffice•. p<'rlrnp>. in most ca>es, for any fttture 
application of theory, or for the purpose of te~ti11g l1ypothP~e:<. Hut a8 it i,; alw de;<irahlP for other cnm­
pari~ons to dC'.duce tlw corresponding r<'snlt,; for dip and total fore<' from previous rct<<·arches, it i:< prol'o:<td 
here to present the rPsults of this com hi nation numerically and in tabub.r form. 

The combination is effected by the formula~-

. (JY JX) l .d;..' . 2 JY 2 JX JO=srn {)cos f; ~y ---.:_"'{"· anc ~=srn 11~,(+cos I! X, 

which exprPl"sions have already l1en1 U:<(!tl in the pr<· ceding part. 
A strict treatment of tlw di,.;turbancci' of either the dip or total force wonlc1 req11ire the formation of the 

diflh·ence of each observation of the ve1·tical and lwrizo11tal force from it,; normal value, (corre:'lponcling to the 
hour, month, and year,) the conversion of' these difli.>rences from unitB of scale value iuto part~ of the 
reeprctive force, and, finally, thn numerical combination of the contcmporaneou~ values of the two instruml'ut", 
by means d the above formul~. To treat over 44,000 ob,;ervlltions in this manner it' impracticalily l:1horious. 
and mnkes it desirable to sub~titute in its place anorher proce~f' less cnrnbrouF, but, as re;;-ards reiiults, equally 
effPct.ive. The methDd adopted avoid11 al:-o the labor of forming 11ormals, a11d es1wrially that of sPpamting 
the disturbances anew for each elem<'nt. The method pursued in the discussion of the 'l'ornnto oli~ervations 
answer all purposes, and Las been adopted for the l'hiladelphia scTies. A more di~tinct idea, bowe\·er, is 
here given for the limiting value, beyond which disturbances are recognized. The method is a:< follows: 
Returning to the manuscript tables which contain the observations reduced to a uniform temperature and 
corrected for progressive chauge, as far tlii" was p:·acticnble, each ob:lervation marked thr~re aR a rli8turbance­
that is, which differed as much or more than ± :rn scale dfrisions from the normal of the vertical force, ancl as 
much or more than ±33 from the normal of the hor:zontal force-was tnrnscribed, and at once corn·erted 
into its equivalent in parts of the force to \vhich it respectively belonged. 0110 "-l'ah: division of the vertical 
force magnetometer equal8 0.000033 parts, and of the horizontal force magnetometpr O.OOO<•:Jti5 parts, of the 
ree11ective force. 'l'l1ese disturbances of the two compo11ent8 were tabulatPd in chronc>logical order; and 
when for any entry but one of the constituent parts appeared disturbed, the corresponding difference from 
the normal of the contemporaneous second part, whatever amount that, might be, was likewise entered in an 

adjoining column. The corresponding values of ..:JO and JS" were then easily computed for each disturbance, 
'P 

whether it occurred in both components or in one ouly. Trustworthy contemporaneous readings of tlie t>vo 
magnetometers commence with February, 1841, and continues to the close of tbe st·ries, in June, IS-!5. 

'l'he1·e is, however, an interval of time betweP11 the readings of tbe instruments, which we arc obliged to 
disregard-it amounts to but fi l'e minutes-the bifilar magnetometer having been rend so much later. 

As there is not generally a contemporaneo11s disturbance in the vertical and horizontal fo!'C(', the total 
number of disturbed values obtained by the procesf' exphdned above and employed is necessarily much 
greater than it was fc,r either of the components. It becomes, therefore, necessary to fix upon some limit of 
recognition for a disturbed value of the dip 1md also of the total force. This is best done by the adoption of 
that value which will separate an equal proportion of disturbi?'d values from the total number, as was done in 
the components. For the vertical component, one in eve1-y 10.5 observatinns; fm· thf' horizontal component, 
one in every 19.3 observations, wa8 separated aR a distm·bed value between Fcbrua1-y l, 1841, and June 30, 
1845; on the average, therefore, one in every 1.5 observatious should be separated in the dip and total foTce 
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~"riL•i4. During the time mentimwd thi> nmnbm· of nhsr,rvations of vertical force was 22,092, and of horizontal 
force 22,150, from which we 8hould accordingly derive nea:ly 1,470 distmbancl'S. Now the number of 

Je-
computed values of J/I and of ~ it< 2,362: hence, marking iu each set the 1,470 highest values, the limit 

'f 
of ±1.'l i~ reached in t1ie dip and ±0.00091 in t11e total force, which constitute the limiting values at and 
beyond which di:<turbance" are recognized in each element. To rrnder the series of dioturbance remits 
homogeneous, thP di,tu. bancl·S at the odd hour" ai'tpr October, 18:!:;, have been omir.ted. At Toronto the 
limit for the recognition of disturbances in the dip* was 1.10, aud in tho total force 0.0004, partti of the 
force. 

A.1,al!1sis ef tlle ilisturbanres ef tlw inclination. 

The nnmbcr of valucb of inclination rliffPring ± 1.11 or more from their normal amount, and wliich con­
~titute the dititurbancc vaJu.,s, is l,44G. 'l'heec arc variou~ly combim'd in the following tables, and, when 
Tlf'l'<'"kary, arP sf'paratt>d into two cla"~"~-thm;e which increasie and those wl1id1 L1ecrease the inclination. 
To the former the sign + i,; prefix(;d; to the latter the sign -. The aggregate and mean amount of <li:0turb­
anccs arc expressed in mmutes of arc. Tim columns containing the number of disturbances are headed with 
the ldter n. \Yhen ratio:i are given, they exhibit the prnportion of the amount of disturbances during any 

giv,;n sub-period to the average amount of disturbance,; during the whole }'el'iod. In the first and three 
subsequent tables the valued for the first five months of 1841 are omitted, as there arc no adequate means of 
cxtt•11ding the serie~ lwyon<l four full ypars. 

'l'ABLE I.-A.ggregate amount and number ef ,zisturbanccs ef tltc inclination in eaclr montk, dicideil into dis­
turbanres, 1rhicl1, inr:rcase and whirl, deNcase the inclination. 

-----------------~-~ ----

.Montll. - I 181(? n111l 18-t:!. 184:1 oud 1844 . 

! I I ' i ' ' 
u. r - ), n. I - I ·11. 1 - I, 11. : + i n. ; - i n. 

1----. __ 1 ___ • ______ ' ______ , __ ' ____ 1 _____ ! __ 

July ..........••..........•...•......... 

Augu~t ······-·····-·--···--····"···-····· 
8(1ptembl·r ............... ----- ... -- .. -- .. i 
Oetoh<:'r. ----·······---······· --------·-! 
~OYt.'lHbl'l'- •••••••.•••••••••••. 

l>t•cf'mber. - ...... . i 
January ..••...............•............. ! 

l<'t.•Orunry. -··. - - .••• - .. ---·. - · •·• ·· • ··· - -1 
l\larch ...••.... _ .••••.•.••••..• ·--- ...• --! 

~~;:[::::::::::::::::::::::::::::::::::::! 
June .•....••....••.•....••.......•...... !, 

24.;) 

:34. 5 

104. 7 

m.1 
79. g 

73. ,) 

7~. :J 

101. l) 

31. 6 

[)~. 2 

41. 1 

33. ~I 

't 1· 16 15. 7 10 31. 5 

JG I H.O I 13,G 

40 I H 4 10 ,I 20. 7 
3~ l:l. fl 19 . .j 

li 

8 

11 

31 l~.1 3.).:2 lfi 

:3fi 21. 2 l~ 12. 4 

33 40. ;) 24 (50. 7) (27) 

45 40. :l 2() C,7.6) (~fi) 

17 27. 0 l6 c~n. :J> (20) 

2() L4. 2 JO 5G. 0 :J[) 

2;:1 30. G 15 3!l. 7 l!:! 

21 21. 8 13 !l. l 7 

114. 8 1)4 

40. 2 27 

fl. 8 

9.5 (i i 

' (23.2) ' (14) 

(:!it.:.!) (14) 

(18.6) (12) 

17. 4 10 

34. 5 I 18 i 
i 20. 7 I 11 

I 

16.9 

20. 8 

8. 4 

7. 2 

o. 9 

29.6 

29. l 

13. 7 

43. 4 

~!l. 5 

7. 9 

J. 4 

10 

13 

4 

20 

21 

8 

24 

20 

4.1 

0.0 
7., 

10.1 

3. iJ 

4. g 

5 9 

4.2 

10. 3 
12. 0 

l. 6 

5. !~ 

3 

() 

6 

Tht! niJuei< in par-eutht•11t.·:-1 for January 1 February mid ).farch arc interpolated, and are tht average v~tlues of the corrci:iponding monthH of the y~ar 

pt·ect.·ding mid tht• year follnwing. 

1844 au<l 1?45. Sums, 1841 to 184-5. Ratio. 

----------
+ i "· "· + : ,,, i "· + I 

July ..•. ---~---~-~-~-·--·- ···--·-·-·----····----····-··,--1-.-J-'--'---=------=--=-1
1
-:--:-~1-= 

August ·-·-···---·-·-··---····---····-----···-····-·----' 42.4 2!1 3.9 3 111.3 66 51.4 34 0.83 0.75 

Month. 

September ...•••.•...••..•....••.......••....•.•........ : 2.J..4 14 10.9 6 lG0.2 67 H7.3 86 1.19 2.15 

October··---·---····---·····---·-······-··-·-·--····-·- 10.0 7 21.8 ll 106.4 54 83. 7 53 0. 79 1.25 

November····-·--··-·----·------··-····-····-·----···-- 40.3 19 ! 1. 5 l 165.3 73 24.6 13 1. 24 0.3.) 

l)ecember ...••••.... _ .•••• -· ..••.... ---- •.... - -·· .... --- 31. 7 17 37. 3 20 149. 2 Bl 78. 9 iB 1.12 1.15 

January····-····-···········----··-----·······-·····--- 23.7 10 7. 7 17:5. 8 9L 77. 3 47 1. 31 1.12 

FPbnn1Ty ··-·······-···--·····-·····--······--·······-·· 5.e 3 o. 0 0 178. 7 82 66. 7 43 1. 34 0.97 

1'1.a.rth •.•..•••••.••••••••••..•••.•••••••.•.•••...• - -·-·. 19. 1 13 5.5 131. 6 74 61. 4 40 0, 99 0.92 
April ... _ ... _ •••..• _ •••••.••••• _ ...• _ •.•... - - - • - - .. - . - • . 29. 4 J7 6. 6 4 167.1 93 50.2 30 l. 25 0.73 

Mny ....... ----·. ·--- --··- .••••••. ·----·. ··--- ·-·------. 2;!.0 10 4. 7 3 110. 7 57 71. 3 37 0. 83 1. 04 

June ..........•...... ·····--·-···· •.•..•..••.•.....•.... 23.8 17 8. 8 5 74. 2 46 57. ii 33 0. 56 0. 84 

• Vol. iii, p. xliii. 
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It would appear that during the colder season both set,; of rntio~ preecnt great••r value1:1. Between 
September and February, inclusi'\'e, this rntio is on the average l.lG, and in thP other months it ie 0.84. Of 
the ratios decreasing the inclination, the September and November value,; arc sorncwlrnt auomalrms-thc first 
too high, the second t.oo low. 

The following table gi\•es the annual inequality of the disturbance«, irrcspecti\·c of their sign: 

'l'ADLE IL-Aggregate amount and number ef distur1'aru:cs rif the illdi"ation in eack 11w11lk. 

bum. '" l{at~o. 

·------
i ' JulY-----· ·----- ·-----! l:.!4. J 74 0. (i,J 

Aug-u.~t ---- -----· ---· j rn'.!.; J llU u. tU 
;';q1t<'mber ______ 

·i 
:lOG. 5 J.i:I J_ ii I ------

' (ktolicr ______ ---- -- -· .I 1 \J~. I 107 0. \),) 

N ffYC111her .••••• 
i l ~·rn. D ~(). (I, (l.t ·----· ·1 

Do1.•c(•1uUer. _ ..•• -----· i ~-.!~. l ]'!\) L 1:1 

,.l;inunry ------ ---- ---- :,!;,;:. 1 ];).~ J. :!5 

Fchruary : :H~1.4 12:, l '>·) ---------··· 
;\far<·l1 ··---- --·· ------: HJ:L ,, 114 o. DG 

AJlril ------ ------ ... :Jl7. :1 J"!:\ 1.117 

.:\la)' ____ --- ------ ----1 ld~. 0 :q O.HU 

.Jun" ------ ·----- ---- J 31. 4 ill 0,6;) 

The s~ries t•ompri8e~ th<· four year' hctwu~u July, lt'4l. and .July, lt-'43. The ratio i;,; that of tlw sums. 

'I'lie ratio nrnr the au tun n:il equinox if' tlte ~n·flt<'~t of all; that nbout thP n•mal eqninox is a little 
h~low the average -...ahw. The lea~t value occurs, prr,[mlly, near the f3UIDmer sol,;ticc. 

TABLE III.-Aggrcgate amount and n·1n11lJt•r rif ili.1t1trhancc.1 o/" the i11dinatio11 in the different ymrs ef 
obsen.:atiun. 

Yem·. 811111. ... 
--- -----------------

lt-1-11-'4'2 .... _______ ... : 9\Hl. J 

1842-'43 ____ ------ ____ : 74:!. I 
I 

-11"-I:!-' 44 . - - - - - - - ..• - .. : 2,~,..,_ 2 
1244-'4'' ___________ .. ·I 3%. :.! 

The mtios cx11ib1t tlie vnxiation due to the c]e,~en-yeur i1wqn~tlity. 

f>O:j 

40,; 

1:-'4 

~27 

------~ 

I 
I Hatio. 
1 

l. 6~· 
l .,., 

0.47 

0. (lG 

'I'he minimum amount of disturbances in the eleven-year circle therdore occurred in the beginning of 
1844. 

'l'ABLE IV.-Aggrl'gafl~ amount and nirmber ef disturbances in each !/('<11', arrangl·d.for disturba11ces 
increm1i11g tlte inclination aud .for t/,osc decreasing it, together untl tli.c ratios <if t!a: s11ms. 

Surn. 

Year. "· 
+ 

----------------- -------- ------
1841-'42 ..... - ...... ·-·-· ........... -- .: 

1842-' 43 - - - - - - . - - - - - - - - - - - - - - - - - . - - - - . -

184:l-' 44 - - - - - - - - - - - - - - - - - •.... - - - - • - - .. 

1844-'45 ...... ---- ---· ••• - ... ---- .. ----

24 cs 

:~83.;, I 

217.8 
274.7 

S11n1. 

271. 6 

:li':it'. G 

7\1.4 

121.5 

Hatio. 

... 
+ 

1----- -------

JG5 I. Bl 

2JI O. llC 

4rl 0. ;l;} 

70 0. •~-< 

l. 32 

l. 74 

0.3" 

0,5!) 
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The minimum of tl1e eleven-year p(eriod is equally wdl marked in the disturbances increasing and in 
tliose decrt'asiug tlie inclination. 'l'he mm of t11c po~itive values (1,603.'5) is to the snm of the negative 
valut>s, (822.'l,) HS 1.95 to 1. At 'l'orouto, between 1844 aud 1848, this ratio was fi.G to 1. 'J'he ratio, 
however, increased from 2.7 to 8.5 to I durillg this time. 

In Ta Lies V and VI, whicl1 exliibit tlie di nrnal inequality of the disturbances, the whole series between 
:February, 1841, and Jum., 18-15. is empl11_vel1. The sums, numbers, and ratios given do not in strictness 
apply to the even hours, but to au epocli 20 minutes later. 

'I'ABL~~ V.-Aggn·gafr' a11101111t and nwnl,rr '!f rlisturhances 'if tlie indimrtion, distril!lltnl our tit GCtf'li 

lw1as t;ftl1t day, andYatiu, ~71ou·11rg tiff diu11wl -i1ll·'fualif.1j <tf tlte •u:n. 

------

Hour. Snm. 71. l~atio. 

I 
0 ... - ---- . --. -------· ·I 24-1. R H:l 1.]] 

~-----------
I 18:~. 2 J JO (I, 1-<;\ ---- ------1 

4 ______ ---· ------ ----- I lt'4. ] J 11 (I, tl4 
6. _____ -----· ------ ... 17ll. 8 U8 0.7ti 

~·-----· --·--·---- ---.1 JG4.8 !l·I 0.70 
)() ______ ____ ,, ______ .. [ 21 :UJ l )(j o.nu 
Noon -- - - -- ------ ---- 2~>0. 7 HI ]. 14 
14 ... ___ -----· -------· 2fiU.U J:ll 1. J!) 

](),, ____ 
··-- ------ --·- ! 232.4 1:10 1. (j\j 

lt' .. -- .. ---- ' ---- ______ ! 24:i.O 12(\ 1. 1 I 

~o .... I 2~.:l. (j 121 ]. ]() ------ ........... -· 
2'2 ........ ---· ---- ---- 2:i~. n ]~5 ].09 

-----

The hourly <li~tut'banceR of the inclination exhibit a regular progrc~sion-Letween l a. m. and ll a. m. 
tht~ numbers fall ~hort of the mran hourly value, au<l during the remaining afternoon and uight hours tht'y 
cxce1·d this avcrnge valne. 'l'he minimum occur8 near S a. m., and the maximum near 8 Ji. m. There is, 
however, an indication of a superimposed smaller progrernion, which, owing to the sho1·t se1·ies of observation, 
is not di;;tinctly brought out. At Toronto we have a double progrcesiou, and tl1e above ratios approximate 
to it. At Philadelphia a secondary maximum iirobalily occm~ about noon, and a secondary minimum about 
4 p. m. 

'!'able VI shows the ratios at the different homs for disturbances increasing ancl di.-turlmuces decrna~ing 
the inclination. 

'l'ABLE VI.-Aggugate amount and numlm· ef 110urly distw·bam.·ex <if the inclination for increasing and 
decreasing 1:aluts, and mea11 tjj'et;t r!f disturbances. 

--- .. - --·-~ ·-·-
i 

--- ----- ------------ ---- ---- --- -r-~----
Snm. Sum. I Hatio of aum. Excel"s of in- A"·erugc 4liurnal 

I 
lfour. 11. --------·-- -- I "· --~-------------- eremiing di~- effl::'ct of dis-i . 

+ : I I + turLaneea. t1trbtlllce", 
: 

-----------~ 
, ____ ---~---

---~---- ------
I 

I 

I 

0 ..... - ... 163. !! 94 80. 9 I 49 1.15 1.06 + s:i.o + O. OB ............ ·-·1 

2 ...•.................... I JOl. 7 61 81. !) 4!1 0. 71 1.06 + 20.2 .,. 0. 0'2 
4 ................. _ ...... ! e~.4 I 51 101. 7 60 0.f"3 1.33 19.3 -0.()2 

6 ~ ---... - - --- ---. - ... - f tl7. l I ;;.7 7:3. 7 41 u.~ 0. ~6 + 23.4 ~ 0. 0-:..! 

i;•••·::•········1 
~17. H I 

;,s 57. 0 3tt o.6n 0. 74 + 40. A + o. 0:1 

130.2 &l ea. 4 52 0. 91 1. ()() + 46. 8 + o. 04 

1:39.3 7:> 111. 4 66 o.~s 1.45 + 27.9 + 0, O'.l 

rn:t 2 90 G7. 7 41 1.3;, 0.89 + 1~5.5 + 0.10 
16. ······--·-·········--· 148. 5 79 83. 9 51 1.04 l.O!l + 64. 6 + 0. 05 
li' ........ _ .......... _ .. __ li8. 7 86 66. 3 40 1. 2.5 0.A7 + 112. 4 + o. U!J 

2-0 ........................ 19e. 3 87 ti:>,3 34 1. 39 0. 72 + 143.0 + 0.11 
2'.! --------------·--······ 181. 5 91 56. 5 34 1.27 o. 74 + 12:5.0 + 0. 10 

------·-------------··----------------------------------------
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The disturbances which increitse the inclination ~how a very 1·egular single progreRsion, the value at 2 
p. m. only l1eiug slightly a11omalou~; their minimum occurR at 4 a. m., aurl their maximum at f; p. m. 'l'l:e 
di~turbances decreasing the iudination are E.mall in numlif'r at all lwnr:', and Rl1ow a Hencfoncy at double 
progressiou-p1·incipal maximum about. 110011, principrrl minimum about S p. m., secondary maximum about 4 

a. m., and r<ccm:dary minimum about 8 a. m. At Tornuto the results appear differrnt; but it i:i ab~olutdy 
necessary for effcctiYc. comparison to have results from contemponrncou~ series. As at Torout<>, tlw ilistnr1-
ances increa:'ing the inclinatinn greatly 11rq1nndcrnte over thoH' ileerea:lin g it. The accumnla ted cff<:ct of thi~ 
difference is shown in thre column beaded "excess," (Tal>1e YI.) At the honr 4 a. m. alone we find tl1e 
iucreasing disturbances i11ferior; at tho hour S p. m. the difference Las rcachcil its maximum. At Toronto 
this maximum occurrnd an hour or two after midnight. The la3t column of 'L1hle VI exhibits the average 
diurnal effect of the disturbances, (exceeding l.'l, their normal value,) tlu, plus Rign ind icatiug u p1·epouder· 
ance of increasing dip. The uumlier of days is l,297. 

'I'he distribution of the dbturbances aewrdiug to their m11guitude, for an equal increase of 1', is a~ 
follows: 

I I 
1. l and 2. l .. __ ...... . 

;!. 1 and :J. 1 . ___ ....... ' 

:J. 1 ai1d 4. I . - - - .. - .. . 

4.1 alHlr..1.----····· 
G. J atlll fi. I ___ ~ __ - - __ _ 

Ii.land 7.1 ----·-···· .' 
7. 1 and 8. 1 . ____ ...... : 

Beyond ... ______ ..... . 

::So. of di:-:.turli­
nncn;. 

111\J(i 

2n 
c:} 
27 

Analysis ef tlic d111turbanccs qf the total .force_ 

'l'he number of values of total force differing 0.00094 parts of the force from its normal amount, and 

which constitute the disturbance values, i_s 1,470, which have been combined in a manner similar to that of 
the disturb:mces of the dip. An increasing total force is indicated by a + sign; a decr.,asing mw by a - sign. 
The aggregate amount and mean amount of disturbances are expressed in p:n·ts of the force, and the lettc1· n 
indicates the number of disturbances. In the tables of the annual inequality the serfos commences with July, 
1841; in those of the diurnal inequality it commences with February, 1841. 'l'he ratios given are those of 
the aggregate amount. 

TABLE VIL-Aggregate amount and number ef disturbanres ef tltc total force rn cur:h monilt, dii:ided into 
disturbaiices w/i,icli in,creasc and w1ticli decrease tlle .force. 

I 

1842 aad 1843. 

--+--~-.. -.-------,,-. - ---,----1-~. -T --=-
-Ju-,-Y-----.--.------.-.-•• -.---•. -.-.-.• -.-.--.-_, ____ o~-"'J_4_4_,_,_-,5- .04552 32 1- .01115 - -8-1 .0-2518 

~~~~~~~;-;~:~~~~~~;~~~~:~~:- ~~; ~! :~~~ :~ ~~~~ ~~ il· .. 1 -~~i~ 
December.------------------· .07:>98 47 .05026 3::i .lU715 .00898 

Jf\nuary .••• -................. .05321 38 .04939 3G (.047!>2) (32) (.03~22) 

; __ i_~_;_:·_·_,_._._ •• _ .• _._::_:_•_•·-·-·-··-·-··-··~-·-~-~-f~_'._.,'-,_E_" __ ._~_ ~ I :~: ~: I :~: 

1841 and 1842. 
Month. 

lf4;J and 1814. 

I ,._ 1 + 
1--_j --·----, 

n. I 
i---~~l3;-

! n. 

11 
i (Q4) 

I
i (16) 

(19) 

I 18 

14 

7 

.00000 

. 00"30 

. 01330 

.OOGG3 

. OUf.3 

. 03::ti7 

. 03~64 

8 / .oo~m 
lt) i ,00734 

J;J 

27 
10 

. ()(l.:;8.-J 

• 0'"...!483 
. fltl(i-J,-) 

. 01.-.ot; 

. Of).j:-.!(i 

. 0~419 

. (1'2181 J~I . DHHO 

5 
Ql 

6 

13 

4 

19 

. OOH77 6 . 00000 0 

_ uo~----~ . 0-2193 ___ ~)() 

The velue11 in parentheims for January, February, and Jda.rc.b, are interpolated, and am thP average Yalucs of the eorreto<poudipg months of the 
year precediog and the year following. 
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i 1~4-1 and 1845. 

Month. 

\_+ ~~ ----~---------------
~t~~:;:::::::::::::::::::::::::::::::::I ::~,~ 
fkpt.cmber ••• ---- --· •.•••••••••••...••.. i . 0Ci71."i 

~:~:::.~~---.·.·_::: :::::::::::::::::::::::I :~:~ 
~:~::r~~r- ~ ~ ~ ~ ~~ ~ ~ ~~ ~ ~ :~ ~ ~~ ~ ~ ~ ~~ ~ ~~~~~~~I ~ ~~~~~ 
I<'dinrnry .•...•••.•.••.....•.•.•.••..... : • 00000 

35 

3 

12 

~~;~:-::::::::::::::::::::::::::::::::-! :~~:~ .. 1 :: . 

Juno ···········-···-···-------······--·j .00-270 
·-----

. 01076 

. Ol34~ 

.00108 

.008ll'J 

.00100 

.00410 

.orn4:i 

. OO:!lG 

. 01!?31 

.00463 

• 00-211 

• 00108 

_ ) Sums, 184-1--18_4_5· ___ _ 

. + 1-•t. i n. 

10 

1 

11 

3 i 
2 I 
1 ! 

·------ '--1-----
.048f>4 41 • 0852.1 

. 074t:H !:"18 • 041)-14 

• 06224 46 • OP877 

• 04800 38 • 02501 

. 04701 36 • 05958 

.12943 94 • Ofl985 

• 145~7 99 • 10210 

• 124.-J.3 90 • 06167 

.106Z2 86 .089"4 

.10339 75 • 073()7 

. 10771 6'2 • Ol3!JO 

• 039;10 29 • 04;,;io 

n. 

59 

40 

69 

20 

51 

52 

77 

50 

68 

54 

32 

39 

Ratio. 

+ 

0. J6 1.28 

u. 87 0. 7lJ 

0. 72 l. 48 

0.50 0.38 

0. 54 0.89 

1. 50 1.05 

1. 68 1. S:l 

1. 44 0.92 

1.23 1. 34 

1.20 1.10 

1. 24 0.65 
0. 4fl 0.68 

The ratios of the increasing distm·bances of the force have a double progression, as have also those of 
thH ilecreasing disturbances, though not so well marker!. Increasing rlisturh:wees .-bow a principal maximum 
in January, a principal minimum in J uue, and a secondary maximum and minimum in August and N ovcmbcr, 
respectively. Decrca:;ing disturbances show a pl"incipal maximum in January. a principal minimum in 
October, and a secondary maximum and minimum in September and l'tlay, respectively. It appears, the1·efore, 
that, upon the whole, we observe the same laws as at 'l'ornnto, viz: the disturbances increasing the force 
and tl1osc decrcasi11g the force follow the same progressive monthly change, and exhibit maximum values 
about the equinoxes and minimum values about the solstices. This last remark also applies to the results of 
thB following table, in which the anunal inequality of the disturbances is given, irrespective of sign. 

TAllLE Vlll.-Aggregatl' amount and number ef disturbances qf tlic total force in each month, and ratio 
ef sums. 

Sum. n. Ratio. 

July ...... -----···----: 
i 

0.1:1387 100 i 0.87 

August·----·-----· ..• 1 0.12132 98 0.79 
I 

I September ..•••• ------' 0. 16l!JI ll5 1.05 

October •..• --- .. ----- 0.07:!()1 !.8 0.47 

Novemoor .•.••••• ---- 0.1065!! Si I 0. 70 

December ...... ------- 0. J!J930 146 
I 

I.:m 

January ......•..... 0.24797 176 I 1.62 
l'ebruary ..... _______ U.1M20 140 I l. 22 

March ..•• -------- 0.19576 IM 

I 
1.28 

April---------------- O. l7Q4fj 129 1.15 

May .......••••• - • 0.15161 94 0.99 

June ... ,, .. ---- ...... 0.084;:!0 68 I 0.56 

T AIJLB IX.-Aggregate amount and number ef disturbances ef the total farce in the diJJereJ1t years ef 
observatio'Ji. 

Year. Sum. 

1841-'42 ---- ---- -----· • 78836 
1842-'43 •••••• ---- ---· .51657 

1843-'44 ---- ---------· .32798 

1844-'45 ------ ---- ---· . 20499 

The ratios of the 11um11 exhibit part of the eleven year inequality. 

n. 

558 

379 

272 

156 

Ratio. 

1. 72 

1.13 

0.71 
0.44 

The minimum of the eleven-year period, according to the above ratio, occurred, probably, in 1845. 
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TABLE X.-Aggregate amount and numlier ef dist11r11ance.~ in eacTt year (July to .Tulp) arranged for 
di:sturbances increasing and disturbances der:rea.~ing tlu:farce, with ratios ef sums. 

I Sum. 

'11. Year. 1-----1 ----=-.-I 
~::~=::~ :::::::::::: :::::::::::: :::::: :1 
1843-'44 ·----- ----·----- ---- -··· -----·. 

1844-'45 ---- ---· ---- ---- --- - ---- ------ -

. 4ii29!1 

. 2G~~47 

. 19228 

. 13670 

:ll:l 

ldO 

Jii8 

103 

Sum. 

-----

. 33();)7 

. 20310 

• l:lG70 

• OG6:29 

Hatio. 

n. 

+ 
-----

24r, 1. 75 I l. 67 

Hl9 0.98 ]. 32 

114 0.74 0. 68 

G3 O.G3 0. :13 

The inequality of tl1e deven-year period is equally well marked for disturLances increasing and for 
disturbances decreasing the totttl force. 'l'hc sum of the positive values i:; 1.037 44. and of the negative 
value, 0.80046. lncre;1sing dil'.lturbances arc, therefore, preponderating in the ratio of 1.3 to 1. In tlie years 
1842-' 43, however, decreasing disturbances were in excess over increasiug ones; and at Toronto, between 
1844 and 1848, the general effect of the larger disturbances of the force was to decrease the total magnetic 
force more than to increase it. 'l'he exce8~ in the different yr>ars appears to be rather irregular. 

The following tables exhibit the diurnal inequality of the difturbances. The whole 8eries, beginning 
with February, 1841, is employed. The sums, numbe1·s, and ratios given apply to an epoch 20 miuutes later 
than indicated by the tttbles . . 
TABLE XI.-Aggn'gate amount and number of disturbances ef the total force, distributed over tlte ez-en 

},ours ef tlte day, and ratio slwwing tlw diurnal inequality ef tltc sum,. 

Hour. Sum. n. Ralio. 

0 .••••••••••• ---- •••. - . 19733 150 l. 19 

2 .................. ·----- ---· - • 20046 148 l. 22 
4 ____________ ------ --- . 20018 148 l. 21 
6. ____________________ . 17163 121 l. 0,1 

8 .•••.. --·-·· ·--- ---- - .131'58 JO(i 0.84 

10 .................... . 13091 105 0.83 

Noon ••••••.••••.•••.. • 150G8 115 0.92 
14 ____________ ---- ---· . 19949 144 I. 21 

18 •••••••••••••••••••. . 14958 118 O.!ll 

18 •••••••••.•• ---- ·--- . 13974 103 0.85 

20 •••••• ---··- •••• ·--- .13176 97 0.80 
2'J ________ --···- ------ . 16077 117 0.98 

The hourly disturbances exhibit a regular double progression, with a principal maximum at 2 a. m. and 
a principal minimum at 8 p. m.; also a secondary maximum about 2 p. m. and a secondary minimum about 
10 a. m. At Toronto these hours were, respectively, 3 a. m., 11 a. m., and 5 p. m., 9 p. m., showing an 
exchange of the hours of the principal and secondary minimum. 'l'hc disturbance at the hour of maximum 
is about eleven times greater than at the minimum hour; whereas this proportion is but one and a half to 

one at Philadelphia. 
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'l'ABLE XII.-Aggregate amount and number qf J,ourly disturbances qf tlte total force far increasing and 
decreasing values, ratios, and mean r:ffect qf di.,turbances. 

Jl()Ur. 

0 ................................. .. 

~---------------------------··--·-·· 
4.......... . ........... .. 

6 ................................. .. 

8 ................................. .. 

10 ................................ .. 

Noon ..••.........•••....•.•..•..... 

~~--:: :: : .. ::: · ::: ::: ::: ::::: ::::::-1 
~~::::::::::::: ::: ::: ::::::::::::::: i 

Sum, I Sum. I I Uatio of i:;um. , 
! I ' DilforPnce of 

811ll\S. 

A verng-1• diur­
nal ~ffcct. + n. 1------1 n, I - --;--1------1 

---- -----1-----•---1---- -----1----- -----
i 67 1. 22 1. is I .10.J/I) 

. o~.Jf<~l 

• Ot1:.!fi·1 

. (}t'-149 

• li62(JL 

• 0-C:JG-1 

• 07094 

• 13033 

. o .... t;~;4 
- 0!'880 

. 0~2"23 

• Ot\791 

66 

48 

46 

51 

86 

66 

64 

60 

71 

• 091G3 

: ~~rn 
11

.I ig~ 
.073~7 ... 

• 07~-IG4 64 

. 06~G6 58 

. 06:~94 50 

. u.>m4 I 39 

. ll-EJ::-.. 1 37 

. 06"86 4G 

0. 99 

0. 9.j 

(), 97 

D. 72 
0. 73 

0. 8:l 
1 . .50 

1. uu 
1. O:! 

0. 95 

1. 13 

l. 47 

1. :Jl 

1. 12 

0. 97 

0. ~14 

1. O:l 

0. ~8 

0. 81 

0. (){) 

0. tH 

0. RO 

+ .01407 

- .0::!8()8 

- .C:JWO 

- .OO~G-'1 

- .013:l6 

- .OO~J(i3 

- . 00270 

1 . 06:!:7' 

+ . 02:J70 

+ • C3780 

+ . (J:32i0 

+ . ll3.)0.3 

+ - 000011 

- .00002'2 

- • 0000:."!7 

- .000002 

- .000010 

- .00l){UJ8 

- .OUUUll7 

+ • 000049 

j- .OrnJ018 

+ • 0000;:29 

+ .0000"...!.J 

+ . 0000-.27 

The ratios of the increasing and decreasing disturbances appear to follow the same law-that is, the 
values at any hour appear to be complementary to one another, a high 1ilus value corresponding to a low 
minus value. The Jlhenomenon is, however, not so distinctly brought out as from the longer series at 
Toronto. The last two columns contain the differences of the sums at each hour, and the average effect of 
the larger distmbanccs -0f the total force. From 1 p. m. to 1 a. m. the larger disturbances augment the total 
force; from 1 a. m. to 1 p. m. they diminish it. Greatest augmentation at 2 p. m.; greatest diminution at 4 
a. m. The greatest augmentation is nearly twice as great as the greatest diminution; whereas, at 'l'oronto 
the opposite effect was observed. 

The clistribution of the disturbances of the total force according to their magnitucle, for an eq_ual increase 
of .00090 parts of the force, is as follows: 

Between ·i No. of distml1-
i ances. 

-----------1-~- ---- --
1 

.00094 and .00184 ..... 1 

. 001<34 and. 002i4. ----1 
• 00:~4 and . 003~4. -- . -1· 
. 00364 and . 004:>4 - . __ _ 

. 00454 and . 00544 ..... 

. 00544 arnl. 00634. -- --1 

. 00634 and. 00724. ----

lkyond. ---- ___ ... ----1 

1324 

122 

17 

4 

2 

0 

1 

None. 
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APPEI\DIX Ko. 17. 

DI8ClTS8lON OF THE MAGXETIC AND METEOIWLOGIC'AL OBSEJ:VATIONS MADE AT TllE GI1lAIW 

COLLEGE OBSEl~VATOlff, PHILAI>ELPHIA, IN lt'-IU, J 1W, 11'48, 11'4:l, lt'l44, AXD I ~4''· l'Affr XI. 

1-\0LAH-Dll:HXAL \'AHL\T10N AXll AXJ\l:AL IXEQl'ALITY OF THE INCLIXATIUX AND TOTAL FOJ{l'E, 

WITH lJLH;HAMi', (REE PLATE No. :11'.) BY A. JJ. BACHE, LLD., Pr:J·:t-;JDENT J\.\TJO::\.\.L .ACAJJE::\IY 

OF SCIENl'BS, SCl'EIUNTENDENT CNITED STATES COAST SCHYEL 

[From the S111ithooni1111 Contributions to Kuowle<lg-c.] 

80Tar-diur11af 'l'ariatiun qf tlu: dip a11rl total fora. 

'I'o make the combination of the horizontal and vertical-force components complete, there rC'mnins the 
discusl!ion of the rPgular rnlar-cliurnal vmiation ancl it;: annual inecprnlity of the rc~ulting diJ> :rnd totnl force. 

Table 11 I, of J';irt Y, contain~ the f'olar-dinrnal variation, t~xpre~serl in part.R of thP forcr>, of the horizrmtal 
component freed from the larger d ititurbauces. 'l'ablc Il I, of 11art Y 111. contains similar infonrn1tion with 
l'egard to tlw vertical component. The numbers of tht~se t11blc,,, however, c1mnot he combiner] directly, owiug 
to the eleven-year inequality, which rPquircs that the twn set~ of components should cover precisely the same 
interval of time In the present ease the tal>le of the horizontal foree exteucls from July, 18.JO, t.o July, 
1845, a :five-year series; whereas the table of the n·rtical force extencl:5 over four years ouly. A new table 
of monthly normals of the horizontal component was tben~fore pr<>pared, in whid1 the first year's observa­
tions were omitted. 'l'his was done by the same method ao had br•en followed in the pn•paration of the 
former annual values of Part V. 'l'he following table differs from that of Table I, of Part Y, ouly in the 
number of observations employed, an cl extends from July, 1841, to July, 1 84[): 

'l'ARLE I.-Recapitulatinn rif tlic lwNrly normals ef the Tiorizmilal fora ( cxprcs.1·l'll m scole dirisirm .. ) jur 
eacli muut11 qJ the ymr, and.for .iummcr, u·inter, attd the wlwle year, hellNen Jul!J, 1S4l, and .Jul.if, 1645. 

Uh, 

Year ........•...... ·--··· .•.... 8~.J.2 

Summer------ .••..........•.... 882. 8 

Winter ------·----------------- !?87. ;"') 

]. 

7UO 

ern 

883. 5 

E82. n 
8R;>. 0 

883.1 

t-!8:.!. v 
PH4. 2 

3. 

788 

81:J 

8~2. 0 

"~u. t< 
Brt:l 2 

4. 5. 

81'0. 4 87~. 8 

~7~.;.? 877" 2 

B81. 7 SS0.5 

G. 7. 8. 9. 10. 

------ --------- ---- ~-----· ----

E77. 4 ee 1. 2 8t7. 4 8f•4. 4 Sci~. 4 8~J8. t-1 

t-!7J.:J 1'80." 88~. 7 897. 8 BOO. 7 tl!_l~_{) 

87Y. 5 8>'1. 7 8tl.J. ~ 891. 0 8q6.'2 8tJLI, ;1 

'l'he summer 
March, inclusive. 
decreaBe of force. 

months comprise April to Septembe1", inclusive; the winter months compri"e OctobL•r to 
One scale division equals 0.0000365 partEI of the force. Increasing nurnhcrs dc1wte 
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1841-'45. 
' ' I I I 

I I I . i -,----i---, ' I 
12h. (noon.) 13. 14. i 15. : 16. 17. ' 18. I rn. 20. i :H. 22. 1. 23h. 1-~ 214--rn. 

----------- ----1---1---·---·--- ---:--- ------·------.---.---
July......................... 797 788 i 782 780 779 783 j 788 78l 793 7~)3 7H3, 793 1·-······ 
An~n11t 8'..!0 8ll l ~o:l 802 E04 sou Bl5 8:16 817 81G 816 815 .••••••• 

September................... 844 834 1· 829 I 828 f'28 832 P:w R:J4 8:'1.!! 834 i 8:3'2 832 -------· 

October...................... 86fi ~60 , t'5fi 854 e;-4 854 854 854 6.'5:i ?;).') S::i:J 83:2 i--······ 
1' ovember .......• _.... . . . . . . f-'fJl Ii Ki~ l:"S:l 85:! 851 853 851 HSI 8:-r~ 832 88~34 8:-,3 

J>ecembcr.................... 8U4 889 8~:1 8~0 87t3 878 879 Seo 88'2 ~84 " 883 ! ....... . 

~,:·:,~::~;::::::::::::::::::::: ~:~~ : ~~~ ~~~ ~!:~ ~~~ :~ ~~~ :~~ ::~~ ~~~ :~: [:::::::: 
l\lan·b ..••.. -·--·· .•.•.. .••... 0:14 I !)30 0;.?3 !JIB 921 !r23 !J;.?4 !)~3 921 !J:.20 i !)21 9~0 

~:t: . : I ~~ : : : : : _ ::: ::; _Ei _ :~_ ::: 2 I 
e i.i. 2 I eo9. o ee.J. 2 sou. 1 eeo. 9 8t<J. i """- 7 P"'' " I ""' 2 81-7 i II ~BG 1 ~tit.. u . _. 

J 

K91. o 1 81:!.J 7 ~7G e f!7J.:; 87.). 5 ti7~. 7 8"3. a eeJ. 0 I eeti. 2 ss.:;. 7 esL s se-i 2 

en:.i/ 8~4.o; t<S!J.5 8r:11.o r;r<G:~ t:il:i7J l:'.lt-K:! !:'~87/ ~en~ 8885 8~b.5 t:-87.s: ....... . 
fiu1111ner ...•••• --··· ----- .. ---· 

'nuter -------· ·····---------! 

Subtracting each value from its respective montlily mean value, and converting these Jifferences into 
11arts of the force, vrn obtain the numhers of 'I'able II; a plus sign inclicates a greater force than tl1e normal 
value, a minus sign a smaller one. The first three decimals are placed at the head of the table. 

'l'ABLg IL-Regular so!ar-diurnal rnriation ef tlte l/(}ri:.mtlal Jorce bdween Ju'!! 1841 and July 1845 

JX 
Values of ~. 

0. 000 

Oh_ r 1. i Q. 1

1 

3. : 4. i 5. i G. 'i 7. r 8. ~. I 10. !.

1 
111'. • ~ 2l '"'· 

I ! l ~ ' -----------1---- ------1------i---·---·---:---------;------
January...................... -0-25 -t08:i i i 085 II 1 12t l HJ4 I ! ]()4 J -;-1!14 -' 231; -t-15H' -1341--..15..1. -4!l~l 
Fl'hmary..................... -003 1 +o:i2 +of~ -: 10;:1 -';-1781 +2;)1 l -f:J~.t +251 j +I7t! +032 -lSG I -;J5!J 

March......................... --7087 -f 160, :2J:: -i ~33 +2:J~l I +30~> 1 +34~ +23~~ +o.:JO -~o~ -331 
1
! -534 ....... . 

April...--------- .. ·---·------ +110 +1rn -, 111;, +219 +:1m :i +iG:i \ +:is:-. I +2'.l'.! i om -.ir,., 1--fito 1, --637
1
1 .......• 

~:::;e·.:::::::::::::::::::::::: =~~~ _:;,' ~~~;I ~~!~ 1~~: I 1~11;~ i ;~:Ii !:~; =~~ =~~I =;~~I =:~~ !:::::::: 
ju]y. ------·----·----·------- -017 +oJ~l ! --1 O.'ifJ Ir +002: +129 ! ~ lfiJ -t-202 ...:.092 ! -~lHJ -4;)5 -:)ti5 I -492 I ....... . 

Angu:-;t....................... -f oeo +oeo +oso -+117, -115:i: -: ~26 +2G3 
1 

~ 001 I -3.58' -i2:1 -796 / -5tO j ....... . 
SeJJh•rnber ........• --······--· +168 --241 +131 i +168; +:!77 i +a50 +460 I -f-131 i -.107 i -509 -708 i -672 i---····· 
Oetober ··-··········-·· ...••. t 116 +262 ..J 225' +298 335, +3~ -1 3:3.:. --+ 189 I -030, -249 -4:l3 / -3!'.l:> 

ooo +035 -+ HYJ I 1143 t 181 : 2;,n ~ 2'll ) +143 1 ooo -~o I ~2!l. -4391----- ·--
u .. ccmi ... r --------------------~ -· U55 

1~ +rnl 
1 

'237 i +274: +347 I +3W: +2:l7 +0911 -164' -4211 :~ 
I i I I i 

+cm +oss i +103 +143: +;ioi t +2:,9: +310 +nt ! -055, -310 -456: -469 l--··--·-
+<l43 +•m 1 +on +1rn 1 +174 · +247 ! +:n1 +116 -20!l -50~ -610 ! -5Ii 1--------
-+0H +105 +134 +1111 +:J'.JGi +26tli +30.; +2251 +oos: -114 -:io:i) -424• ....... . 

18'11-'45. 

Nov(•mber - .••. - ••.•.••...•• _. 

YDo.r 

Su1n[ner. --···· - ··--- ...• -·-·. 

''Tiutcr ........•• ·--· ... --·-. 

l121qnoon.l' 13. ! 14. I, -15. I 16. I 17. 
1 

l 8. \ 3\1. i 2D. ', 2l. I 2'l. I ~,:-1+2Ltm. 
----------'---------:---;---1---1--1------------!---1---
JurrnaTy .. --·--------------···J -427 -171 -0'~ I +JGR I +rn4 i -085 -023 ~ -0-JS' +011: -025 --0251 +012 J·····--· 

ff!~ :[ ~,~ ~ I21E/~l~i~ §§1 ~1EI· J I -12'J: +o.54 +301• +316 +34(,, +l!OO +017: -0rn -019. -051> m>: -O'J2 :----·--· 

J:~; ::::::::::::::::::::::::: -236 +09"2 +3JJ ! +384 +42] j +275 +O!J2 I -017 -(J<JO --090 I ~ 1-IJ'JO ! ...•.... 
Augu•t....................... -175' +153 +445 i +482 -t-40!J +~6 +007 j -W9 -066 -029 -02<J +001 f _______ _ 

s .. pterober. ·-·--···--------·- -asu i -015 +rnB i +204

1

1 +204 +o58 -015 -015, +058 --015 +oss +o5R ....... . 
Octob<'r.---------··---····--· -40<3; -249 -103 I -030 -O:JO -030 -030 -030 i -067 +ooo ~OOfi +013 I' 

Novemhcr- ••.•••..••.•••••..• 1 -2lJ3 i -183' 000 I +03.; I +o7Q 000 +012 J 072 I +o:i:; +035 000 000 -----··-

u .. c,,1111"''-------·------------j -493 ~irn -164' +01H +rm +091 J +u:>5 1 +en~: -055 -1~~ -128 -O<Jl ,---·--·· 

~::::~_------~=~~-! -338 -n2, +100 i +1e9 j +1s:i +10:i / +<Xm 1~1-:: ~-=:;~1= 
!lmnm<r---·---····---· .. ·----f -257 +011 +~ti"!? [ +3091 +30!l 

1 

+19"2 +<l2.) / -019 I' -044: -063: -03U -00~ 
1 

....... . 

~Vinw~-_:_:::_:~---···----··-·---i -416 -236 -059 i +068 +0571 +014 j -012 ! -030 I -018 -0031 -023 +004 --··----

1~41-'4;;_ 
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Tr\' render tl1e pr<:>cr,ding t.alile unifn1·m with the similai- one of the vertical component, the value;; at the 
odd l1011rs will hereafter he clro11pcr1. Their weight b less than one-lrnlf of that of the even hours. 'I'l1e 
8mall difference in the tiJnPs (O.m9) will be disregardeil, anil the values of tlie dip and total forc-e, immediately 
deduced from the horizontal and vertical components, will refer to 11n epoch 21.ml after the full hour. 

For greater completeneRs Table III, of Part YIII, is here inserted. 

TABLE. III.-R<'gular solar-diurnal 1;ariation ef tlie 1:ertical fon:e betu:een Jul!/• 1841, and .July, 18!5 . 
.J y 

Values ef ·y . 

1841 to 1845. 1~1~! __ 4·_1 __ 6. ___ ~·_i~I Xoon. 
1
_1_4_. _)_1_6_. _i_i_s_. -~ 21JL +'2(°';i·J. 

I I ' ! 
January ........................ -05n\+~3Rl+o10:-o::u -026;+11:!;+11~ +:Jo4!-0~J::? -323 -::!24 -1::~ 
February .••..•••.. ·----·--···- - EJ8: + o:t1 - 1:~2' - 165 + D!19' + 2:H \ + 2(i4, + :mG' + Elt: - 2f'i4 - ;~:rn - 13'J 

Mar<"h-------------------·-·---- - 178 i + 086 - 0·16 - 11-:.:! + ()8G + Ilfl j + '.2:il ! + 317 j-!- (}20 - 17R - H;1 - 211 

April.·--------·-·--·--···--··-· -3J3j-1tiJ -122 -0'"23 +I7.J.+:2i4i+:2T1 +340 +241 1 -0~3(-3~0 -::1~0 
May ••.••• -·----····-·-·--··-·· - 41~ 1- :J41i - ~14: + 049 + :!-17 ! + ~f-10: + 346 + 44.-) + :JJ:i + OHi !- :3~3 - 412 

.Tune ..••••••.....•..•. :· ..••.... - 528 1- i,KJ7 - 198 - 03:3 + JU8; + 3\M i + 5!J1 + 4fo~ i + 36a - Oti6 \- ct.2~+ - 46:J 

July........................... - 571 1 - 406 - 2!1 + O!'i6 + z~1 f + 419 ) + c>l<4 + ;,:;1 j + :1~0 - 04:l I - 40•i - ;;3e 
Augnil;t. ________________ . __ .. -48;J!-3t-:6 -2~7 -OB~l +ia~ +4rl(ij+736 +s71l+340 -0·1:~.-386 -485 

September _______ ·----··--·---- - 469 \ - 304 I - ~71 1 
- 20;:; + ru~ + 82:J I+ 5::!1 + 5~1' + 3;)6 + 0-211 1- ~7] - 337 

Oduber·-----··----·----------- - 09!l I+ OGG 000 - (J~'l + ;.;;Jl ; + 1~8 j + 1~18 + 1qp - 0:33 -1[~~ - 264 - 1~~ 
NovemhRr. _____ •. ------···-· - 043 - 043 

1 
- 142 - 109 + (J8G + l~~ ( + 2.;>-1 + 2-21, - 010 - 07G J - 10~1 - lf19 --··--· 

December ____________ ···--···- - 05U + 13D 1 + 040 - 059 + 040 I+ 139 1

1

+20.J + 205 1 
- 09~ -2qQ i - 191 - 1~.) ·····-·· 

____________ ------'------ ___ 1 _________ • ______ I ________ _ 

Year........................... - ~87 1- 115' - 131 - Oh!' + 1~•1: + ~>7, + ,l(;(, + :l77 + Hi5 - l~l l - ~~:! - 290 ........ 
Summer........................ - 469 1 - 317 · - 221 ' - 040 + 175 i + 3~0 i + 50e + 482 + :J;J3 - o-20 i - 35.1 - 42G 

Winter ........................ - 106 1

1 

+ 08G, - 040 - O!l6 + U8:! 1· + 16:! [ + 2~4 + 274 !. 000 - ?21 I - 211 - l::h\ 
i . I . ! 

-----------~-----~-----·----- ---- - ----- ----------·- ----

Solar-diurnal vm·iation ef the fr1clination. 

e LIX JY 
The combination of the component values -~ - and ·y· to form the correspomling valu€s of the dip is 

effected by the formula .::IO=sin 0 cos o(q-~)-

LIO will be expressed in minutes. 0=71° 59'. A plus sign indicates au augmentation of the north dip; 
a minus sign the converse. 

TABLE IV.-Re.f4ular solar diurnal rnriation efthe dp between .Tuly, 1841, and .Tuly, 1845. Valuesef j8. 

____ 1_S4_1_t_o_1s_4_s. ____ T~k~T--~-J 4. - 5. -! __ s._i~ Noon. ! H. Ii 16. f - 18.---j~.i 22/i. i +z~i. 
' , , I , ' i ' , ' ! , ' I , , ! ' ! 

January ....................... -0.03 +0.15 ----0.16 -0.2'21--0.rn +n.r,;i +o.r.1 ! +o.33/' --0.30, --0.31 ----0.24 · --0.13 : ....... . 
February .•••..•••.••.•••••..••. --0.20 --0.04 j--0.:m -0.50 i -0.08 +o.42 +o.63 ! +o.40 +o.:!O i --0.2'.! -0.11 --0.13 ' ....... . 

lllarnb .••..•.....•. --·--·-·---· -0.27 --<l.151--0.28 --0.46 I +o.M +o.48 +0.121' +o.38 +0.01 I --0.os --O.l6 --0.23 : ....... . 
' I , 

April ........................... -0.47 --0.30 --0.41 --0.39 I +o.1s +o.91 +o.731 +0.311+o.061-0.02 --0.28 --0.36 , ....... . 

lllaY:··----······--· ............ --0.38 --0.43 1,-0.37 --0.:15 I +o.54 +o.80 +0.53. +0.15 +0.02 I --0.0'2 ---0.w --0.34 ....... . 

J'nne •••.•••.•••••• ·--·-·-··-·· ----0.47 --0.24 --0.25 --0.34; +0.30 +0.87 +0.75 +o. 16 +0.02 ! --0.0il ---0.40 --0.37 
July ........................... ---0.5G --0.4(5 1 ---0.37 -0.15 ! +u.n 1-1.00 +o.KJ +0.24 ----0.04i-fl14 --0.:rJ i -0.45 

.A11g11.t •••••••••• ·---·-······-· --0.57 --0.47 j' ----0.44 --0.:i5 ! +o.47 t-i.22 +o.oo +0.13 --0.01 i --0.03 i --0.32 -o.to 
' +0. ,'j~ i I -Cl 39 Septembe-r ••••••••••••.••••.•••. --0.6:! --0.43

1
-0.54 --0.66: +0.41 +t.o5 +0.92 " +0.15 ! +0.04 i -0.3..1 i · · 

October. •••••••••••••..•••••••. --0.23 --0.171-0.35 --0.45' +o.2.'> +0.64 i +o.67 +0.30 '1--0.02 ;--0.18 -0.~l -0.z-i 
1 
....... . 

Novemb•~----··- .............. -0.04 --0.151-0.3-2 --0.40; +o.09 +0.47 [ +0.5G +0.22 -0.0R 1-0.15
1

--0.14 -011 ...... .. 

Deoomber..................... +o.03 +0.0.1 l-0.20 -0.41 I -0.2'> +o.:m [ +0.11 +o.a1/--01s I --0.35 --O.H o 00 ·--··--· 
-----~------!--- ___ 1 ______ ! ____________ . ___ 1 ___ ' ___ , _____ _ 

Y"ar·-··--·-·-···---···--··---· --0.32 -0.22 i--0.33 --0.38 i +0.19 +o.72 i +o.n I 1 o.2s ,--0.o-:i 1--0.1~ i-0.24: -0.27 \ ....... . 
Summer ••••••••••••..••••••••. -0.51 -0.:19

1

1--0.40 --0.36 i +0.39 +0.98

1

1 +o.78 j +o.z-2. +0.0-2 i --0.04
1

! --0. 31 j--«HO j·--···-· 
Wbl!U ........................ --Q,UJ --0,05

1
--0.27 --0.411-0,01 +0.47 +0.65 i -t-0.33 I --0.06 i -0.22 I -.Q.17 i -,(},J41·· 00

""• 

26 0 s 
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Annual inequality in the diurnal rnriathm ef tl1e dip. 

T11e comparison of the above diurnal variations for summer and winter with that of the whole year i;; 
given in the following Table Y : 

Oh. ~. 4. C. 8. 10. Xoon. i 14. lC, 18. 20. 2'.!h. i ~!ml. 
I I 1 "' •• 

. ------,--.--.----1--'--1--1--1--.-----
1 i r ! 1 1 j 1 / ! / 1 j 1 I 1 ] / ] 1 i 

8n1nmt~r _______________________ 

1 

-0.10 !-0.17; -0,0i, +0.02: .~ O.QO 
1 

-f0.2fi +0.0i -0.0fi ! +U.04 i +u 09 i -O.lJ7 ! -0.13 --------

\Vi1~tcr.~~~-~~~-~~--:_~~~--·· ·-;-0.:20; --:-0.17: --0.0fi j -0.0:3 i -0.~0 -0.2:-i -0. Ott I~ 0.03 i -0.04 \._~--~--~:·~~;~~ 

These talrnlar values ar0 exhibitrd in diagram A. 
change a8 follows: 5:\ a. m., 1 p. m., 3 p. m., and 7 p. m. 
with a range of 0.'51 and 0.'18, rc~pectively. 

The diagram shows the hours of no semi-annual 
Greatest change at 10 a. rn.; secondary at Gp. m., 

'l'he turning epocl1s are found by the vari:ttions at the hour 10 a. rn., when the monthly differences from 
the annual mean are as follows : 

' 
.T11nnary .. __ .•... _____ \ - o.' HI 

Frhrnary -------------! - O.~W 
Mnrch.-----······-·-·I - 0.24 

April·----· ...... --·--' + 0. 19 

MaY-----··-·-···----·i + 0.08 

.June·------·--··----·! + 0.15 

These values are represented by the formula, 

I 

,Ju]y, ............... 

1

1 

Augu~t ____________ . 

S.Ppt.ember .•..•• -·-·1 
Odobn ........•.... 

No1emher .. - - .. --··. 
December .. - . - . - ___ .I 

I 

+ o.'zs 
+ 0.[10 

+ 0.:13 

- 0.08 

- 0.25 

- 0.42 

.1,=0.'35 sin (0+253° 38')+0.'10 sin (20+328° 39'), 

the angle 0 counting from Janrnuy 1. This formula gives a change of sigu for the middle of .April and the 
middle of October, or about 25 days after tl1e er1uinoxes. 

Analysis ef the solar-diurnal i•ariati011. ef tlte dip. 

The solar-diurnal variation has also been expressed by Bessel's periodic function for each month, summer, 
winter, anil year. The augle 0 co1mts from midnight, at the rate of 15° an l1om; a positive sign indicates 
increase of north dip; a negative sign the reverse. The expressions are derived directly from Table IV. 
Diagram B exhibits the observed and computed diurnal variation for the summer months, and diagram C for 
tl1e winter months. Diagram D exhibits the diurnal variation of the dip for summer, winter, and the whole 
year. 

The g.;ncral clmracter of the three eurves (diagrnm D) is the same; the annual _!lnrve has its greatest 
value about 11 a. m., and its least value about 5 a. m., with a range of about 1.'2. In summer the epochs 
occur a little earlier, with a rirnge of a1out 1.15; in winter the epochs are a little later, and the range is 

contracted to about l.'O. There is also a secondary maximum between 1 and 2 a. m., with a less regular 
secondary minimum occurring at some hour in the afternoon, or early in the night. In summer, however, 
these minima appear interchanged. 

The Toronto curves are similar to those shown on diagram D. The shifting of the epochs is the same 
as at Philadelphia. 'l'he morning minimum is less prominent, and the afternoon minimum constitutes the 
principal minimum during summer, and also, on the average, during the year. The total annual range is 
almoet exactly the same at tlie two places, and the times of the principal maxima also nearly coincide. 

'l'he following table contains the computed times of the principal maximum and of the morning minimum; 
also the elapsed time, together with the amount and range for Emch month and BfJason; alt10 the times, and 
amount, and range of the afternoon or .early night minimum, taken from the diagrams: 
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TABLE VI. 

5 I I ! " ~ " ~ - - "i.: 
E E .~ " 

~ ""' 3 
-~ " " "' " ·s 1. .§ .. -~ i " = § I " . 

ii " -~ 
1841 to 1845. .:s -;; I .::: ·- ~ g :g -" ' 2 ?. s ~ -

·~ " c g = i t "' I ::;: c § ;;'. e ,., 
~ ·E s " ;; 

" ~ ; " H < < ;;: i ~ < < ~ :il 
i- --~-----

I h. '"· l 
h. m. h. m. 1,_ r.. 

January ........ --- . __ .••...•.••.•. j ll 5!~ + 0. G9 G 39 - 0. 3~ 5 :20 1. OI 1. 0 

February ..................... --· ... 1 12 15 + 0. 67 6 04 - 0. 48 G 11 l.15 0. 9 

1\farch ...•...••.•.....••....••..•. \ 11 57 + 0. 72 I ~i 51 - 0. 4;3 fl 03 1.15 ll 

April ....•...••.•....•.......•.... '. 11 11 + -0. 92 i 5 11 - 0. 48 G 00 1.40 10 

May -------------·-----·------ 10 24 + 0. 81 4 07 - 0. 4fi fl 17 I. '27 JI 

June .•••.•• ··········---·------ 11 01 0. 91 5 lG - 0. 36 5 4~ 1. '27 5 lU 1.0 

.July ·------------····--·····-···· 10 .)1 -r I. 00 ·~ 15 - 0. 4:J 7 4'! J.H 5 11 1.1 

Aug-ust .•••..•..•..•••••.•.•.•.. 10 49 + 1. 21 4 4:--i - o. 5:3 6 04 1. 74 11 1. a 
September ....................... 10 5G + 1. 10 4 57 - 0. (l~! 5 .:n 1. 7'l 10 

October -·----------·--····----- 11 25 -+ 0. 7:3 5 17 - 0. 4~1 6 08 1. 2::? lD 

Nonnober ····-·---···- ···-·-·--· 11 2!J + o. (j0 5 -:.!2 - 0. 40 6 01 1.00 0. 7 

Dece1uUer 
i 

1~ ~4 + 0. <i~I 1; 4:) 0. 41 5 :-1~1 1.10 6 l.O ·······--·-·····-------' i -
--~---i _____ - ---,--~~ 

Rummer ············! 10 f;.5 .,. 1. 00 4 45 - o. 46 6 10 J.4,0 I ······-···-- .. i ·--·-···· ··········1· 
\Vinter --------·--- ----···--- --1 11 55 + o. fi7 Ii OU - o.:1"!:! ;) ;);J J. Ut) !·---·-·-
Year ·-··-·········---------------' 11 22 0. 81 5 18 - 0. -w G 04 l. :!1 ·····-···- ----······ 

""About 3l a. m.; minimum not diMiuctly IUarkl·'l 

'l'he diurnal range is greater about the time of the equinoxes than at any other time, and, in general, 
less in winter awl greater in summer. The afternoon minimum disappears ahonL the tim•~ of the equinoxes, 
and is best marked about the solstices. The early night minimum only disappears about the time of. the 
winter solstice. 

'l'ABLE VIL-Principal epochs ef normal dip. 

1841 to Je1f>. 

January .•••.....••..... 

:February------ ........ -

March .••....••.•....•.• 
April .•.••....••........ 

May .....•.. ----·-···· .. ' 
June ......•....... --·· -

July .. - -·· --·--- -· --- ... 

August-·-····--········ 
September •••••••••••.•• 

October._---- .......... _ 

November ..••••.••.•.... 

December ..••••••••••... 

A. :\f. 

h. m. 
8 3t3 

8 4\) 

8 3f> 

7 46 

G 52 
7 11 

G &5 
7 16 

7 37 

8 03 

8 JO 

9 14 

P. 111. 

"· :q 
5 

5 

5! 
5} 

3i 

3i 
3 

G! 
5 

3! 

3t 

Summer ••••••.••••.•.•. 

1

1 7 22 4 

Winter •••.•• -···-·..... 8 33 3t 

Year ... ~=:==~-----j~_:_ 50 -------= 
The morning epoch is computed to the nearest minute or tw~; the afternoon epoch is taken from the dingrums. 
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Solar-diurnal rnriation ef tlte total force. 

JX JY 
The comLi1mtion of the component values of -

2
C and y- to form the corresponding values of the total 

force is effected liy the formula-
JS" . 2 JY •2 JX 
--=Sill 0~+co• 0-­
'f' y " x' 

the result being expressed in parts of the force. A plus sign indicates an augmentation of the force; a 

minus sign a diminution. 

'I'ABI,E VIII.-Regular solar-diurnal mriation ef tl1e total force hetween July, 1841, and July, 1845. 

Yalnes of .1:¢0 to six placeE of decimals; the first three are placed outside th-c table. 

0.000. 

1841 to 1845. I Oh. I 2. I 4. l fi. I 8. I 10. i Noon. i H. ! 16. / 18. I 20. i 22k. I- 2 ;'_'j, 
----- _"'_________ _ _____ , __________ ------_________ / ________ _ 
January ........................ \ - 056 i -' ~1 I + 0551- 004 i - 007 i -" 122 + 115 + 273 - 0641- 294 ! - ~02 - 144 1--······ 
:Ft·bruary ...•................... - 178) -t- 038 i -100 i -115 [ + 108 ·1- 190: + l<JJ j-+ 258 + 176 I -241 ! - 3HJ -119 

1 

•••••••• 

MurclI .......................... 1 - 1:3~ i ·i 099 i - 01~ j - (.'G8 I + 0~2 ·r 07Q' ·i 18:J + 280 + Olil I' - lCil: - l:JO. - 18'.l j ....... . 

A11riL .•.•.• ·-··--···--···-·····l - 308 [ - I2G 1- G81 i --r- 01:5 ! ;-- 1.JB + 188: + 20:-l + 311 + 2Jfi - 021 - 2tl2 i -286 1 ......... . 

Muy:···-----------------·······i = 3:'.J [ = ~n~ 1

1 

= l~~ ! =- C!7~~ 11 +19~ + ~m 1 + 294 + 431, + ~1-~ 
1 
~ 0~7 - 2~4 1 -3~9 /

1 

_______ _ 
June ..••.....•.....••....•..... 1 4._,3, ,..71 11.) ! 001 + HL --j 3E! i -"- 323 + H7 -t vb .... 

1 
Ov8 -3 .. 1 j - 4 ... 8 .••..... 

July .••••.••••••••.•••..••..••. 1 - 5rn !- 3G3 !- ~oG I·+ 06~~ i--+-- HQ + 32:3 -~ 504 ·-:--- G27 -t- 387 ! - o:n - 377 j -496 ....... . 

Auguf't •..•..•••••• --···--····- - 433 ! - 343 ! - ::HU J - 03~ j -r 0()2; + 2er1 + 64tJ: ---: 557 + 345 I - 0"22 - 357 / - 444 .••..••• 

S(•Ii1i·mb€r------------- ·-··---- - 40E I - 26:3 i - 218 i - 14~ I+- 054' + 22G + 436 .J 488 1 34311 + 022 - ~40, - 299 !---····· 
Octob('r ••..••..•••. •............. - 077 I l 08:.? i ;- 03:3 ! - 05G t- 208 1:38 135 T 160 - 03':2 - 120 - 244 - 177

1

1 •••••••• 

l':ovembcr ..................... - 013 i -033 j-114 :- 0741+075 + 075; -~ 197 + 196 - 0061-0G5, -099 j-10"2 ...... . 

December .. ~------------------· - 05~1 I-+ 1371+06:21- 017 + 06~ + 112 i + 14~ - 173 1 - 071 -254 -1741-122 j ·-····· 

--,--1--,--,----1----,--·--:--1--1--
Ycar ............................. - 257' ~ O!Jt 

1
• - Otffl ! - 031 I+ lJ:.1 + 187 I+ 21Jt< -j- 351 ! ; 1()71-108 - 2UO 1-265 !. ...... .. 

I i i ' 4"." • ' I Summer ......................... - 421 - 27? 1-1841- 007 \ -+ l~l7 ! + 237: ..; . • w -t- 4GO' + 331 
1 

- OJG - 3Z> j-329 !·····-·· 
\Ymter ...•..••....•••.•.•...•. - 094 + 0~)] \ - 014 j - 03G i -t- 0~8 ! -t- 118 ! + 161 I+ ~41 + 0041- 200 -195 i -142 1·-···--· 

Annual inequality in tlu diurnal variation ef the total force. 

The comparison of the above diurnal variations for summer and winter, with that of the whole year, is 
given in the following table: 

TADLE IX. 
0.000. 

J~l.~! __ 4_. _1_6_. _l_s_. _1~1 N;on. j

1 

14. I ~16. l~l~i . ~h. I +2i'.'i. 
--------1 • ' . I ' I I I ' I 
Summor ... - .................... ' - 164 I - 185. - 0831 + 024 i .,.. o;i5 j + 070 i + 1371 + 109 ! + 164 : +cm - 065 ! - 124 j ....... . 

Winter ........................ 1 -t- 16;.I : + 185 -t 085, - 0'25 j ..:. 0241- 069 i - 137 - 110 i - 163 
1

! - 092 '1 + 065 ] + 123 i ....... . 
I t ! l I , ' I I 

These taLular ciuantities are exhibited in diagram E, which closely resembles diagram B, Part VIII, 
of the vertical force. 

The hours of no semi-annual change are 6 a. m. and 7 p. m. 'l'he greatest changes take place about 2 
a. m. and 4 p. m., with a range of .000370 and .000328 parts of the force, respectively. 

'l'he turning epochs are found from the variations at the hours 6 a. m. and 7 p. m. The following 
numbers are the differences from the respective annual means. For 20lt. the sign has been changed. 



 

Month. 

January. --- . - - - ---- -- -· -- . - --- · l 
Foebl'uary. ----- - - --- - - - - - - · - -- --1 

I 
~larch ...•••. -- ..• ---· -- --- . -- - . i 

April·--··········-······-···-·· 
lliaY···-························ 
June·----------··--····--······ 

6a..m. 

-+- 0-21 

- Or'-! 

- 037 

+ 04fi 

+ 104 

+· 030 
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i .: 
?l.fean !Mean fl a. rn., 

1 

lS and 20. 7 p. m. 
Ga. m. 

l 
)-kan !l'Iean 6 a. m., 

18 arnl 20. 7 p. m. 
}.Iontb. 

----------------- ----

- 122 

- 037 

- 095 

+ 060 

+ 080 

+ 090 

- 048 

- ()(,{) 

~ OCG 

+ 05.1 

-=--- 0!!2 

+ 060 

July ....•...••.•••.••.......... • 

AngUi;t_ ·--·· .•.••...••.•• ······'. 

'1 Sl•ptl·mber ---···-------------· 
OctGhcr ..••...•.••...••..•.... 

No\ e111Ucr ••••.•••••..••.•••••. 

'j D-ect>1nbe1· •••.•••••..••• ~--

-·- 100 

- 111 

- 023 

- 043 

TOH 

....!- 0!_<7 

-\ - ()~ 1 l 

+ OJ:i 

- 044 

-o:o 
-llG 

-;- O~lB 

.; o:J:l 

- 0:28 

- 0:34 

- O::Jl 

- O:il 

All expressed in unit8 of the slxth place of decimals:. 

The values in the last column are represented by the formula-

.Ja= 0.000075 sin (0+280°}+0.000025 sin (20+ 13P), 

0 counting from January 1. The change of sign occurs about April 4 and about September 12. On the 
average, therefore, the change takes place about three days after the equinoxeti. 

Anal!Jsis if tlie solar-diurnal ·variation qf tlte total force. 

The solar-diunml variation of tlie total force has also been expressed by Bessel's periodic function. 0 is 
counted from midnight, at the rate of 15° an hour; a positive sign indicates iucreatle of tota.l force; a negative 
sign the reverse. 'l'hc coefficients arc expressed in parts of the force. The formulae am deduced directly 
from Table VIII. 

Diagram .F exhibits the obsnrved and computed diurnal varhtion for the summer montl1~, and diagram 
G for the winter months. Diagram H exhibit8 the diurnal Yariation of the total force for summer, winter, 
and 1he whole year. 

'l'he diurnal curve is single-crested in summer, and, on the average, during the year; but in winter it 
assumed a double-crested form, haYing a secondary maximum between 2 and 3 a. m., and a second:uy 
minimum about 6 a. m. 'l'he principal maximum in summer occurs about 2 p. m., and iu winter about one 
and a half hour earlier. 'l'he principal minimum in summer occurs about 10 p. m.; in. winter a Lout two 
hours earlier. Tlrn summer rangP is about 0.0009 am1 the winter range about 0.0004' part:; of the force. 

The following table contains the computed times of the principal maximum and minimum, together with 
the elapsed time, amount, a11d rauge of variation in force for each month and season; also the time and 
amount of range of the early morning secondary wave, as taken from the diagrams: 

1841 to 1845. 

January ••••••.•.. ···-····-·· ...•••••. 
Febrnary ...•. _ .... _ ................. . 

:Mnreh. ·-··········-·············-···· 
April. .•• ·-···········-· ..•••.•..•..•. 

May .••••••••.••..•••••• ·--·········· 

Jtme ..•• - •.•. - -- .... - - - - . · ·• - - - · · -- · - · 
July .•••••....••.••..••..••..•..••... 
August. ____ ...••.. ----- ..•••. ';. ..••. - . 

September .. ·····--······-·······-··· 
October--············-······-········ 
November .................................. . 

December--···--·-···--- ..... --··-- .. . 

TABLE X.- Total force. 

: ! Ill ~-- 1 ~ < 

Ji. m. 
13 02 

u 00 

13 07 
H 4G 

H 46 

13 41 

l4 04 

13 ~3 

13 54 

11 00 

12 50 
12 33 

+ 22..5 

+ 3'20 

+ 237 

+ 299 

+ 422 

+ 521 

+ 560 
+ 618 
+ 498 

+ 180 

+ 199 

+ 193 

------------------··----~----·. . 

''· '11t. 
19 38 

20 rn 
20 45 

:21 54 

2'2 57 

22 32 

23 03 

Q3 42 

23 33 

0 

8 
0 

;; 
0 
5 

-<: 

- 2R8 

-331 

- 204 

- 342 

- 404 
- 486 

- 522 

- 447 

- 360 

I E t: ~ ~ 
~g is rga E 

h. m. 

6 35 

6 19 

7 38 

7 08 

8 11 

8 01 

9 01 

10 19 

9 39 

.... o es1~S ~-§ §g, ~·R. W"'"" •• 

e~ a;l',d 1· 
< ~-11_..<J_· __ ~ 

h. '" 
0508 3 7~ l:l 
0651 1 4 07 

0141 4 7 04 

OG41 

0826 

1007 

1081! 

106.5 

0858 

20 30 - 266 9 30 0456 2il: 5 04 

19 29 - 231 6 55 0424 J 7 05 
20 02 I - 118 7 12 0317 ot 41- I 04 

-~-u:_;:_e-~-::-:-::-:-::_:_:·-.:-:-::-:-::_:_:·-.:-:-::-:-::_:_: -~-:-~-;-- -:-~-~--11-: £-11-=-!~~ ··1- ~ ~~ -~ ~~:-~:- --6-- --04--

Year •.•.••.•.•• -··········-·········· 1336 +344 2128 -296 7:>2 0640 

' 
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The amount and range are expressed in parts of the force. The time of the principal maximum and 
minimum is computed to the nearest minute or two. The diurnal range is greatest during summer, and least 
during winter. The small secondary inflexion obtains only during the winter months. Its range is only 
about the seventieth part of the larger annual range. 

'Table XI contains the principal morning and afternoon epoch of the normal value of the total force. 
The morning epoch is taken from the diagrams ; the afternoon epoch i.i computed. 

TABLE XL-Epochs ef normal total furce. 

1841 to 1845. A.M. 

January ............... . 
February •......•••..... 

March •......•••.•...... 

April .. __ · __ .. - --· ---- .. . 

llfay .................. .. 

June-··--··-·-····-----
July.................... ;:,! 
August................. 7-J: 

September .... .... .•.... 8 

October ..• - ... ----· ..... i Not reached.
1 

November. .....•.•.•.... ! 7!t. 
December .•....•••...... 

1 
Not reacheu.i 

Summer --- ....... - --- ... . 
"'\"inter. .............. .. 

Year·----·-·-···--------
/ 

6.5 
7.4 
6.6 

P. 111. 

It. Ill. 
4 02 
5 16 

4 51 

G 1r> 

6 22 

6 07 

6 13 
6 0:1 
6 35 
4 18 

4 48 
3 42 

6 1;, 

4 3.'5 

5 38 

.Annual inequality r!f the dip and total force. 

Tlie differences of the monthly normals, expressed in parts of the horizontal force, have been taken from 
Table XII of Part V. The mean of the October and December values, however, has been substituted for the 
November value, which produced a correction of + 0.00004 to each monthly value to balance the annual 
sum. The approximate values of the annu11l iner1uality of the vertical force are extracted from Part VIII, 
after converting the scale divisions into parts of the vertical force. 

'l'able XII contains the values of the annual inequality for the horizontal and vertical components, and, 
by combination, those of the dip and total force. 

January ...................... . 
February ...................... . 

March ................ ---- •••• 

April •.••...••.•....••.••.•.•.• 

May ••••••.•••.••••••. ---- •••.• 

June .............. --··--·- ... . 
July .......... ---····-·------·. 
August .........•..........•... 

Scptomber •••••••• ·········---­
October •••••••••••••••••••••••• 

November •..•..•••••••••••• ----

December .....•..•........• ----

TABLE XII. 

- 0.00045 - 0. 00003 

15 53 

+ 23 00 

03 03 

+ 39 + 36 

+ 06 f + 53 

+ 43 1 + 17 

+ os r + 20 

201- 20 

131- 13 

12 i - 40 

11 I - 03 
I 

Ll. El 

I 
Ll.<f> 
T 

I 
+ 0.41 - 0.00008 

- 0.4 50 

- 0.21 + 02 

0.0 03 
0. 0 I + 36 

+ 0.51 + 49 

- 0.3 f + 19 

+ 0.2 + 19 
0. 0 20 

o.o 13 

+ 0.3 37 

+ O.l 1 04 
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• From what has been said of the annual inequality of the horizontal and vertical force, it could not be 
expected that this inequality should appear in any decided manner in the dip aml total force. With reference 
to the dip, all that can be concluded is that the inequality, proba1ly, does not exceed lmlf a miuute. At 
Toronto, wl1ere the dip is greater, it is between 0.'8 arnl 0.'9; lower in June and July than in January and 
December; range, 1.17. 1Yith respect to the total force, the inequality seems to be nbout 0.000:3 parts of the 
force, which gives nearly the same range as that found at Toronto, with this difference, however, tlrnt at 
Philadelphia the force is greater in the summer months and less in the winter montl1s, the reverse of wl1at 
has been found at the other stations. 

The next and last part of the discussion of the Girard College mngnctic obscrrntions will contain tLe 
absolute values of the magnetic declination, dip, arnl intensity. 

APPENDIX No. 18. 

DISCUSSION OF THE 1\fAGKETTC AXD l\IETEOROLOr;JCAJ, OBSERYATIOKS l\IADE AT THE GIHATID 
COLLEGE OBSER,'ATORY, J'JULADELI'HIA, 11\ 11"40, 11'41, Jt<-12, li-14:1, lt<44, AND 184i'>. PAHT XlI.­
DTSCeSSION OF THE MAG1'\ETJC 11\CLTXATJON, AKD T,\JlLE OF All:<OLTn'E YAITES OF THE 
DECLINATJO:';'. INCLINATION, AND IKTEKSITY, BETWEEN k41 AND lt<45. lff A. D. BACHE. LL.D., 
PRESIDENT NATIONAL ACADEMY SCIENCES, SlTEJUNTEKDEKT CNITED STATEt'i COA~T SCRYEY. 

[From the Smithsonian Contributions to Knowlet1g-e.] 

Results and discussion ef the observations fiJr magnetic inclination tal•cn. at Girard CoTlegc, Pltiludelphia, 
in 1842, 1543, anrl lSH. 

The dip circle was made by Robinson, of London, in 183G, and is 8ix inchPs in diameter.* The needles 
used are Jl<o. 1 and No. 2, and the poles wcTe reversed in each set of observations. 'l'he ends of the needles 
are marked A rmd B. The instrument was mounted upon a marble pier about 20 feet to the southea8t of the 
observatory. The observations for dip were made once each wt:ek, and were commenced in January, 1842; 
they terminated in July, 1844. There arc some interruptions, however, in the series of observations, as will 
be noticed in looking over the results of Table No. L This table contains an abstract of the rernlt8 taken 
directly from the record. It has also been compflred with the synopsis of the resultmg dips in volume III 
of the recnrd. The time is observatory mean time, conntcd, for convenience, from Olt. to 241/,. .Each mean 
result consists of twenty-four separate measures, with face of instrument west an<l east, mttrkcd side nf the 
needle west and ettst, and with polat·ity north and south. Three i·cadinga have been taken in each position 
of face of the needle. '\Vi th but a few excPptions, needle No. 1 was employed throughout the series. In 
the exceptional cases, where needle No. 2 or one of the Lloyd needles No. 1 or No. 3 w0re used, special 
corrections to refer their indications to the result by needle No. 1 have been deduced and applied. 

~It is the same instrument with which I made the obseiTalions at stations in Europe, (Amor. Phil. Trans., vol. YII, part 
l, 1840,) and those in the magnetic survey of Pmmsykania in 1840 and 1841, and at other stali01rn fnrtLe1· northward and 
eastward in 184.3. 
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TABLE No. 1.-Ab~tract ef results qf magnetic di·p obstrved at Girard College Observatory bet1ceen 1~42 
and 1844. 

Year and m<1nth. I . ,.; . I Dip, ueedl'B No. 1. / Mean ! I I I Dip, ne< die No. l. I Mean 

~ 1--.- --:--~------.1 -----·-i monthlv :Year and month.I . I .: I ~ monthlv 
i '.';> ;? 

---1~;;; 
;§ I A north, ~ n north. Me-an. 1· Uip. - ,: ~ l ~ l ] I A U(1l"th. I B north l\Ican I <hp. ~ 
~ 1 I 11 '""' 1

'""' i A I I I 

i---,-i-0 -, -1-0 -,-11-0 -,-~~-1-1-1-;-c -,-11
-o -,- --o -,-1-0 -,-

1842. I 
January·--·---- 4 JO o i 715G.4j 7155~: 715.i~_I •IJnly ... :- .... 4- 1 rn·c-•;;

1
I 7~014 71G6.3 7l!le.8 l 

o I 71 riR G 1 n 53. o I 5b. i I , n ; 10 1 3:1 7:3 01. g ! 71 44. ~J 5ft i I I 11 IO 
I 

1 ~; ~~ 
I ' \ -1 -- 5 ' I . I I 

(l i 72 OtL f~ i 71 55. 0 i 57. D ! (I ~I. I i It- ! ]0 ! ~ I 72 04. 9 I 71 .')1. ."i f ;),C..:. :.! i 

l:'ebruary ! l to 

. --'''/ 1;, ;~ 
~; i ~~ ~~: ~ f ~~ ~~: ~ I ~~:: ~ J I 11~ 111 1

1

1 ~o I_ 7l 58. 81 71 53. s * ( _,5~: ~ ] j 71 57. 5 

o 

1

: 7~ m. G ! 11 5.J. J ) :y1, 4 ' I ::!O 11 16 . 37 : t7I :J6. 2 1 ~71 4:>. 3 5G 7 I 
' ' i 71 52. 4 I I I 

Murch ..•...... 

1

1 :~ ~i 
:!:2 10 

0, 7\58.0! 71'.;:J.~I' Ji5.6 ! I +l.91 +10.0 , 

oi 7:2CrJ.U 71Gti.7 5~).3 l_i_August. •.••••. 122;10-15 ~7153.41117212.3 64.lll 

o '. 7" oe. 1 71 4!l. 5 , r.e. 8 1

: \ ~ 4. :1 I -l. H 1 I 
~ 1. r~ ::: ~ I ~: ~~: ~ : :~. ~ 71 .59." i I ~: , ~~-~ I: 1 ~ =_: ~ ~-~ ~ i ~~ ~~: ~ • ~ I:~:~ . ,1 .. 

71 53. --, 
1
• I 1 

! :.!!J 10 

A1>ril .......... \ f> 10 

I l:! 10 

I 11• 

' . ". t 7 71 60. 5 0 7~(!'2.b 71.1-1.H: fi~.7 2G ltl4l• tlA.Oil:1:;1.2 5"3.C I 

0 7l·H>.4: 71!i.",,;; ;,J,11·,·1 +1.~1 -;-Hl.O l'I 
:3n 7;:: Ufi. 2 71 :J.7. () i GJ. G 2n JO i :2.:J 7':2 0.3. l 71. 5;). c"i ~ fiO. 3 

3.1 r:.: o~. :i 71 :;..;.::; Gl. f) , j" 7t :i~J. 0 2!l 11 •>·' t71 5<-L :1 ! ;n. 5U. 3 l. 59. 3

1 

J 
I :.:ti ~)'"' 7:.! 10.5 7J 5:2'.4 Gl.·1 +i.a I : 10.0 

l~I 7:! 11. 4 71 5tJ.1 G'.!. 7 Mt·ptemlJcr.. . . 9 4"3 7'J 07. 3 \ 71 5:2. 0 ~ 5H. 6 1 ],foy .•••••. ----: :1 10 

i Ii ! 
i 11 : 111 ' i 

:2~J 7::! o9. 4 r 5J. 4 { C.J. 4 .1 n J;J n 1 r*3. n 1

1 

t71 4!J. 3 l uo. o i 

43 715·1.2 7~0:2'.C',_.~l 5~:~ 7lUL3 12 D 5fi 72~~~~1 7t~~:~ f ~.'-~.:.2.I, 
1' ~~ 10 0 7211.11 71."H.3 fil.4' l~ 11 17 715t.S/ 71J7.0 ..-•'-' 

I' * i 1,~·. '7, ii' 71 60. 7 
June ..•...... 

July .... 

August ••••••••• 

September __ . 

October ...... . 

31 

11 

~l 

~~ 

13 
11) 

l6 

:m 

13 

]l) 1 ; 7;.! OG. 7 

lU 1.3 'i:! 11. B 

!l 4G 'i;2 OH. l 

71 ;);r.] 

7~ 01. b 

11 7;.? 10. 2 

71 a.i. ~ 

H 34 71 4'.I. Q 

12 i 73 01. 4 

10 7~ 06. 3 

fJ7 7::! 04. ;.! 

40 72 03. 0 

7~ JO. U 

5.) 71 :>6. 7 

43 7;.! oe. G 

JO 12 72 07. 0 

·~ ()!), 4 

7l 4~. ~i 

'il 5'.!. !I 

71. 5LI. 1 

71 54. 3 

71 ;,~. 3 

71 [J3. J 

7t f:J7. 9 

7:2 00.::; 

71fi3.5 

71 54. 8 

71G6.2 

71 ;-~. 7 

71 58.8 

71fi4.6 

71 [i,Y.4 

71 ti5. fl 

57. b 

():!. G ! -~ 
Gl. 0. ! 
re:~ l ! i 71 GO. 7 

~~: u !J 
- i 
fi4. 3 ! l 
tp l) I ,..1 17 I) 
• <J. : J' I • •.., 

5:tfi ; 

6l.O i l 
59. P i I 
"J ~, r_J\ 71 6(J. 2 ,) •• ,I 

60. G: 
64.31 l 
~;~: (t16!.2 

61.2 11 
11 

11 

JO 

ll 17 7t 51. a f 61. 0 i , " 
,. .. ) :17. 2 i ( ;1 GO. (i 

November ..• 
l::; 

22 

10 

9 48 

10 13 
Dece.mber _ _ _ _ _ _ 27 16 

1843. 

April......... ll 10 53 

18 13 10 

2.J 10 

Jllay...... ..... 40' 

9 25 I 

JG 10 2'2 i 

23 9 50 
30 9 55 

June .......... 1 1~ ~~ :~ 

:.!U 10 5 

27 9 5(; 

7~ 11. f) 

7:::! OH. 3 

72 13. 3 

7!:2 OS. 2 

71 ;)8. () 

7:2 08. 2 

71 Gr). 7 

72 11. 7 

72 11. 8 

72 00. 3 

71 59. 2 

72 05.,.6 
rn o9. s 
72 10. 7 

71 56. 5 

71 58. 8 

" Net•tlle :So. 2. 

72 01. .5 

71 57.1 

7153.3 

7142.5 

71 48. ~ 

71 5~. 0 

7144.7 

72 oe. 2 

72 14. ~~ 

72 12.!' 

71 42. 7 

71. 54. 5 

71 57.8 

71 4:J.4 

71 48. 2 

~ Lloyd neudle No. 3, A end north. 
!I Nel;';d}e No. 21 ll end north. 

l +L 7 iJ 
66. 71 L 
60.3 'J' .1 64. l 
6:J.2 

61. 7 71 61. 7 

50.3 1 
~·" f7l 54.9 
55. s I 
58. 2 11 
70.0 I 
67.6 )7163.2 

lili. l IJ 
54.1 l 

62.0 i l 
fi4.2 I 

5 1.o IJ'l 57.7 

53.5 : 

};..! 13 t/l 5/. l :•n 48. 4 l uC 

19 9 40 72 O'..!. fl 71 .19. 6 61. :J 1 

I :H; 

October ..•. --·\ 3 
llJ 

-[ l.D I +10.0 I 
. I 

9 J8 12 o.i. 1 j' 7:? oa. 1 6:1. h [ 

23 7153.2 714!1.0 521 l 
02 71 5G. ~) 1 

71 .'55. 2 56: 0 l 
t 7 9 42 71 50. s 72 eo. 7 5fi. 7 I n 54. s 
24 40 7~ UO. l 71 33. 4 56. 8 I 
31 :1~ 71 ;m. :1 71 51. o 53. 6 I 

Novem bcr _. 

December ... 

11!44. 

January ..... 

14 

21 

12 

45 

10 17 

10 10 

10 25 

10 20 

10 42 

10 12 

10 40 

2 10 20 

9 52 9 

16 10 •IO 

2:1 JO 12 

30 ]() 17 

February . • .. ... 10 25 

13 10 22 

20 10 12 

2'7 10 47 

March_________ 11 10 

12 56 

Hl 10 Q2 

26 5" 

ApriL.·-····· 10 57 
10 

16 10 7 

23 10 IS 

JO 9 55 

72 01.:! 

72 00. 7 

72 {fj. 1 

72 02.5 

72 UL 9 

72 05. 7 

71 59. 0 

7:2 00. !) 

71 57. G 

72 0·1.0 

72 01. 2 

71 57. 8 

71 5R. 9 

71 59. 3 

7'J Ol. O 

il 59. l 

71 59. 7 

71 56. 6 

71 56. fi 

72 01.5 

7158.6 

72 04. l 

7155.2 

71 59. l 

71 55. 7 

72 00. 6 

71 51. 5 

71 57. 5 

71 47. 7 

71 48. l 

71 51. 7 

71 58. 3 

il 51.~ 

71 52. 6 

71 53. ~ 

71 54. 0 

71 52. p 

71 50.:; 

7151.7 

71 57. 9 

71 59.1 

n oi.2 

71 58. 5 

71 59.,1 

71 58. 7 

12 m.2 
71 5.5. 3 

71 52. 7 

71 54. 8 
71 55.9 

71 49. 4 

71 51.5 

t Lloyd needle No. 1, A end north_ 
§Needle No. 1, B end nart.h. 

56. 411 
5ll. l I 
54. 9 J' 71 56. 4 

55. 31 
5fl. 8 1 
62

· 
0 

I ~ n 57. 1 
5::i.4 I j 

:::~I) 5(l. 0 I 

57.0 II 7156.2 
54.1 
55.3 
58. 6 

60.0 

60.1 

59.1 

57.8 

57.7 
61.9 

57.0 

58.4 

55.0 

57.5 

52.6 

56.1 
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TABLE No. 1.-.Abatract ef results ef magnetic dip, .\Y'.-Continued. 

I . Dip, needle No. 1. \ Mean !' I 'i . Dip, l'l'Pedle No. 1. j Mean 

""']~ i::i . , I>. C,E ' ! 'I . 

Year and month. . ...: E 
1 

I I monthly :vearand month. 1 
• i.; ~ , monthly 

Q ~ ~ A north. 1 B north. Mean. dip. ·.ji A ~ i i A n-0rth. I B north. \ Mean. . d1p. 
I ,, ' I ' -;:.----i---o-,---0-,---0-_-,-i-o-1-\, 1844. 1--1--0-,-1-0-,-1-0-1-\-.-,-

May ••••••.•••• 7 I 9150 71 57.2 71 54.5 I 71 55.8 'l "July .•...•.••. ~ 12 · 53 71 56.5 I 71 56.6' 7150.6 ·l 
14 : 9 ~9 71 59. 0 71 54.4 56. 7 I 'I 116 10 i 37 72 02. 1 I 72 06. 7 64. 4 ; 

:~: l~ I~ ~ ::~ ~~ ~:~ ~:~: 71 57.1 JI I: ~~:I:~ ~! ~:~: ~~ ::; ~~:~ 71 58.9 

June . .• . •• • . . . 18 ( 11 47 71 59. 5 I 71 55. l 57. 3 [ 71 57. 3 :. \ I 

Determination ef corrections to results by needle No. 2, by Lloyd needles Nos. 1 and 3, and for want qf 
~eversal ef polarity for needles Nos. 1 and 2, on .August 22, 1843.-Needle No. 1 being that ordinarily used, 
the exceptional readings with the other three needles have been referred to the indications of needle No. 1. 

The index error to needle No. 2 we find by direct comparison with needle No. l on the following dates: , 

May 17, 1842. Correction, +6.01 
October 11, 1842. Correction, +3.8 
July 18~ 1843. Correction,+ LO Mean, + 1.17. 
August 24, 1843. Correction, - 4.6 
September 12, 1843. Correction,+ 2.3 

The correction to the Lloyd needles ~os. 1 and 3, .A end nortl1, we obtain also by direct comparison, 
viz: 

August 29, 1843. Correction to Lloyd No. 1, + 4.0; to Lloyd No. 3, + 10.0 

September 5, 1843. Correction to Lloyd No. 1, +0.7; to Lloyd No. 3, + 10.3 

September 12, 1843 Correction to Lloyd No. 1, + 1.1; to Lloyd No. 3, + 9.8 

Mean correction, + 1.9 +io.o 

The corrections for polarity to needles 1 and 2 are determined as follows: 
0 

For needle No. 1.-Mean dip in 1843 from 34 results, .A north .••.....•••.... 71 62 4. 

Mean dip in 1843 from 34 results, B north .. - • . . . . . . . • . . . 71 53.8 

Mean dip .•...••• , .•••....••....••..•.....•••.••.........•.• 71 58.l 

Hence, correction to needle 1, .A north, -4.'3, and B north, + 4.'3. 
For needle No. 2 we have the following differences : 

May 17, 1842. A north-B north, - 8.4} 
October 11, 1842 . .A north-B north, -11.9 
July 18, 1843. A north-B north,+ 3.3 Mean, -3.'6. 
August 24, 184.3. A north-B north, + 1.4 
September 12, 1843. A north-B north, - 2.2 

Hence, correction to needle 2, ,.A. north, +L'S; B north, -1.'8. 
The above corrections have been applied. 

26 c ti 
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Recapitulation ef monthly meami ef inclination. 

1842. 1844. I 1843. 

Month. 1-----1-­
---------1 710 + 710 + __ 1_10_+_ 

January···--· ....... . 

}'ebruary ·---·· ...... . 

Mar"h -----·------···· 
April ...... ·-·--· •••.. 
May ........ _ ....... .. 

June ............... .. 

July ................. . 

August .............. . 

September .......... .. 

October .............. . 

November ••• _ ••••••••. 

57'.5 
r.8. 4 
59.5 
59.0 
61.3 

60.7 
57.2 
60.2 
61.2 
60.6 

64.1 

/ 

......... . 

.................. 

. ---- . --- .. 
54.'9 
6:l.2 
57.7 
57.5 
60.5 
60.7 
54.8 

56.4 
December ••• _ ......... 

1 
61.7 57.7 

Mean ......••.....••• ·I-;;:-;---;:-;-

56'.2 

59.5 
58.6 
55.9 
57.1 
57.3 
58.9 

57.6 

The precedin~ results indicate an .annual diminution of the dip of 1.'2. To complete the dip for the 
year 1843, the values for .T anuary, February, and March have been interpolated, by taking the meaus of 
1842 and 1843 of these months, respectively. The interpolated dips are 71° 56.'9, 58.'9, and 5!).'0. We 
have the final values : 

0 

Dip for 1842.5 ••••••.•••••••••.•..••.••....••••..•..••••..•..••....• 72 01.1 
Dip for 1843.5 .••....••••.••.••••...•.•.•..•.••... _..... . . • • . • . • • . • • 71 58.2 

Dip for 1844.4 ....••.......• ---···-···-·······-··-···-·············· 71 57.6 
If we divide the monthly means (inclusive of the interpolated dips for January, February, and March, 

1843) into two parts, we find the values-
0 

From January, 1842, to April, 1843, inclusive •.••.••.••••.•.••.••••.•••.• 71 59.4 

From April, 1843, to July, 1844, inclusive ...•...••••••..••.••.••.••••••• 71 57.9 

The corresponding ·epochs are September l, 1842, and December 1, 1843, which again gives an annual 
decrease of 1.12. It is desirable, however, to extend the investigation of the annual effect of the secular 
change of the dip beyond the years above stated. In the Coast Survey report for 1856,• A1:1sistant Schott 
discussed the secular change of the dip at various places, and finds that the middle of the year 1842 ( 1842. 7 
::!:: 0.7 years) was an epoch of minimum dip for places between Cambridge, Massachusetts, Toronto, Canada, 
and Washington, District of Columbia. The expression for the secular change for Philadelphia (page 241 
of the 1856 report) is derived from 19 observations, contracted to 8 normals, between 1834 and 1855. 

'l'he dips extracted from a manuscript paper on my magnetic surveys in various parts of th.i northeastern 
States during the years 1834-'35, 1840, 1841, and 1843 are as follows: 

Observed dip at Philadelphia: 
• 0 

July 21, 1840 ..•••••.••. _ .• _ ..•.•••.•.••••••••••••••.••••.••••••••.• 71 52.6 

October 28, 1840 •..•.•.•.•. __ .•••••••••.••••••.•••••.••••.••••••••.• 71 53.0 

April 26, 1841. • • • • • • • • • • • • • • . • • . • • . • • • • • • • • • • . . • • . • . • • • • • • • • • • • • • • • • 72 00.6 

July 20, 1841 ••••••••••••••••••.••••• : •••••••••••••.•••••••••••••••• 71 57.0 

October 9, 1841..................... . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 71 58.2 

November 1, 1841 ••••••••••••••••••••••••••••••••• , •••••••••••••••..• 71 59.1 

•Appendix No. 32, page 23S.-Disc1111Sion of the secular variation of the magnetic inclination in the Northeastern State.. 
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A collection and combination of all the observed values for dip at Philadelphia (as far as they have 
come to my notice) are given in the following table: 

D&te. Observer. l Dip. I Mean dip. 

July, lBJ• .•••••.•••.•••..•••••••..••••.••.... Profe•sorBache and Profe••OT C~urtenay .......... ,--71-60-.-2-\1 ;2 00.
1

2 

July, 1838 ••••.•••••••••••.••••••••••••.••••.. Profe8BorBache ..••..•••.••..•...••..•••...•.•••.. I 71 43.9 Excluded. 

September, 1839 ....... ---· ...................... Profes:sor Loomil!......... .. . .. •.. .••.. ...... ......... 71 57.1 72 07. 1 

Jnly1 1840 ••.. ---- ---- .•. -···-----. --- .. --- ... Profe~sor Bache ... --- ........................ --- ..• 1 71 52. 6 . } 

September, 1840 .....•.•...............•..•........... do .•.........•.....• ······················! 'll 53.3 1

1 

71 53. O 
October, 1840 ..••....•.•.•••••••••.•••.••••.•...••••.. do........................................ 71 53.0 

March, 1841................................... ...••...•... .•..•••••••• ........................... 71 60.7 )J 
April, 1841 ................................... ProfesgorBache................................... 71 58.2 I 

Do ............................................... do .•...•....•. ...... ...........• .......... 71 59.0 

Do ....... , ....................................... do........................................ 7160.6 ,Ill 
June, 1841.... •• • • • • • • • • • ••• • • •• • • . •• • • • • • • • • . Major G-rabam .. . • . . . • . . .. . .. • . . . • • . . • • . . . • . .. . . .. 71 54. 5 :,', I 71 58· 4 

July, 1841 .................................... Professor Bache ................................... [ 71 57. 0 :,'.'. J 
October, 1841. ........................................ do .....•..........................••..... .I 71 ;;8. 2 
November, 1841 ______________________________________ do ________________ --·--------------------- 71 59.1 

November, 184!l .•••.•.••...••••.•••.•.••••••. Doctor Locke..................................... 71 60.1 !!, } 

Do-...................................... C"ptain Lefroy .. •• • . . . . •. . . •• . . . ••• . . •.. . . •• . • • .. 71 59. 0 71 59. 7 

January to Deeember1 1842 ................... _ ••••. Profea8orBe.che- .......................................... , 71 60.1 

!::~!:::::;:~::::::::::::.-.-::::::::::-~~;~;::a~~",;;_·_-_-_-_-_-_._._._._._._-.-.-.::::::::::::::::::::! ~~ :~:: :,r,!.,.l 7158 2 

April, 1844 . . . ... ••.•... .. • . . •••.. .•. . . . •. .. . . Doctor Locke •• . . . ••• ... . • .• . . . ••• .•••••. •• . . • • . 71 59. 3 
May, 1844 ••••••• .•• •• ••••••• ••••••••• ........ . •••. ..... .••• .•••• ...... ••. .............. •••• ••••. 71 69. 2 72 o-i. O 

January to Jnly, 1844--·------....................... Professor Bnche................................................... '71 57.6 

May, 1846 •...••.••••••.•••.••••..••••••••••. · 1 Doctor Locke ••• . •• .•••.• . ••• • . .•. .. • .• . • • . .•• .. . 71 61. 0 

~.;:~:~;~6~~------.-.-.-.-.-.-.·.·:.-.·:::::::::::::::: -~·-~~!-~~~ ~~~~~t_._._._._._._._._._._._._. :::: :::: :::::::::::::: :,~ ~: ~ 
72 01. 0 

72 17. 7 

72 05. 8 

I 

\Mean epoch. 

1834. 5 

1839. 7 

1840. 7 

1841. 5 

1842. 5 

1843. 6 

1844. 3 

1846. 4 

1855. 7 

1862. 6 

The annual irregularity in the dip need not be considered, as the index error of the various needles and 
the observing errors are much greater than the maximum amount of that irregularity, which, according to tho 
Toronto observations, hardly exceeds ± 11• -

Collecting the mean dips and mean epoch, and adopting the expression-

where, 
0=01 +x+y(t-t0 )+ z(t-t0 )z, 

8=reeulting dip at any time between 1830 and 1860; 

81=assumed dip at epoch, x its correction, 01=72° 00; 

to= epoch or 1840.0; 

t=any other time between the above limits; 

we obtain· from the following combination of the observations, by the method of least squares, the values 
x, y, and .z: 

Mean dip. Mean year. 

0 
Group I. ............ 3 results ... 72.00 1838.3 

Group II .••••.••••.. 5 results ... 72.00 18'3.5 

Group III .•••••••••. 2 results •.• 72.20 1859.2 

whenee fJ =+ 72.0 00-0.00011( t-1840) + 0.00060( t-1840}3• 
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'l'he observed and computed dips compare as follows : 

Epoch. 

1834. 5 ••••.. ··-· --·--· 

1839. 7 .••••. -·-· ·-···· 
1840. 7 ....••.••.•••••. 

1841. 5 •....••••. ·-···· 
1842. 5. - ...... - - ...•.. 

1843.6 .... ········----
1844. 3 ....•••••. ·-··--

1846. 4. - - • - - . - •• - .•••. 

1855. 7 .••.• - • - • - •••••. 

1862.6 ..••••••••••••.• 

Observed dip. 

0 
72.00 
72.12 
71.88 
71.97 
72.00 
71. 97 
72.03 
72. 0'2 

72.29 
72. 10 

I 
Computed dip. 'Obs'd-Com'd. 

0 0 
72.02 - 0.02 
72.00 + 0.12 
72.00 - 0.12 
72.00 - 0.03 
72.00 0.00 
72.01 - 0.04 
72.01 + 0.02 
72.03 - 0.01 
72.15 + 0.14 
72.31 - 0.21 

The probable error of any one representation is :::!: 4.'8. The minimum dip, according to the above 
formula, occurred in Jan nary, 1840; at Toronto this minimum occurred in 1843. 

By means of the formula we find the dip for the middle of each year : 

1842-5 •••.••• ·- .•..••. 

1843-5 .••••••••• •·••·• 
1844-5 .•••••.•••••••.. 
1845-5 ......•.•••••••• 

72.00 
72.0l 
72.01 
72.02 

We may now collect in one table the numerical values of the magnetic elements, as found in the 
preceding discussion. The units for the force are feet and grains; + indicates west declination and north 
dip. 

Girard College, Pkiladelpkia. 

Epoch. 

"' 
e x y ~ 

0 I 0 I 

January, 1841 •••••••••••• + 3 23 + 71 59 4.178 12.85 i3.51 

1842 .••.••••••.• 3 28 71 59 4.175 12.84 13. 50 

1843 •....• ·•·•·· 3 32 71 59 4.173 12.83 13.4 9 

1844 ..•.••.. -··· 3 36 71 58 4.170 12.81 13.47 

1845 ...•...•••.. 3 41 72 00 4. 168 12.83 13.4 9 

Mean January, 1843 .•••••• +332 I + 7159 4.173 12.83 13.4 9 

0 

The latitude of the observatory is .- • _ • • • • • • • • • • • • • • • • • • • . • • • • • . • • 39 58.4 
And its longitude west of Greenwich ••.•.•••.••••••.•••••..••••••• 75 10.1 
Or ••••••••••••••••••••••••••...•••••••••••••••••••••••••••.•• fJh oom 40".3 

To facilitate the use of the several parts of the disclll:!sion of the Girard College magnetic observations 
a. complete index is here given. 
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I Report. Page. 

---------------------------~~~-~-~~~-~-~-~--~-----~~ 

SECTION I, PART !.-Declination. \ 

Introduction ........................................................................................ , 
Separation of disturbances and establishment of normal readings of the declinometer .••••......••.••....... 
.Analytical expressions of the regular solar-diurnal variation of the declination .•••••••••.•••..••••••....... 
Inequality of the amplitude, due to the eleven (or ten) year period .••••.........••••.••••...••••••....... i 
Discussion of the number of disturbances of the declination; their annual inequality .••••.•...•..•••..•..•. 
!>iurnnl inequality of the number of disturba.nces of the declination •••••••.••••.•.•••..•...•..•••••.•..•. l 
Deflections by disturbances; their mean annual amount; effed of the eleven (or ten) year period .••••• ······I 
Deflections by uisturb.inces; their mean diurnal amount ........•..•...................•......•......... ~ 
Connexion of the frequency of the solar spots with the changes in the amplitude of the diurnal variation of : 

the deelination .......••...•••...•.....•••......•..•••.......•...........•....•......•.•••....••.. 
(l!'o~ classification of disturbances, according to their magnitude, see Po.rt IV, Report of 1862, p. 185.) 

PART II. 

~~:;n;:~:r~~<l1.~~=~t:i~~i~~ii~ iiit·i~~;.-~r-11; ~~1~;.-di~;.;,~1 -;;ri~1~;;.·f.;; ;~~h ·.;,~;;ti'i: ·s;;~,;.;~;, · ;.,·;;.1~; ~;,.d" ;,~~~:: :\ 1860 ~ 
Investi!il'ation of. the sol:ir-diurnal variation of the declination ........ __ ......•.•......•......•• _ •........ , } ( 

Maxima and mm1ma, and times of o.~ge value of the declmat10n; diurllal range .....•.•••...•..•.•..... : l 
Annual variation of the declination .•••••..•.•.•.••••.•••....•..••••...•..••..•••. _ ••.••••.•••••.•••.. 

PART III. 

Lunar influence on the magnetic declination; tabulation of results according to th<> moon's hour angle ...••. · 1 r 
Comp";rison of lu?-ar-dium~l ".ariation for three epochs ............••••....•••••.•.......• - .• • · .... • .. ···I 
Resul tmg lunar-dmrnal variation .....•.••....•••..•••••....... - ••.•.....•••.•.••..• · • • - . • · · • • • · · • • • · · \ 1860 l 
Inequality in the lunar-diurnal variation ....•.••...•••......•..•••.............................••.•... 
Investigation of deilect.fons depending upon lunar phases ; variation in declination anu in parallax ....• - •••. ' J 

SECTION II, PART IV.-Horizontal Force. 

Instrumental notice .••••.•......•••••...•..•.••.•.•...•..•.....•.••..••••••••.•...•••••••.•••••••••. 
Correction of readings for changes of temperature; scale value.··········· · · • • • • • · · · · · • • • • • • · • · · • · • · • • · · · 1 
Correction for progressive instrumental change; hourly normals for each month ..•......••••......•..•.... 
HorizontH.l intensity, absolute value; effect of the loss of magnetism of the bar; secular change .........••.. 
Separation of the larger disturbances .•.••....•••.•••....•.•....•••........•.•........••••....•.. ···-·· 
Corrected normals ......•••.....•..••.•..•...•••..••..••..••..••.•......••. -- .......•••....•...••••. 
Investigation oft.he eleven (or ten) year period, from changes in the amplitude of the solar-diurnal variation •. 
Eleven (or ten) year inequality, as indicated by the disturbances .•.•••...•••.•••••.•••••••••••.•.••••••. 
Analysis of the disturbances; annual and diurnal variation ....•••••••••••••••••••.....••••..••...•.••••. 
ClBBsification of disturbances according to their magnitude •.••...••••.....•...•••...•• _ ••.•..•.....••••. 

PART V. 

1662 

Preparation of hourly normals for each month .••••••••..••••••••••••.••..••••••....••••••••....••••••. } ( 
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APPE:NDIX No. 19. 
RESULTS OF MAGNETIC OBSERVATIONS MADE IN THE UNITED STATES BY PROFESSOR J. N. NICOLLET 

BETWEEN 1832 AND 1836.-COMMUNICATED BY A. D. BACHE, LL.D., PRESIDENT NATIONAL ACADE)iY 
OF SCIENCES, SUPERINTENDENT UNITED STATES COA'ST SURVEY.-MAY, 1864. 

An examination of an unpublished manuscript of certain magnetic observations, made principally in the 
interior of the United States by the late Professor J. N. Nicollet, about the epoch 1834, led me to the 
conclusion that a discussion and publication of the results of these observations might prove advantageous to 
science. The manuscript is incomplete, as it contains but a small portion of the record, but a summary of 
most of the crude results, as immediately resulting from the observations, is preserved in Mr. Nicollet's hand­
writing. Owing to the incompleteness of the record and the imperfection of the instrumental means at that 
period, the results can claim but a small amount of accuracy. Still, it was thought that their comparatively 
early date, and the absence of any other and better observations at some of the stations even at the present 
day, would, nevertheless, attach to them some value, especially in investigations of the secular change of the 
magnetic elements. 

Station. 

Ealtimore1 Md .................................. .. 
St. Louis, Mo .••••••••••.••••.•••..• 
1'exington, Ky ................................. . 
Smithland, Ky ................................ . 

Nashville, Tenn ............................. . 

Knoxville, Tenn ........................... . 

Warm Spring, N. C ..•••..••••••••.• 
.Al!hville, N. C •..•••..••...••..•••.. 
Athens, Ga. ........................................ . 
Augusta, Ga .••••••••.•••.••••.••••• 
Charleston, S. C ............................ . 

Natehitochos, La. .•••••••.•••••.••••• 

Nat.ebez, Mi!Js ................................ . 

Mobile, Ala ....................... . 

New Orleans, Le; .......................... . 

TBllBhal!•ee, Fla •••••••••••••••••••• 

Tuseal008'1, Ala ................... . 

St. Poter, Minn .................... . 
Cape Henry, Va .••••••••.••••.••••• 

Table ef geographical positions ef magnetic stations. 

Latitude. 

39 17. 8 

38 37. 5 
38 06 

37 OB 

36 09.5 

35 59 

35 50 

35 36 

33 57 

33 28 
3!l 46. 7 

31 44 

31 33.8 

30 41.4 

29 57.8 

30 28 

33 12 
44 48 

36 55.5 

Longitude. 

0 

76 36.6 

90 15. a 
84 18 

88 30 
86 49.1 

83 54 

82 48 

8230 

S3 25 

81 54 
79 55. 7 

93 05 

91 24. 7 

88 01.5 

90 02.IS 

84 36 

87 42 
93 10 

76 00.2 

Authority. Point of reference. 

United State:S Coast Survey ••••••.. '\\.,.ashington monument. 

American Almanac, 1861 . • • .. • • • • • . . Chau-Wau's garden. 
•••••. do ...••.••••. do .••••••••.••.. 

CoJton's Atlas ...................... . 

Amerir.an Almanac, 1861. --------· _ 
••••.. do ............ do .............. . 

Colt.on's Atlas ........................... . 
•••••• do ............................... . 

.••••• do .••••••.••••••••••••••••••. 

American Almanac, 1861 ..... H••··· 

United States Coast Survey .••.••.. Cire?. eburch. 

Colton'e Atlas ....................... . 

American Almanac, 1861.. ........... Fort; Chotard"R residence. 
United States Coa.st Survey......... Episcopal cl.iureh; Batre'i! gardf'ln. 

•••••. do .•••••••••• do •••••••••••••. Mint. 

American Almanac, 1861 ............... . 

...... dO ... - ....... do -·--···---···· 
American Almanacl 1861, and C. A. Fort Snelling; Maj()r Tagliaferrn's. 
United States Coast Survey_ .• __ - .. Ligbt-hons-e. 

!.-Horizontal force. 

The following table contains the ti~es of 300 vibrations, with five needles, for relative horizontal intensity. 
At four stations only we have a record of the temperature, which, however, proved insufficient to deduce any 
corrections for changes of temperature. The observations at each of the four stations are very consistent 
among themselves. The results by a sixth needle (No. 12) were rejected by Mr. Nicollet, the irregular 
results justifying their rejectioa. 
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General table ef times ef 300 vibrations ef 5 needles for horizontal intensity. 

Netidles. 

Locality, Date. Mean. 
No. 1. No. 2. No. 11. No. 13. No . 14. 

.. '· .. .. . . .. 
l3altlmore .............................. July, 1832 ................. ll~ 1132 1149 10;;9 966 10AL6 

St. Louis .................................. July, 1835 ..•••. •••••• ..... 1081 1132 1098 1117 1040 1093. 6 
Nashville ••••••••••••••.•••.•••••••.•••. November, 1833 .•••••••.••. 1016 1061 11072) 1200 1009 1071.5 
Athens .................................... May, 1833 ................. 975 1020 952 957 911 963.0 

Do ................................... Augu•t, 18."l4 ------····---- 991 1038 994 1007 944 994.8 

Do •....••••..••.•....•••...•••...••.. September, 1834 .•••.•.•••. 989 10-29 974 994 913 979. 8 

Augnsta ............................... Febn1ary, 18'.J:J ............ 973 1015 950 954 907 959.8 

Charlest.on ••• _ ................................. January, 1833 ............. 965 989 939 947 856 939.2 

Natchez .••..•...••.•.••••.•••.•....•••. May, 1834 ................. 

1 

929 970 922 938 884 9'28. 6 

Mobile ................................. •••.• dQ ...................... 935 979 930 935 877 931.2 

Do ....•••...•...... ~---····--···----· May, 1835 ................. 947 993 957 976 912 IJ57.0 

Natchez .......................................... March, 1836 .•••.•••• h•••-1 954 1001 972 990 920 967.4 

St. Louis ...................................... June, 1836 ................. , 1076 1127 1093 1112 [HJZ7) 1086. 9 

St. Peter ••••••••••••••••••.••••.••••••. July, 1830 ................. 1239 1295 1263 1286 1190 1254. 6 

The two values in brackets were interpolated as follows: For needle No. 11 the mean of the four 
needles Nos. 1, 2, 13, and 14 was taken, and the result by No. 11 compared with it for each station. The 
mean difference was thus obtained, and applied to the mean of the other needles at Nash ville. l!'or needle 
No. 14 the mean of Nos. 1, 2, 11, and 13 was compared with No. 14, and the correction for St. Louis applied 
accordingly. 

The next table contains the time T of one vibration and the values of ;,2, which are proportional to X, 

the horizontal force. ·By means of this column we obtain an approximate value for the loss of magnetism of 
the needles, which appears to have been considerable. Taking the differences for the two epochs at St. Louis, 
Athens, Mobile, and Natchez, we find a loss for 61 months of 0.016154, and for one month of 0.000265. The 
next columns contain the difference, in months, from the adopted epoch, July, 1834, the correction for loss of 

magneti8m, and the corrected values ~z· 

Station. Date. T. 
Correction Corrected 

Differential for loss of 1 
epoeh. magnetism. T.;a 

Mean. 

.. ''" Ealtimore .................................... ---- Jnly, 1832 ................. 3.605 0. 076945 + 24 - 6360 o. 070585 ................ 
St. Louis ............................... July, 1835 ................. 3.645 o. 075266 - l~ + 3180 o. 078446 ..................... 
Nashville ........................................ November, 1833 ............... 3.572 0. 078.175 + 8 - 2120 o. 076255 .................... 
.Athens ....................................... • - ...... • •· May, 1833 •••••••••.••••••. 3.210 0. 097051 + 14 - 3710 o. 093341 ................... 

Do ................................... August, 1834 ................. 3.316 0. O!J0945 - 1 + 26S 0. 091210 ................... 
Do ................................... September, 1834 ................ 3.266 0. 093748 - 2 + 530 O.OM278 0. 0011943 

Augusta .••.••.•.••••••.•..•.•...•..•... Fchnary, 1833 ............ 3.199 0. 097719 + 11 - 2915 0. 094804 .................. 
Charl .. ton ...................... _ .••.... January, 1833 ............. 3.131 0. 102009 + lll - 3l80 o.~ ................. 
Natchez ................................ May, 1834 ................. 3.095 0.104395 + ll - :>30 0.103865 ..................... 
Jl{obile ................................. ..... do ...... .................... 3.104 0.103791 + ll - 5.JO 0.103261 .................. 

Do ................................... May, 1835 ••••••••••••••••. 3.190 o. 098270 - ie + 2650 0.1(10920 0.102090 

Natchez ............................... lMarcb, 1836 ............... 3.225 o. 096148 -20 + 5300 0.101448 0.102657 

St. Louis ............................... June, 1836 •••••••••• ·~····. 3.623 0. 076183 -fl3 + 6095 0. 082278 0.080362 

St. Peter ............................... July, 1836 ................. 4.182 0.051179 -24 + 6360 0.063539 

To introdnee the horizontal force in absolute value we have X for Baltimore, St. Louis, and Mobile, as 

follows: 
Baltimore, (Coast Survey rep.ort for 1861, Appendix No. 22, page 247 :) The mean of the first three 

values or X = 4.2 55 ; the valne of X changes but little in seven years. 
• St. Louis, (reference as above:) The first value or X= 4.705 is adopted; X changes but little in four 

years. 
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Mobile, (Coast Survey repo1·t for 1858, page l!J2 :) X in 1857=6.143; hence, in 1834, 6.214, assuming 
au annual <liminntion of 0.0005 parts of the force. 

Introducing thcs(' value,.;, we can fOTm three column~ of 1·e~nlts, the mean of which has Leen adopted as 
an approximation to the horizontal force, ex1ne~sed in grnim' and feet. 

___ \ __ I 
Ilaltimore . __ •••• _ •.•• _ .••. _ •... j 4. 2GS I 
St. Loni" ........•... - ....•.... j 4. K4.t ! 
NaRhvil!e ······--···--··· .•••.. 1 4.5()7 
Athens ........................ J 5. 603 

Augusta -- ..... ___ ,. ...... _ .... ____ . j 

Charleston _ - - - --- . - . --- . - - ---- i 

Katch~z ..••.• -----· ----·· •.... ! 
l\lobil11 ........ -----------·----! 
St. Peter .••...•••...••....••... [ 

! 

5.715 
5. 9.'.")8 

G.183 

6. JC.4 

3. "30 

4. 1:-13 
4. 7o:-i 

----
4.4GG 
5.442 
f>. i,;)l 

5.786 

C.OJ(I 

fl.H77 

3.72ll 

2.-Inclhwtion. 

x. 

. 4.296 4.2'28 
4.892 I 4. -~l.t 
4.642 4. 5Gt"i 

5. {i;)7 4. ,,(kl 

[), 771 5.C7D 
6. ()JG 5.92U 

6. 24!) (i, 14ll 

c. 214 6. 11;. 

3. &Jtj :l.80G 

The records of the observations are preserved for two stations only, yjz: St. Loui~ and St. Peter. At 
St. Louis the method by vibrations in t.he meridian, and at right anglPs to jt, was employed. This method 
originated with Laplace, was te8ted by General Sabine iu 1821, al~o hy Rumker ancl Quetdet; but it 
appears to have bei:n abandoned since, owing to the impcrfoeti1>n of the results whr·n compared with those 
obtained by means of a dip circle. It should be renrnrked tl1at the method applies more }Jroperly to Rmal 
dips. Let m=the time of a vibration of a horizontal needle in the meridian; J>=the time of a vibmtion 

2 

when perpendicula1· to the magnetic meridian; then sin I= 
17~ ; :Ur. Nicollet expressing his inclination as 
p 

measured from the vertical. He also mied an inclinatorinm, four position results being given for each re-
sulting inclination. At St. Louie, by the first method, the inclination was 18° 411 ; by the second method, 
19° 04'. At St. Peter the second method alone was used. As to the method n~ed at the stationR given 
in the general table of results there is no information. The dip, liowever, as given, is largely affected 
with index: error. I have endeavored to determine an approximate value, at least, of this error, as, with­
out this correction, the results would be of no value. 

l!'or St. Louis the following observations are on record: 

Year. Observer. I Reference. Ohservcd. Computc:ll. 0-C. 

~~-------1-~-~~~-~1 i 
0 , I 

1819.4 .•.•••.••••• -· -

1839. 5 . - - •• - •••• - • - .. 

1841. 7 ·---·· ··-·· ··-· 
1841. 7 .• - - ••••• - •. - - . 
18Gl;. 8 ••••••••••••••. 

i , 
Long···--- ···--·1 Acc.ount of Major Long's expeclition.i 
Locke ..••..••••. Am. Phil. Soc., Jt-<46 .•••••..•. ----[ 

70 :30 7tT :JJ 6 

I 

Nicollet.._. • . . • • . Am. Phil. Soc., Hl43 - . - • • • • • - · • • - -1· 

Loomis---· ··----1 Am. Phil. Soc., 1843 .•••.• ---· .••.. 
Friesach - - • • • • . • . Vienna Academy, 1858 .. - - - •••.• - -I 

which observations can lie expressed by 1=69° 23'-3.'6(t-1839.8). 

69 :31. 4 

69 27. l 

69 23.5 
6~ 01 

6~1 24 + 7 

6\J 16 + 11 
6D 16 + \) 

&:! 'l'l - ::H 

Three results by Nicollet for t11e mean epoch, 1836.0, give nc OO'; by the formula we find 69° 37'; 
hence co~ection, -1° 23'. At ~atchitoches l\fajor Graham observed, in 1840. (Sill .• Tour. IV, 1847,) 61° 
15.'9; and assuming an annual rate of change of - 2', the result referred to the date of Nicollet's ohse1·vation, 
1834.3, would be 61° 271 ; by Nicollet, 64. 0 011 ; hence correction, -2° 34'. 

At Mobile Mr. Goodfellow, of the United States Coast Survey, found 60~ 51' in 1857, which, when 

referred to 1834.5, would probably be 61° 36'; Nicollet has 63° 28'; hence corr~ction, -1° fi2'. At New 
Orleans Mr. Dean, of the United States Coast Survey, found 59° 46.'5 in 18h8, which, when referred to 
1834.3, would proba.Oly be 60° 34'; Nicollet has 62° 05'; hence correction, -1° 31'. 

The mean of these four corrections, or -1° 50', has provi~ionally been applied to the observed dips. 
27 c s 
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Possibly hereafter, when the secular change of the dip is better understood, a more perfect correction can be 
made out. The tabular results arc only rough approximation. The manuscript record, nevertheless, indicates 
that the observations were made with great care, subject only to a large index error. 

The qnadmnt of Nicollet's inclinatorium was divided into 90°, as stated by him. 

Place. Date. I' 

1-,-

Obseryed Approx. cor-
dip. rccted dip. 

D 0 0 

St. Lonis ................................ . July, 18:{5 I 
Dec., 1!033 

1 
NoY., 183:~ 

SPpt., 1~33 1' 

Sept., 1833 
Sept., 1833 \ 
May, 18:13 \ 
Aug., H'34 i 

19 02 70 58 69 10 Mean for 18:~G.O. 
Smithland .............................. .. 19 59 70 01 G8 11 
Nashville ................................. . 21 ()5 GB 55 67 05 
Knoxville ................................ . 21 04 68 56 67 06 
1\'arm Spring ............................. . 20 31 6!) 29 67 39 
Ashville .................................. . 20 45 (i9 15 67 25 
Attl€11S ................................... . 22 17 67 43 65 40 Mean for 1834.3. 
Athens ................................... . 22 25 G7 35 ------·-----
Athens........ •. • • • • . •• . • . .. • . • •• . •• . . • . .. Sc·pt., li':l4 22 47 67 13 ...................... 
Katchitoches ............................. -1 April, 1834 
Katchez ................................... Mm-., 1834 

25 59 64 01 62 11 
25 59 64 01 62 11 

Mobile ................................... - May, 11:':~4 26 21 63 30 61 38 llfean for 1834.9. 
New Odrans .............................. April, 18:14 27 55 62 05 60 15 
Tallahassee ................................ Jau., 1835 2G 47 63 13 61 2:3 
Tuscaloosa .......... ·········- ..••....•.•. April, Jt3:l5 2:1 48 66 12 64 22 
Mobile .••••••••••.•••••••••••..••••.•.•••. , May, 1835 
St. Louis .................................. June, 1836 

26 44 63 lG i ·-- -- ....... - - --
19 09 70 51 --- - ---- ----

St. Louis .................................. , Aug., 1835 
St.Peter .................................. July, 1836 I 

18 49 71 1l ..... -... -........ 
14 10 75 riO 74 00 

3 .-Declination. 

The papen; contain the declination at one station-Cape Henry, Virginia. The record is very complete, 
and the results seem to be entitled to full confidence. 'l'he locality is an important one geographically, as 
well as magnetically, for the study of the secular change of the declination the result is of much value. 

The following are the individual results: 
0 

1832, .June 9.-0 52.5 W. i 
.Jnne 10.-0 47.6 "\V . 
.June 10.-0 4l.3 W. Mean, 0° 45' W . 
.June 11.-0 42.3 W. I 
.June 11.-0 41.0 W. j 

These observations were obtained by means of a Shenck bonssole. 
For the discussion of the secular change we have at this station the following values: 

Year. I Observer. Reference. 

1732 .................... \ Roxton ........................ Hansteen's Erdrnagnetismus - ............... . 
1732 •••••••••.••••••• -·· 1·· .............................. , Douglass' History •••••••••••.••. _ •••••••••• 
1775 ..•.•.••.•.••..•.••.•••••.••..•••••••..•.•••••••••• ·I Des Barres's Atlantic Neptune •••••••••••••••. 

1823.5 •••••••.•••••••••• ! H. Boye ·······················1 State map of Virginia, 1859 .••••••••••••••••. 
1832•5 ••.•.•..•••••••••• 

1

1 J. A. Nicollet ··················1 Manuscript·············· ··················1 
1856.7 ••••••••..••.••••. C. A. Schott. .••...•..••.••.••. United States Coast Survey Report, 1858 •••••• 

I I 

Declination. 

0 , 

4 42W. 
4 40W. 
6 oow. 
1 32W. 
0 45W. 
l 28W. 

'l'hc position of the light-house at Cape Henry is in latitude 36° 65.'5, longitude 76° 00.'2 west of 

Greenwich. 
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APPENDIX No. 20. 

REPORT 01'' ASSfSTANT GEORGE W. DEAN OX EXPEilUiENTS MADE FOR DETERMl:\lKG THE "EDUC. 
TIOX TIME" OF HELAY l\IAGXETS OR TELEGIL\.PlllU "'HEl'EATLWi." (8KETCJJ ::\o. :l\J.) 

NEW YoRK, June 15, 1864. 

DEAR SIR: Your instructions, dated November 24, 18G2, authorized me to obtain information in rC'gard 
to the location and working condition of the telegraph liues between \.V m•hi11gton city ancl San "FrauciHco• 
California, and more particuliuly the overland Pacific line~; the view being to a~r,ertain th<, best plan for 
exchanging time and star signals by telegraph for the establi8hment of t.hc rliffPrence nf lrmgituile lwt.wer.n 
those two places. I was furtl1er authorized to. obtain the requisite instruments and teleg1·aph apparatus, and 
proceed to tlrn CoaBt Survey Office at W aE<hington, and there make ~uch experiments with "relay magnets," 
generally known as "telegraph repl'ater;;," as might be deemed expedient for the succcs~ful execution of the 
proposed telegraphic longitude operations. 

In executing that portion of your instructions rc:lating to the location and working condition of the sev­
eral lines, I obtained much valuable information by corre,pondcncc with .J. H. Wade, ef\q., pre~ident of the 
Pacific Tclegrapl1 Company; Uolonel Anson Stagel', general superintendent United States military telegraph 
lines; General Marshall J,efferts, engineer for the American Teleg:raph Company, and s.everal other gentle­
men, who possess much pradical knowledge relating to tdegrnph matters. 'l'hese inquiries were further 
extended by person.al inspection of some of the principal telegraph station~ at the west, aml for tbis purpose 
I visited the cities of Cleveland, Cincinnati, St. Louis, and Chicago cluring the month of May, 1863. 

Tl1ose facts thus collected wliich have a direct beariug upon tl1e exr>cntinn nf the propmir>d longitude· 

operations were presented in a brief report submitted to you in Se11tembDr last. I now have the honor to 
report tlw rneults of my experiments for determining the "eduction time" of electro-magnets of various forms 
of construction. It may be proper to explain mol'e definitely the sense in which I here use the expression 
"eduction time." 

In every chronographic record which may be made through an electro-magnet, a cert.tin interval of time, 
however sm11ll, must elapse between the instant that a signal is made and that of its record upon the fillet or 
chrouographic paper. 'l'he Coast Survey tel1·grn1ihic experiments for differences of longitude have been 
chiefly made through electro·magncts in a c1o8ed circuit; Cl)nsequently the signals ha.vc been made b_y l1rcaking 
the galvanic circuit, at which inst.ant. tbe irnluced nrngneti~m of the electro-magnet becomes suddenly dimin­
ished, until its at.tractive power i~ oYercome by the tension of the armature sp1·ing, thereby transmitting the 
signal to the chronogrnphic paper. In case the open circuit is used, which in a fpw iuetauces has been 
adopted, of course the operation becomes reversed; in other words, the "induction time" would be tl1e interval 
between the closing of the circuit and the instant that the induced magneti;:m of the coils became sufficiently 
strong to overcome the tension of the armature spring. 

In conducting telegraphic experiments, ovcria.nd, for aecertaining differences of lone;itnde, the closed 
circuit appears to have several advantages over the open circuit. All the experiments whid1 1 am about to 
describe have been made in the closed circuit. 

In completing the arrangements for making tl1ese interesting and delicate experiments, the idea occurred 
to me that either the induction or eduction time could be mea8mecl mnre accuratt'ly by means of the chrono­
graphic method, with tu:o break circ•rits in the astrnnomical clock, than by any other. This apparatus wa>1 
accordingly constructed under my direction by one of the mechanieians at tlie Coast Survey Office, Mr. Hunt. 

A detailed description of the single-break circnit is given in your report for the year 185G, Appendix: 
No. 21. It consists essentially of a delicate platinum tilt-hammer pivoted on one insulated brass plate, whHe 
its head rests upon another, the two plates being connected with the opposite pules of the battery. 1Vhen 
the pendulum at each oscillation reaches tlie vertical, a projecting pin in its centre trips tlm hammer, thus 
breaking the circuit and causing a record. 

To make the double-break, an additional tilt-hammer was added, constructed in an analogous manner, 
but so adjusted that it was touched by the pin and tripped at the kig1tcst point of the oscillation of the 
pendulum. • 

Sketch No. 39 sufficiently explains these various parts: C is tlie insulating bar of ivory; f 1 the brass 
plate upon which is pivoted the tilt-hammer, a; .f the brass plate upon which the head of the tilt rest::i; 
A, A 1, are binding posts connecting the brass plates in the circuit. 
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The second break-circuit is attached to the lower part of the insulating bar, C ; g 1 is the brass pfate to 
which the second tilt-hammer, z, h', is pivoted, and g is the one upon which its head, [;, rests; B and B 1 are 
the binding posts connecting these plates in the second circuit; 7t is a screw for adjusting the position of the 
tilt, b h1. 

The clock was adjusted to sidereal time, and its daily rate did not exceed a second. 
The method pursued in determining the eduction time of electro-magnets was as follows: 

The difference of time between the two clock-breaks at every alternate seco11d wa~ first ascertained by 
crmnectiug the two break-circuits, a and b, iu the same galvanic circuit, in which aho were connect.ml a 
chronograph and a :first-class fillet register. 

The signal,; thus m;id11 hy the clock, one bring at the centre of each oscillation, tlrn otlier at tlie highest 
poi11t of every alternate oscillation, were recorded by the clHonngmph and fillet registers. The record of 
theRe clock-signals was continued about one minute, wliich gave thirty comparisons of the diffe1·enee of time 
between the two signals. This difference was found to be between forty-seven and forty-eight hundredths 
of a second. It is propc1· here to remark that in recording the clock signals a second of time was represcntecl 
upon the fillet paper by a line about two inches in length, while upon the chronogrnph paper it was indi­
cated by a space a little lees t11an half an inch long; hence the greater accuracy in measuri11g the fractional 
parts of the second upon the fillet paper induced me to rely chiefly upon that record. 

'l'he comparison of the two clock-breaks having been made, a relay-magnet (Sketch Xo. 66) was con­
nected in the clock-circuit, B, JV, while the break-circuit apparatus, A, Al, remained in the direct circuit 
with the chronograph register. It will be observed that all the clock signals made through the tilt-hammer 
a arc immediatdy recorded Ly the chronograph, while those made by the tilt-hammer b are transmitt.ed 
through the relay-magnet before they can be recorded by the chronograph. A comparison of the signals 
tlms recorded with those previously made when both clock signal" were transmitted through the same circuit 
enables us to obtain the erlu1:tion tirrte of the relay magnet in the clock-circnit, B, B 1• 

In practical tefographing, when a relay-magnet is connected in what is usually designated the main 
drr:uit for the purpose of tra11smitting signal;; to a second main circ1tit by means of a smaller magnet, which 
is adjuRted in a local or short circuit, the two magnets thus connecteil and used together are called a "re­
peater," from the fact that this particular arrangement of the magnets in the main and local circuits causes 
every signal to be promptly rrpeated or transmitted from one main circuit to another at those places where, 
in the earlier days of telegraphing, a person was required to perform this labor. In the sketch, M is the 
main relay-magnet, and L the local magnet. 

With these two magnets signals can be transmitted only in one direction; hence, for the convenience of 
sending signals in either direction, a relay-magnet is required in eack of the two main circuits, which in turn 
must be connected with its smaller magnet in a local circuit. The sketch represents repeaters arranged for 
transmitting signals in either direction. 

The eduction time of a single relay-magnet was first Cletermined, then a single repeater was connected 
in the clock circuit, .B, B1, after which a second repeater was added, then a third, and finally a fourth. 
'l'hus we were enabled to determine the total eduction time of four_ repeaters and one i·elay-magnet, and at 
the same time to ascertain the eductirm time of each particular repeater. 

The recapitulation nf the results thus obtained is presented in the accompanying table, No. 1; each 
result is the mean of ten comparisons as recorded upon the fillet paper. 

From a ca~ual inspection of these results it will be observed that the retardation or loss of time in the 
transmission of signals through a telegraph repeater will vary according to the construction and aCljustmeut 
of each particular instrument. In the repeaters designated as No. 1 and No. 2 in Table No. 1, each main 
relay was three inches in length, and upon each spool (two of which form the main helix) were twenty-three 
coils of No. 30 silk insulated copper wire, the entire length of which was about 2,200 feet. The local helices 
were one and a half inch in length, and oue and a fourth in diameter, and each spool contained sixteen coils 
of No. 22 silk insulated copper wire. The length of the wire upon each local helix was estimated to be 
between seven and eight hundred feet. 

In t11e repeaters designated No. 3 and No. 4 in Table No. 1, the main relay was four and a half inches 
in length, and each spool of the main helix contained thirty coils of No. 35 silk insulated i!l'lpper wire, the 
length of which was estimated to be 3,600 feet. 

The local helices were one aud a half inch in length and one inch in diameter. There were fourteen 
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layers of No. 24 silk insulated copper wire upon each spool, and the length of wire iu each helix was esti­
mated to be about eight hundred feet. 

The diamete1·s of the wires upou the several helices were carefully measured and found to be as follows: 

Wire No. 22 was 0.031 of an incl1 in c1iarneter. 
Wire No. 24 was Q.026 of an inch in c1iameter. 
Wire No. 30 was 0.017 of an inch in cliametm·. 
Wire Ko. 35 was 0.015 of an inch in diFJmeter. 
Ou referring to Table No. 1 it will be not.iced tl1at tlw average Nluction time of repeaters No. 1 and No. 

2, with a maximum tension of the armature spring, was a little more than onc-Lundrcrlth of a sccornl of time, 
and with a minimum tension it was four-hundredths of a second; while repeaters No. 3 and No. 4, with a 
maximum tension, indicated an average rdur:twn time of six-hundredths, and with a minimum ten~ion of 
twelve-hundredths of a second. 

'The re8i:;tance in t.he helices of repeaters No. 3 and No. 4 was found to be considerably grellte1· tlian in 
those of No. 1 ancl No. 2. This result wa:; expectl:<l from tlH~ cliffercuct: in the size arnl length of wim in the 
re11pective coils, though the large difference of the eductirm time in the 11everal in~trnm<•nts could only in part 
be attributed to tl1at cause. 'l'he experiments which wei·e made with a maximum tem•ion of the armature 
spring clearly indicated that this difference of the cductiov, time was chiefly due tn the difference in the con­
strnction of the helix cores or soft iron bars. 

I think these Pxperim1mt~ conclusively demnnstrate the fact which Profe~snr Hr•nry many years ago 
di~covered, viz: that the gn•ater the length of the helix core the luuger will be the inductioti or eduction time 
of the electro-magnet, otlier conditiom being the same. 

Of tliis discovery by Professor Henry I had no knowledge whatever until I had submitted the resultR 
of a series of experiments to him for the purpose of obtaining his view~ as to the best method for conducting 
further researches, and I would here express my sincere thanks tD him for the very friendly inteTcst which 
011 all occasion8 he exhibited in these experimentE, and for the many suggestions which I recefred from him. 

Profpssor Heury proposed having the helix cores composed of small well-annealed ineulated iron wire, 
by which the induction or eduction time would be diminished. 'l'he experiments which I lrnd already com­
pleted showed that the cores should have a maximum length consistent with the magnetic power required 
from each relay coil. I accordingly prepared drawings for the construction of a helix which should be pro­
vided with several movable cores made of small iron wire insulated with silk. The instrumcut was rnauu­
factmed with great care by Mr. E. M. Pierson, telegraph instrument maker, at Cleveland, Ohio, now of 
Newark, New Jersey. 

'l'o Mr. George B. Hicks, of Cleveland. inventor of the "Hicks's tclrgrapli. repeater," I was indebted for 
valuable aid in superintending the construction of this instrument. 

For greater convenience in making these experiments the instrument wa~ provided with two movable 
main helices, each two and three-fourths inches in length m11l 011e and a half inch in diameter. 'l'lie helix, 
which I lmre designate as No. 1, cousjsted of forty coil8 of No. 30 ~ilk insulated copper wire, divided into 
three series or sections. The first series was of twelve coih, around a thin paper tube, sufficiently large to 
admit the different iron cores without diffiClllt.y. Its length upon each spool was 300 feet. The second. 
se1ies was of twelve coils, immediately around the first, the length being 450 feet. The third was of sixteen 
coils, around the second, the length G75 feet, thus making the entire leugth of wirn upon each spool 1,425 
feet, or 2,850 feet on the two. 

The object of dividing each coil into series was to determine the minimum length of wire required upon 
tlie helix to produce the necessary ma.gnetic power in the electro-magnet. 'l'his was satisfactorily done by 
first using series No. 1, then series one and two, and finally the three series together. 

The length and diameter of the spools of helix No. 2 were the same as those of No. 1. 
The first series consisted of fourteen coils of No. 35 silk insulated copper wire around a thin paper tube 

similar to that used in helix No. 1. The length of wire, in this series, upon each spool wa:< 450 fe<:t. 'rhe 
second series was of fourteen coils, immediately upon the first, the length of which was 600 feet. The third 
series consisted of eighteen coils, around the second, the length being 1,110 feet, thus making the entire 
length of wire upon each spool 2,lGO feet, or 4,3~0 feet on the two. 

The experiments with this helix were in all respects similar to those made with helix No. 1, and from 
the results obtained (see Tables Nos. 2 and 3) it appeared that the magnetic po1Ver of the electro-magnet, 
having twenty-four coils of No. 30 copper wire upon its helix, was about the same as when forty coils were 
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used, thus showing that with the same battery force there was no advantage gained by increasing the number 
of coils from twenty-four to forty. And since these experiments were made under conditions similar to those 
which are frequently encountered in practical telegraphing through circuits of two or three hundred miles in 
length, (at least so far as the same resistance in the conducting wires could make the conditions similar,) I 
infer that no practical advantage can be obtained by increasing the number of coils upon the telegraph relay­
maguet above twenty-five or thirty, unless we increase in a corresponding ratio the size of the iron wi1·e now 
in general me upon most of the telegraph lines in the United States. 

I shall ngain have occasion to refer more particularly to this subject before closing this report. 
With helix No. 2 (see Table Ko. 3) the power of the electro· magnet was found to be considerably less 

when forty-six coils of No. 36 copper wire were upon the helix than when only twenty-eight were used, the 
battery being the same in both cases. 

From a further comparison of the results in these tables it will be observed that the magne_tic power of 
helix No. 1 was much greater than that of Nll. 2, while a much larger battery was required to overcome tl1e 
resistance through the .N"o. 35 copper wire with which thP- latter was constructed, thus confirming the opiniun 
which I have already expressed in regard to the importance of increasing the size of the wire now in general 
use for telegraph purposes. 

The iron coreR were conRtrncted in the following manner: 
Core No. 1 consiRted of two sulid soft iron bars, each thrPe inche~ in length and half an iucli in diameter. 
Core No. 2 was of the same length and diameter as No. 1, but constructed of well-annealed and insu-

lated iron wire barn, each one-tenth of an inch in diameter. 
Core No. 3, of similar dimen.;ions as Xo. 1 and No. 2, was constructed of well-annealed iron wire six­

hundredtl1s of an inch in diameter, and insulated with ~ilk. 
Core No. 4 was in all respects similar to No. 3, with !he single exception that the iron wire used was 

but three-hundredths of an inch in diameter. 
My first object was to ascertain the relative magnetic power which could be obtained from each of these 

cores, which I aceomplisltcd in the following manner: 
The helix com;tructed of the No. 30 wire was adjusted in a vertical position, so as to allow the several 

iron cores to lie placed consecutively within it while counected in the galvanic circuit. Immediately in con­
tact with the lower surface of the core was placed a soft iron plate similar to that generally used upon the arma­
ture of a relay-magnet; this phte was well insulated with silk, and from its centre was suspended a small 
cup into which mustarcl-seed shot were slowly dropped until the weight became just sufficient to overcome 
the attractive force of the magnet, and thus !tllow the plate to fall from the surface of the core. The exact 
weight sustained by each core at each consecutive trial was ascertaine~ with a delicate balance which was 
obtained at the Coast Survey office for this purpose. 

Table No. 2 contains a recapitulation of the weights sustained by each core when used in helix. No. 1, 
and Table No. 3 those sustained by the same cores when used in helix No. 2. 

From a comparison of these r•'Snlts it will be noticed that the magnetic power of the electro-magnet 
rapidly dimini~hes as we diminish the diameter of the wire with which the magnet cores may be constructed. 
In practical telegraph operntions we should expect to encounter many difficulties in attempting to exchange 
signals upon lines from 200 to 500 miles in length with electro-magnets having so little magnet.ic power as 
that which was obtained from cores No. 3 and No. 4 under the most favorable conditions. I have no reason 
to doubt, howe\'er, that core No. 2, adjn;ted in helix No. l, would perform very satisfactorily in a well-insu­
lated circuit of 200 or 300 miles under favorable conditions of the atmosi:here, tmt during sultry, foggy, or 
rainy weather, core No. 1 would undoubtedly Le found much superior to No. 2. 

Tables No. 4, No. 5, and No. 6, contain a recapitulation of the results of the relative eduction time of the 
several cores under similar conditions. 

It will be noticed that the eduction time of cores No. 2, No. 3, and No. 4, was, upon the average, le811 

than one-ltundredth ef a ser:ond of time, while in core No. 1 it varied from one to four hundredths of a second, 
depending upon the adjnstment of the armature spring. The reason for this large difference between core 
No. 1 and the others was chiefly due to the diffp,rence of the magnetic power of the several cores as exhibited 
in Tables No. 2 and No. 3. 'l'he comvaratively small variation of the eduction time in cores No. 2, No. 3, 
and No. 4, when the armature spring was adjusted first at a maximum and then at a minimum tenRion, must, 
I think, be attributed to the same cause, thereby permitting but very slight change in this adjustment of the 
instrument. 
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.After the foregoing experiments hac1 been completec1, and the results submitted to Professor Henry for 
l1is inspection, lrn suggested that if a narrow groove were cut lengthwise and to th<~ centre of each b1ir of 
core No. 1 perhaps the eductiort time would thereby be somewhat dimi11ished. I accordingly carried the 
suggestion into execution, and the results herewith presented in table No. 7 prove hi~ theoretical deductions 
to have been well founded. 

So far as I am informed on this subject, the first experiments undertaken for t11e purpose of measuring 
the abs()late inrlur:tion or eductiort time of an electrn-magnet by means of a well-regulated clock were made 
during the winter of 1858 by .AsEistant J.E. Hilgnrd, aided by Assistant Edward Goodfellow. 

Some two years ago Mr. Hilgard veTy kindly permitted me to look o'er his results, and I have 110 

doubt that a comparison between them and those of a similar class herewith presented "ronld show a 
vcTy close agreement, although the method adopted by ~Ir. Hilgard was somewhat different from that pur­
sued by my~elf. 

Since these experiments were unr'lertaken for the specific purpose of determining, so far as practicable, 
the best mode of constructing electl'D-magnet:i intended to be. u;;ed as rnlays for transmitting with the least 
loss of time signals through long telegraph circuits, I respectfnl1y beg leave to offer a few rnggcstiDns in 
regard to the construction of telegraph in:ltrumcnts, and the size and quality of iron wire which, in my judg­
ment, is most suitable for telegraph purposes; a subject which has at different times engaged my attention 
while conducting for several years past the telegraph longitude operation:; of the Coast Survey under your 
directions. 

In the construction of telegraph instruments generally, and more particularly of electro-magnets, 110 

definite system based upon accurate experiments appears to have been a<loptt~d iu tLe Uuited States having 
in view the length, size, and quality of 1Le wire circait~ in which sucl1 instnnnent~ were designed to be useJ; 
consequently we find as many electro-magnets of different forms of construction (of both good and bad 
qualityJ as there are persons engaged in manufacturing them. So for as I have been able to learn, ea.:h 
instrument-maker has established certain rules of his own for determining the dimensions ancl form of each 
particular piece of his instrument; hence, one will construct his relay-magnets with cores tltree inches in 
length and half an inch in diameter, with twenty-five or thirty coils of No. 35 copper wire upon the helix . 
.A second makes his cores four inches long, only tl1ree-eiglitfts of an inch in diameter, and with twenty-five 
coils of No. 30 copper wire rtpo~- the helix, while a third constructs them four and a half inches in length 
and Jiaif an inch in diameter, witli thirty coils of No. 35 copper wire. 

These relay-magnets, so entirely different in their construction, arc frequently used indiscriminately in 
circuits varying from one hundred to five hundred miles, the result of which is that great difficulty is often 
experienced in exchanging signals between distant stat1ons. 

It seems to me plain that an electro-magnet having its cores three and a haif h;ches in length andfiu­
eigltths of an inch in diameter, with thirty coils of No. 30 copper wire upon the helix, will perform more sat­
isfactorily in a circuit four or five hundred miles in length than one witb cores three inches in length and but 
tkree-eigkths of an inch in diameter, and with only twenty coils of .No. 30, or perhaps No. 35, copper.wire 
upon the helix. 

It is well known that as the length of the circuit is increased the resistance against the battery current 
is also greatly increased; hence, to obtain the requisite magnetic power in an electro-magnet which is to be 
used in a circuit of five hundred miies, we should determine by a complete series of experiments what dimeu­
sions should be given to the iron cores, and what number of coils and what size of copper wire ought to be 
used upon the helix, to produce a maximum power with a minimum current, in connexion with the least 
induction and eduction time in the electro-magnets. 

The results of the recent experiments have led me to the conclusion that a relay instrument baving its 
iron cores three inches in length and five-eighths of an inch in diameter, with thirty coils of No. 30 copper 
wire upon its helix, will approximately fulfil these conditions, and with your permiasion I am now having 
constructed for the Coast Survey four such ini>truments, which are to be used in making future determina­
tions of differences of longitude with the electro-mitgnetic telegraph. It would be expecting too much to 
suppose that these instruments will at once fully meet all the requirements demanded for the successful 
execution of the proposed important but difficult longitude operations, and I have no doubt that further 
experiments will lead to additional modifications and improvements in electro-magnets. 

In the United States much study has already been given to the subject of insulation of telegraph lines, 
while the equally important matter of improving the quality and increasiug the size of the iron wire in gene­
ral use for telegraph purposes has, with a few exceptions, been almost entirely overlooked. 
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Most of our telegraph lines were originally constmcted with wire known commercially as No. 10, which 
is 0.14 of au inch in diameter, ancl in :-;ome in~tances No. 11 and ~o. 12 were used, which are i·espectively 
0.13 and 0.12 of an inch in diameter. 

It did not, however, require many years' experience to show that those lines which were constructed of 
the largest wire possessed several advantages over those in which No. 11 and No. 12 wire were used, aud the 
result bas been that upon the principal lines No. 8 and No. 9, each respectively 0.16 and 0.15 of an inch in 
diameter, have been substituted for No. 10 and No. 11. 

Further than this the improvement of the telegraph lines appears to have made but little progress, and I 
think t11at I am safe in estimating that at least seven-eighths of our telegraph lines are constructed with No. 
8 and No. 9 wire. The exceptional cases are those where a few lines have been constructed with No. 6 iron 
wire, which is 0.22 of an inch in diameter, through which signals may be exchanged with greater facility 
than could pos~ibly be done over lines located upon the same routes but constructed of smaller wire. 

It i8 quite evident that this should be thr1 case, because the resistance in the larger wire iK much less 
than in the smaller, and where it has been found. otherwise in practice it must have resulted from a less per­
fect inmlation, or, what is still more probable, from the use of an ieferwr qualit!J ef wire. Of course the 
quality of the iron used in manufacturing the larger wire should be equally good with that used for the 
smaller, and certainly not less attention should be given to the annealing process, for unless we attend to 
both these points we shall make very little improvement by increasing the size of the wire. 

After much careful i·eflt,dion on the subject I have bePn lerl to the conclusion that if all t11e principal 
telegraph lines in the U!iited States could be riartially reconstructed by substituting No. 6, or, better still, 
No. 5 iron wire of the beM quality, it woulcl, in the end, prove highly advantageous to the several companies. 
This opinion is based upon the following reasom : 

In those sections where dense fogs prevail for weeks in succession, as near the sea-coast of :~Iaine and 
the British provinces, California and Oregon upon the Pac.ific coast, and also where it becomes nece.,ssary to 
constmct lines through swamps or over low, wet prairies, which are frequently encountered in the southern 
and western States, the lines will, during such times, be envdoped with moisture, thereby greatly impairing 
the insulation, and thut>. reducing the working condition to a minimum standard. The uaual remedy unG.er 
such circumstances is an increase of battery power; but when wire no larger than No. 8 or No. 9 is used 
this is not always successful, from the want of capacity of the wire. On the "other hand, if No. 5 or No. 6 
iron wire of the best quality were used, instead of No. 8 or No. 9, the affficnlties to which I have alluded 
could be successfully overcome in foggy or stormy weather by increasing the batteries, and, under the more 
favorable conditions, less battery would be required for operating the line. 

Upon an average the battery power used in operating the various telegraph lines in the United States is 
equivalent to one Grove cell for every five miles of' wire in the circuit, whereas by increasing the size of the 
wire from No. 8 to No. 5 or No. 6 I am quite conficl.ent that the amount of battery absolutely required for all 
practical purposes could be reduced twenty per cent., perhaps more, an item of economy in the operating 
expenses which would very soon cancel the additional expenditure required for the improved construction. 

In regard to the advantages or disadvantages of using galvanized iron wire, my opinion is that when 
annealed iron wire of good quality is properly galvanized it will be both better and more economical for tele­
graph purposes. In exceptional cases, where it may be found. otherwise, an examination will undoubtedly 
prove that the wire had been marinfaet1ued from an inferior quality of iron, or, perhaps, damaged by fire or 
water to such a degree as to have rendered it unsalable until its imperfections were covered by being 

galvanized. 
Very respectfully submitted by 

GEORGE W. DEAN, 
.Assistant U. S. Coast Survey. 

Prof. A. D. BACHE, 

Supt. U. S. Coast Survey. 
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TABLE No. 3.-Experirnents for testing electro-magnets ef dijferent construction-Continued. 
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'l'AnLE No. 5. 
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TABLE No. 7. 
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CO.'\IMCNICATION ON THE TRAJECTORY OF JUCOCHET SHOT :FROM A Hi-INCH HODMAN Gl:N. BY 
CHARLES A. SCHOTT, ASSISTANT U.S. COAST SURVEY. 

COAST SURVEY OFFICE, Ji<ly 19, 1864. 

·on the 1st and 2d of July, 1864, some shells were thrown experimentally along the channel of the 
Potomac from two 15-inch guns, mounted at Jfatt.cry Hodgers and Fort Foote, in order to ascertain their 
ranges and other circum~tances at various elevations. 'l'hcse experiments were macle under the immediate 
direction of General Howe, assi~ted by Major Hamlin. The operations for the determination of the distances 
were attcnclcd to by myself. 

At Pach place a base li11e was measured with a steel band, (corrected for temperature,) one end of which 
was the point of observation for the flight of the shell; the distance of this point from the gun became known 
by the measure of the angles of the triangle. The distances to some other range objects from the gun were 
also determined. The angle at the gun between the line of fire (a fixed direction) and the point of observa­
tion was measured, as well as the various augles at the latter point, between the gun and the successive 
impacts of the shot. 'Ihc rnnges, in which these impacts were seen by the observers, clustered for this pur­
pose closely around the central Htake, were marke<l out by stakes in the order in which they occurred, the 
oh~ervers having previously been numbered for thil" purpose. 'J'he angles were measured afterwards with a 
theodolite. The ranges of the first impact, and of several following ones, as well as the totitl range, were 
then computed. Tables were alflo com1rnted for directions, to be marked by stakes intersecting given con­
stant di8tances on the line of fire, for the use of future experiments. The results were also graphically 
laid down. 

Thinking that a further development of Poisson's formula to meet the case of a ricochet shot might be 
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• of intcrcet ancl u~c for the construction of practical tables of ranges, tbc 8'11110 is herewith appcndc:d, together 
with an illuotration. 

For elcYatiun;; less tlrnn l 0°, whicl1 include'~ the al1ovc cx1icrimcnt~. as tl1P ball will not ricod1ct even 
with 5° elevation at certain heights above the tide-writer, l'oiE~ou give,; the expression: 

ax2 

Y =xtg<p-2--\'21:> " rnkx+ I), • · co;;• 'f' 
where, 

and 

yc.=cvcrtical ordinat<:: of rmy point in tla' trnjcctory. 
x=its horizontal orc1inatc, tlw migin being at the mouth of th<' gun. 
~=elevation of gnu; for rnmll angle co;-;2 'f diffcrn but little frorn l. 
g=forcc of grnvity=l0.733 yard~. 

Y~velocity of projectile wl1cn k1ving the gun=V:2g/i. 
q=experimental cocfl:icient, gem•rally assumed= 0.225. 
r~=denEity of air. 
a1 = oen~ity of projectile. 
r=rn<lius of projectile. 

q/J 
k=---. 

7/;I 

The rcsictanco of the air is assumed pro110rtinual to the square r>f the vcloeity. If either the initial 
velocity is ddcnniucd dimctly aml imlq1crnlcutly, or tlic time of ilig;ht i~ cx1icrimentally a.5ccrta.inet1, the 
coefficient, k, becomes known. \Ye have, 

__ '2V2(xtg'(-y) 1 
u'"--- gx:! -:c· 
v = fi?iJI_-X+ J). 

V xtg<(-!J 

e1'"--1 e1·'-l 
t== -- :------ ~, or, near P11ongh, t=--.::::. 

h V 2gli C08 c,o kV 

v= Vc-kx the• n·locity :it any other pniut. 
c=2.7182S, the base of Xapcrian log'~. 

The abovc-rncntioned experiments Wt're not rnmlc with a view of determining- k; wc han-, then·fort'. 
given, 'f'• x, y, or the height of the gnn above the Potomac, yjz: ,11=-11.7 yanh for the battery. a11d 

y=-30.0 ynrdB for the fort, and with q=0.225, r=0.18, (allowing for windage,) ii=,1J-0 , (allowi11g· for 
temperature.) and S' = 7, k becomes 0.000225 very nearly; 'T lieing also known, (it was varied from 0° 10 :F ,) 
the initial velocity, V, from four expcriment.H at tfte lmttPry, Wm< found= 387 yards, and from three PXJH'ri­
mcnts at the fort.=393 yards; the :tvcrag-0, or :wo yard.", for a ball of about 300 pnunds and a cliargP of 40 
ponnil:s of p'lwdcr, is a tolerable approxim:ction to the value found by Oaptain Rodman. 'l'ltc iloi'lllll<~d 

value of k appears somcw hat too great. 'Ye take, as a special case, the iuvc~tig:ttion of the trajectory of 
the 8econd shot :fired at J<'ort J<'oote, the elevation being 2=J. The muge::1 were mva;mrcd as follows: 

From gun to first impact, 1,334- yards; boum1, 5!4 y1uds. 
:From gun to second impact, 1,878 yards; bound, 327 yunl8. 
From gun to third impact, 2,205 yardR; hound, 195 yanls. 
From gun to fourth impact, 2,400 yards; bound, 149 yards. 

Frd\n gun to last impact, 2,549 yards. 
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I TI TII lV i 
Bu1Jftitntin;c y:-::-30.0, :r: .. c::l334, ~==2°, nnil f.':: __ 0.000225, in tl1c cxprc,;sion for V, we fiucl the i11itL1l 

velocity= 387 yard~; ull<l from tlw expres,-iuu fur t, the time of flight=:-A.302, also the vdocity just Lefore 

l fi . o , . 1 'T fi ' l 1 . l l !!X 1 g.i2 tic m<t 1mJlact, 1::-:ccc :..<':iG ymc,.~. o no t w 1or1zont;1 nrnge, pnt y= 0, tencc tg9 = 2v
2
+ 3\Ti; or, 

_1 + 1~;±!i::yl~:~ 
~ \, -1 Jtr , 

:i:= ·" -SG2 yrrnc~=di"tancc gnu to b. For tl1e higlu.:ot point, a, of the trajectory we 

~k ,_, 

h:lYe, from the comlitihn of thl, 

. ! - -----k\'2 
'!. -1+'\ 1+4t"<t--. :r~.-g :r~ \. ~. <r 

maxunnrn, O=ta::- , --'-,or ;r-- . "" -443 yanh 
c • ye v2 - 21. ' 

tl1e corr''"pomli11g y 1H·com,·:' P.O :::mL<, wl1'd1 i; tl11· µ;rC":ttl'd dl'v:ttin11 of tl1~ Fhcll nhov<' the lcw·l of tLe gun; 
it takc::i pbcc 12 y:ml::i lJ"j'»Hl tli(' mitlr}h, <li:lt'mJ~ from the~ gun tu thJ point b. To fiuc1 the angle of impact 
we tliffion!ntiak the cc1uari,>n, ;ud ,,lJt<Ltn 

ily ;I.'![.' -­-- =t~,,=I"'"- - !t+o-J.· --·i 0 01' d:r "' "'" Y"' ~·1- . . 

In tbc abeencc of m1y other inform:lt icm, we can a~f'n11w, without rnnc h liability to e:rror, that notwithstanding 
tlie lof'f' of Yt·locity mi:<i11g frc.rn tlll' impael, tlic :rngl" of nbnnnc1 P<prnls 5° 071; and taking this value for <f, 
044 for :r, 0 = y, we fiu<l tltc corrc:;pqnJing vdociiy nft<,r the Jir:;t impttct, 

y 1 = ,_,,-,( ~l._~+ _1) = 188, 
'\/ :1.tgr.p 

hence, the los8 of v-ity by the im1mct, 
• 28G - 188 

---:2su -= 0.31 parts. 
• 

Thus taking a new r1cparture from the point of first impact, tlie preceding formula apply again to trace out 
the trnjcctory to the eecond impact, an<l simil'<ily for the next and all following bounds, treated as so many 
indqJcmlent h•vcl ranges. \Y c have, acconlingly, terminal velocity of fir~t bound, 166 yards; initial of the 
second, 138; hence locs at occond impact, 0.17 parts; terminal velocity of second bound, 128 yards; initial of 
the third, 103; los5 Ly thinl impact, 0.20 patts; terminal velocity of third bound, 9!> yards ; initial of fourth, 
88; loss by fourth impact, 0.11 parts; and the final velocity with which t11e projectile plunges into t11e water, 
85 yards a second. The angle of impact and rebound at the second impact is 5° 31', at the third 5° 47', at 
the fourth 6° 00 1

, and at the last or final disappearance G0 10'. Greatest elevation of projectile above sur­
face of water in first bouncl, 12.6 yard~, (which takes place 5 yards beyond the middle point of its lcngtl1;) 
greatest elevation of second bound, 8.0 yards ; of third, 5.0 yards; and of the last, 4 yards. A ball may, 
therefore, boun(l over a small vessel sitting low in the'watef, if midway between the first and second impact, 
or eveu between t11iR and the tliird point of impact. The times of flight of the successive bounds are 3.s08, 
:-:?.'46, l."93, and 1."72; total, including the first branch of thll curve= 13.021. If the time of each bound was 
obaervcd, or even that of the total flight, allowance could be made for any possible difference in the angle of 
irnpnct and r(lbound; should the latter be found smaller, it would be indicated by a shorter flight than the 
computed one. 'l'he vertices of the successive ricochet bounds arc nearly tangential to a straight line inclined 
aLou half a dcgl'ce to the horizon. 
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APPENDIX No. 22. 
REPOTIT ON THE DETER\UKATION 01:' HANGER OF f'110T rno:11 ]~, A~ll ::!0-IXCH Gn:1s. HY CHARLES 

A. 8CI10TT, ASSIS'L\:\T L'i'\ITED STATD-; CO,\f'T scnYEY. 

CoAf3T ScuvEY OrF1ce, Octoocr 12, l::SG4. 

Sm: 'I'he following statement explaim, in general terms, tl1e nature of the inquiTy arnl tl1e operntio11~ 
performed wbi!G acting under your inEtructions, dated Srrkrnber 24, 1SG4, dE>tailiug rne for Epecial <lnty in 
New York and Boston lmrLors, to UEsist Gencrnl A. l'. Howe, inspcctr:>r of artillery, l~nitetl States army, ia 
ex11eriments of firing with 15-iuch guns. l left, "\Y::~l1iugto11 bl'ptrn1hcr 25, :ind returned OctobC'r 9. The 
in~tnnrwn1R nBe.1 were a sm:tll theodolite, with ;J-i1wli l1orizm1tal aud vertical circll'.s, and a Ftccl l1and 20 
metres in length. 'l'lw rm1gps of tlrn ricol'lid sl1ot were 11«tl'nui1u_·d a~ r1e~t>,rilwtl iu my report uf July ID. 
It w:rn found that a plumb-line Fu;;pemh·d oYcr the poi11t of uLsl·rYatinn f!TPatly facilitatc·d the r:rngiug in of 
the sm·eral impacts by the ob~PrVl'!'l'<. .At Fort Rid1rnond, at llH' :\arrows of Kew York hny, a basl' line wa8 
measured and connected by tl'ia11gubtion witl1 the fignal" at the gun aud the obccrving Etntion. .At tho 
latter point a frame-work waR put up, upon which the compnt,,d nmgce, between ;JOO and G.000 y1Hds, were 
laid off, the line of fire being dirlckd tnwards the Hower Ftone hencon. At Govcrnr•r's icla11r1, Kew York 
bay, simili1r mpasures were taken, with a ]inc nf' fin· dirr·ctl'U toward~ a ~hut tower OH Staten IF land. 'l'JH~ 

elevation of the guns above tlw h:ilf'.tiL1r• }ey..} was ale<o de'.<'nnined. In Bn~ton harhor tlH~ poBition of two 
guns, ou Gu\Ternor's island, and of the oL"crving statiou nt tl1e northeast salient angle of Fort Ind"11c11de11cc, 
Castle island, were detPrmine<1 by mC'nns of horizontal :mgk~ between k110\\·11 ol>jccts. 

Nine shots were fin.:d from two guns at~'ort Hichmond, anLl fifteen from two gtm$ at Governor's i,Jland, 
Bo:oton harbor. The range of the firoi liouud, and tho length of several succeedi11g ~iurnb, af' wdl n,; the 
extreme range, were <leterrnined. The ch;uge of 11owclcr awl pro}ectile wa;< Yaried: abo the i11di11at_ion of 
thl' axis of tlH' gnu. Ilernlts were obtained for the 1111rnlH'r of rirnd1Ns for a giYCll iudinntion, and f'·_ir that 
iudination which produces the maximum number of imp'1ct". Experience was gained of the dfret of the 
waves upon a ricochC't ;;l10t. Two kinds of rowd(•r werP te~ted, and the eff<·ct of grenter chnr~ci' of tlw ordi­
nary (mammoth) powder rnea~ured. The recoil of the gun ut each fire was noted. A detailed ~tntement of 
the numerical rc:mlt~ waE· :mbrnittcll to Geneml A. Jl. Ilowc, 

On lhe 2Gth of October I a~~i~ted m dctcrmi11ing the rang·es 0f ehot fr@m the :20-iuch gnu mom11l·d at 
l:'ort Ilnrnilton, New York bay. 

Ynnr:,;, reC'pL•ctfully, 

J.E. Il1LGA1rn, EsfJ ., 
As.,.istant -in charge U. S. Coast 8url'C!J OJ!icc. 

AP rBK DIX No. 90 
- i._). 

C. A. SCTTOTI', 
Assistant C. 8. Cuast Sun;cy. 

AIDS TO NAVIGATION IN EASTPOUT IL\Jrncrn AXn f'EXOBSCOT ILl.Y, I~ECO::IL\ff:XDED BY A$SIST.\::\'T 
llE~RY ~11TCHELL. 

Dnool\ LL'>~;, :IL~i'S., Srptcmher 5, lSG-J. 

DEAR S1 R: Un(l<'r the date of .. August 11 l liad ~JP honor to recPiYP from you iustructfrms to examine 
certain localities near Penobscot bay and Ea<t1rnrt, anc1 to report upon tlie uece~sity of aJ.ditional bnoy~ or 
other aids to navigation. Your instructiouo were accompanied hy co11ies of m<.'.morials from the cit.iz<:ns of 
~ock}and, addressed to gentlemen of tl1e board of light-house iusi•ection. 'l'he~l' paper~ I ref urn as req1wste<l. 

I respectfully recommend that spar Luoys be placed upon the following ohnrnctions: Gunning Ledge, 
Keel Rock, Grindstone Ledge, and Billing's LC'dge. 

I shall proceed to describe, in detail, the location and clrnractet· of these a,rng('re, mid slmll notice other 
obstructions, which I have examined, and whicli may hereafter be tho Pulijccts of forlher nwmoriaL1. As 
there seems to be no limit to the wants of coa3ters in the way ohuoy~, &c., I 11ave cud,•1ivorcd, in the above 
list, to disth1guish the most serious objects of d::rnger from among the great number prc.ss!'tl nr1;n my 
knowledge. 
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Herring Gut.-The excellent little harbor of Herring Gut is approached from the sea by three ship 
channels, the mo8t eastern and least direct of which lies between the Brothers and Mosquito i8land. The 
obstacles in this approach are all well marked, with the exception of" Gunning Ledge"-a sunken reef of a 
very dangerous character. The Bhallowest and most seaward portion of this reef lies two hnndreil and 
thirty metres N. by E. from the northern point of Gunning Rocks, and five hundred and forty metres N.,V. 
by '\Y. ~ W. from the north point of the West Brother ieland. Five feet, at ordinary low water, covers the 
portion of this ledge to which I have referrPd, aml its sheltered posit.ion usually protects it from breakers; 
the kelps, however, betray its whereabout8 at low tidal stages. The sunken hulls of two vessels are said to 
be still occasionally seen near this reef when the water is low and clear . 

.A.s ships of the largest class seek a harbor in Herring Gut, I recommend that a buoy be placed, n·ot upon 
the reef itself, but at a distance of one hundrccl and twenty metres N. by E., where a depth of three fathoms 
is r<"ached at mean luw water. This point lies upon the line between the north point of the West Brother 
and the ligl1t-house of Herring Gut, and is nearly on the sailing course. Prom this proposed site for the 
buoy the light-house will bear N.\V. z \V. tl1ree-fift.l1s of a mile di~taut, and the hlack buoy, which now marks 
a rock on the opposite Ride of this clrnnnel, ~ .1'~ 1 E., one-third of a mile distant. 

In the position I have desc1·ibed, I think a buoy will be an aid as well as a protection to navigation. 
\Vithin the lrnrbur of Herring Gut there exists a small rock which ought to be m:irli;:ed. It lies on the 

west side of the anchorage, with the light-house bearing S.~E., (about one-third of a mile distant,) and the 
wind-mill of South St. George bearing N K It is covered by two feet of water at ordinary low tides, and 
lms about eight feet on either side of it. The three·fathom line of the lJasin lies within one hundred yards of 
this object when the tide is out In foggy weather the harbor of Herring Gut is crowcled with vessels of all 
sizes, and in the effot't to secure berths in the basin they frequeptly strike this rock and lose portions of their 
keels or shoeing. Four.fore.foots of vesseb, it is said, now lie on bottom near this rock; I did not sec them. 
This object bears u~ name that l could learn; but I have referred to it in the preamble of this report as 
Keel Rock. Its proper marking is mu~h desired by the citizens of Sooth St. George. 

My attention was callt>d to t.he rPf'fa extemli11g into tl1e lmrhor month from the rocky point on which 
the light-house stands. These rl'efa form a gradually inclined apron with two extending spurs. As the 
tlll"ec-fathom line approaches everywhere within at leaBt a tl10usa11il foet of the shore, and as the general 
aspect of the low rocky point indicates a dangerous approac11, I failed to see the impmtance of further marks. 

Comparatively fow vessels pass tkrouglt Herring Gut, the exit to the westward being obstructed by 
bars or 8hallow spits at the narrows off Alcxandt:r island, and by a flat sunken rock lying in the channel-way. 

JY!uscle Ridge Channrl.-This channel is one of the most frequented of the so-called irtlanfl communica­
tivns along the coast of J\Iaine. It li1:s within an in-egular chain of i8lands, and extends from '\Vhite-Head 
light to Fisherman's islaud, where it opens upon Penobscot bay. Its most direct approach for vessels from 
ports to the eastward of the bay is by way of the pass between :Fisherman's and Sheep islands; but exag· 
gerated reports of the daugers of this eutrancc induce many vessels to pursue the more tortuous but more 
distinctly marked cLanuel under Owl's Head. These dangers consiet of the Grindstone Ledge on the south 
and Sheep Island ledg<0s on the 11orll1 side of t.he ample channel-way. 

Grindstone Ledge is an isolated rock, awush at low water of spring tides. In quiet weather the sea 
does not break npon it even at mean low water, but the kelps which grow upon it reveal its position to the 
observer. Four fathoms of water may be found in all directions within one huudreil yards of this object, and 
upon the north side the same depth may be carried within thirty yards. 

ThiR rock lies about four hundred metres from tbe north shore of l<"'isherman's island, and may be found 
at any stage of the ticle by the following: fVitli t1te.douhle tree on tlte east end ef Pishermnn' s island bearing 
S.E.;f E., run ojf" till tlw" Yellow Ledge" is open half way between the aforesaid island and "Marble-Head 
Rock." As the rock has a surface of Home three hundred square feet, it can scarcely be missed in following 
these directions. Coasters have the following vague rule for clearing the Grindstone: Keep White-Head 
light open a hancl-spike's length to westwaril. of Otter island. Of course this rule is of no avail ia t¥k 

weather. • 
I respectfully offer the opinion that a buoy near this rock would prove a protection to life and property, 

not only because it would warn vessels from the dangerous object itself, but also because it would reassure 
them in their apprehension of the Sheep I~Jand ledges, the fear of which is augmented in foggy weather by 
the roar of their almost incessant breakers. It is not improbable that the rote of these ledges has often 
driven vessels too far ove1· to the southward, and stranded them upon the Grindstone. With a buoy upon 
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the Grindstone, vessels may boldly run down in foggy weather till they make either this object or the bold 
shore of Fisherman's island, and thns this direct and ample entraucro will lose its prnRent bad name. 

Sliap 11/antl Ledp's.-By this uame am diKtingnishtd three r,1cky spurs which cxtcud from the uorth 
side of the entrance. Of these, the middle one ter.minates in a ragged pile of rocks, some six feet of which 
are exposed above the plane of low water, and this is the opposing danger to the Grind~tone already 
described. This rocky pile is about three hundred metres from the shore of Sheep island, and very near the 
three-fathom line of the ship channel. 

It appears to me that a buoy upon the Grindstone will obviate-the necesHity of the RPveral buoys which 
the adequate marking of the Sheep hla.nd Ledges would re,p1ire. The chairnel is so ample that, with security 
upon the sonth, no vessels will be likely to venture over to these ledges, and, as far as I can learn, they have 
rarely been the immediate cause of disaster. 

Complaint was made to me by the excellent Captain Sleeper, one of the petitioners whose name appears 
upon the documents enclosed with my instructions, that there is a rock beyond the "Breakwater Ledge," 
near Owl's Head cove, wl1ich fi-e<JUently b1·ings u1• com<ting vessels. I examined the spot carefully, though 
not at low water. The ledge is now marked by a spinille, which is intended to indicate the posltion of this 
dangerous obstruction at high water. About one hundred feet beyond this spindle the ledge c4 out again 
with but six feet upon its summit at very low tides. Captain Sleeper $\rongly urges the necessity of a buoy 
upon this outer rock. ·with plenty of sea room beyond it, and a very bold shore upon the opposite side of 
the c11annel, it, would seem but a simple act of carelessness for a vessel to run one hundred feet from a spinrlle. 
At high water the outer rock has too mnch water upon it to fetch up the ordinary class of vessels seeking an 
anchorage in the cove; aud at lower stages of the tide the exposed and ragged form of the ledge warns the 
stranger to keep his distance and to suspect hidden ,dangers. Upon this outer rock ve,;sels have frequently 
lo~t shoeing and keels. 

Billings's Led'ge.-This obstacle would scarcely be classed as a dmiger to navigation, except from its 
proximity to the landings of the town of Eastport. 

Billings's Ledge i~ a large flat-topped rock, nearly one lmndrcd feet in diameter, which crowns a sandy 
shoal spot within two hundred yards of Bucknam's Head, (a rocky bluff at the SE. point of the island, upon 
which Eastport is built.) The shallowest portions of this rock arc scarcely covered at the low w:1ter of 
spring, and its red color, as well as its eddies, make it conspicuous until the tide is pretty well up. "\Vith 
the rudest estimate of the dir;tance I have given, it may be found at any etage of the tide by a 8ingle range. 
Bring the lone tree, on the western portion of Bucknam's Head in contact with the corner of Billings's 
house, (NW.) 

This rock, situated almost under the shadow of Bucknarn's Head, and approachable by the lead, must 
be regarded as an insignificant object of apprehension to the careful helmsman. I, however, recommend that 
a buoy be placed upon it. The great rise of the tides upon the bold shores in the neighborhood makes a 
very close approach to many of the rocky headlands a matter of safety and perhaps of convenience. 

The range of spring tides at Eastport is 21 feet. 
The time consumed in my examinations was lengthened by the heavy fogs which prevailed. 

Very respectfully yours, 

Professor A. D. BACHE, 

Superintendent United States Coast S1lrney. 

29 0 B 

HENRY MITCHF.LL, 
Assista'/U United States Coast Survey. 
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APPENDIX No. 24. 

Aida to navigation placed or recommended by Coast Survey assistants, and referred for the information 

ef the Light-lwu.se Board. 

I. 

I. 

I. 

I. 

I. 

II. 

IV. 

IV. 

IV. 

IV. 

IV. 

Spar buoyonBilliugs's Ledge, Eastport harbor, Assistant II. Mitchell ........ .. 
M>iine. 

Spar buoy in 3 fathoms N. by E. of Gunning ............ do ................ .. 
Ledge, Ilerring Gut harbor, renobseot bay. 

Buov to mark a rock on the west side of the ............ do ................. . 
at;chorngc in Herring Gut harbor. 

Spar buoy near Grindstone Le<lge,Muscle Ridge ! ............ do ................ .. 
ehaunel, reuobscot bav. 

Recommended to the Light­
house Board. 

Do. 

Do. 

Do. 

Sub-assistant F. P. Webber ..... Recommended in report dated 
Deceru her 3, 1864, 

Two buoys in St. George's river, Me.; one to 
mark the le<lge between the western mouth 

AH:erring Gut and Caldwell's islaml; the 
'llller on the ledge making off from Stone Point. 

Two buoy• set to mark the trial course for 
1 

Alex. Strausz, acting assistant... For Navy Department., .June, 
vessels of the U. S. navy in Raritan hay be· 1864. 
tween Sandy Hook East Beacon, and Prince's 
Bay light. 

The channel in Croatan sound, N. C., buoyed Sub-assistant J. S. Bradford --· .. 
from Pork Point to Croatan light-house. 

Four buoys placed to nrnrk the swash channel Alex. Strausz and Edward Cor-
and course through Hatteras inlet into Pam- dell, acting assistants. 
plico sound, N. C. 

Three buoys set to mark the channel of Neuse Alex: Strausz, acting assistant .••. 
river, N: C. 

Black buoy No. 3, red buoy No. 4, and black 

1 

Edwttrd Cordell and Alexander 
buoy No. 5, at Beaufort entrance, N. C., Strausz, acting assistants. 
shifted in position to mark the line of best 

For North Atlantic Blockading 
Squadron, 1\fay, 1864. 

For North Atlantic Bliwkading 
Squadron, March, 1864; Oc­
tober, 1864. 

For North Atlantic Blockading 
Squadron, February, 1864. 

For North Atlantic Blockading 
Squadron, April, 1864. 

wnter found by resurvey. I 
Three can buoys and numerous stakes set to ............ do .................. ForNorthAtlantic Blockading 

mark the channel through Core sound and 

1 

Squadron, September, 1864. 
the straits, N. C. 



 

CONSOLIDATED ALPHABETICAL INDEX 
OF THE 

TEN ANNUAL COAST SURVEY REPORTS, 
FROM 1854 TO 1863, INCLUSIVE. 

PREPARED BY SUB-ASSISTANT F. F. NES. 

[This Index, with that for this volume, and the Sketch Index, will supply i·efcrences for all the matter in the Annual Coast 
Survey Reports published since 18:'i3.] · 

Reports for-

1854: 33d Congress, 2a session, Ex:. Doc. 
1851): 34th " 1st " 
1856: 34th 3d " 
181i7: 35th 1st 
1858: 35th " 2cl " " 
1859: 36th lst " " 
1860: 36th " 2d .. 
1861: 37th 2d " 
1862: 37th " 3d 
1863: 38th 1st " " 

A. 

Abbreviations : 
1856: Rem mks on, 18; plan proposed for scientific 

titles, 3'31-333. 
1857: On systematizing, 412-414. 

Abert, S. Thayer : 
1858: 97. 
1859: 87. 
1860: 19, 84. 
1861: 61. 

Absecom inlet : 
1855: Bell-buoy, 412. 

Absecom, New Jersey: 

.. 

1860: Magnetic elements determined, 47; and Appen· 
dix No. 29, 352. 

Ab11tract of report : 
1854: iii. 
185o: v. 
1856: v, vi. 
1857: v, vi. 
1858: v, vi. 
1859: v, vi. 
1860: v, vi. 
1801 : v, vi. 
1862: vii, viii. 

- 1863: v. 

Senate No. Ho~1se of Representatives No. 20. 

" 22, 6. 
12, 18. 
33, 
14, " " 33. 

" -, " 41. 
-, H. 

-, 70. 
-, 22, 70. 

" -, " " 11. 

ii Active, coast survey steamer: 

II 18[)4: Repairs of, ~214. 
I, 18()6: On s11ecial F<Prvice, 8ection xr, 18, 86; hydro. 
11 h s II gmp y, cction X, 83. 

I
ll, 1858: Section X, 114 ; Section XI, 117. 
· 1860: Section X, 98; Section XI, lOL 

I

I 1861 : Section X, 68. 

I 
Adams, Assistant J. Hull: 

1854: Topography, Newburyport, 32; Florida keys, 
65; report of Florida keys snrvey, "27, *28. 

l855: Topography, Florida -keys, 75-76; around Key 
\Vest, 171-173. 

1856: Topography, Kennebec entrance and Cape Small 
Point, Maine, 31, 92; Rappahannock river, 
Virginia, 48, 95. 

1857: Topography, Kennebec and Cape Small Point, 
43; Rappahannock and Curratoman rivers, 
55, 56. 

18118: Topography of Sheepsc-0t river, Maine, 47; of 
Richmond, Va., 62. 

1839: Topography of Patuxent river, Maryland, 54; of 
St. Mary's river, Maryland, 54; of James 
river, Virginia, 55. 

1860: Topography near Wiscasset, Me., 36; :in Elk 
river, MllIJ'land, 49; on St, Macy's river, 
Maryland, 50, 
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1861 : Topography of Back river, Maine, 2!J; of Poto- Ii 
mac river, 4-1. 

18G3: Topography between Bladensburg and Lees­
boro', Md., 37. 

Adieu, (British bark:) 
18fm: Hesened by coast survey steamer Vixen, 18, 35, 

3:13-335. . 

Admiralty Head, 1Vashington Territory: · 
18r,8 : 44:l. 
1862: 406. 

Admiralty inlet, \Yashington Territory: 
1855: 94, 177-178, 189-HJO. 

1P56: Triangulation, 85. 

1857: Triangulation, l 14, 115; topvgrapl1;·, 115; hy­
drogrnphy, 116; light-house examination, 440, 
441. 

1858 : General features, 43(). 
1862: 403. 

Agassiz, Prof. Louis : 
1855: Florida reef publication, 18. 

Agassiz, (coast survey scho~ner:) 
18"6: Topography, Section YI, t.:i. 
11'358: Topography, Section YI, 86; Section VII, U4. 
1860: Section YI, 6~. 
1861 : Section YI, ~ 

Agassiz, Alexander : 
1859: Section X, 09, 100; Section XI, 103. 
1860 : Services in Section XI, 100. 

Aids to navigation recotnmendcd by Coast Survey assistants: 
1855 : 40:l-4o4. 
1856 : 349-351. 
1857: :i6. 
1858: To Light-house Board, 41, 460. 
1859 : 32; Appendix No. 40, 369; recommendations, 

369-370. 
1860: Remarks, 30; list of recommendations, 40tl. 
1861: 2:l. 
1862: 18, 265. 
1863: 17, 217. 

Air-line: 

1858: TriangulutionacroRs Florida peninsula-remarks 
on appropriations, 28 ; statement of progress, 
81. 

1859: Triangulation across head of Florida peninsula, 
73. 

1860: Ditto, 10, 64. 

1861: T1iangnlation from Fernandina to Cedar keys, 
Florida, suspended, 49. 

Alabama, (Gulf coast:) 
18Gll: Sketch No. 34. 

Alameda: 
1851): 95. 

Albany, N. Y.: 
1855: Magnetic variation, 328; observatory, 17. 
1861: Longitude determined by t.elegraphic method, 

221-233. 

Albemarle sound: 
1855: Sketch No. 15. 
1856: Notice of observations made of winds, 15; dis­

cuasion of effect on tides, 271-272; Sketch 
No. 16. 

1861 ' Supplementary topography, 43. 
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Albion river, California: 
1855: 181. 
1858: 3Gl. 
1862: 334. 

Alcatraz island: 
1858: Sau Francisco bay, California, 334. 
1862: 305. 

Alden, Lieut. Comg .• James, U. S. N.: 
1854: Hydrography, San Francisco bay, Columbia 

river, and 'Vashington Territory reconnais­
sance, repairs the Active, search for Sea Bird, 
83, 84; light-house examinations, 86; report 
on assisting Sea Bin], *214; 011 repairs of the 
Active, "215; Santa Cmz examinations, .. 219. 

1855: Relieves vessels of Pdnce's comri1and, 12, 402-
403; hydrogra11hy west coast, 96, 98; Sau 
Francisco red sand, 162 : coast harbors and 
commerce, \\rashington Territory, 188-192; 
Point Wilson for light, 407; west coast lights, 
415-411'. 

1856: Repelling Indian hostilities in Washington Ter­
ritory, 18, 344; hydrograpby, San Diego ha.y, 
Cortes bank, San Clemente anchorage, and 
Santa Barbara channel, 83-84, 100; hydro­
graphy of Blakely harbor, 'Yashington Terri-

. !my, 86-87; on resources of Wtishington Ter­
ritory, 293-29i\. 

18c>7: Hydrogrnphy of Monterey bay and Santa Barbara 
clrnunel, 112, 113; San :Francisco bay, 113; 
Santa Barbara light-house examination, 114, 
439, 440. 

18ri8: Service~ on western coast, 27 ; charge of hydro­
grnphy in Sections X and XI, 114; soundings 
in Gulf of Georgia, 117; recommends Red 
Bluff, Washington Territory, as a light-house 
Rite, 40, 459 ; TPscues passengers from wrecked 
ship Lucas, 114. • 

11:1&9: Hydrography of San Pedro harbor, California, 
100; off-shore hydrography of Golden Gate, 
100; bydrography of Crescent City harbor, 
101 ; of Humboldt bay, 101; reconnaissance 
of CoquH.le river, Oregon, 103; of Gray's har­
bor, 1VashingtonTerritory, 104; hydrography 
ofGnlfofGeorgia, \Vashington Territory, 104. 

1860: Hydrography of the coast of California, 98; re· 
• connaissance of Coquille river entrance, Ore 

gon, 101. 

1861 : Detached from survey, 22, 68. 
Alden's bank: 

1862: 379. 
Alden's reef, Portland: 

1854: Woodhull's report on, "216, '217; Sketch. 
Alexander, Lieutenant N. F., U.S. Engineers: 

1856: Chargo of permanent tidal stations, western 
coast, 14, 84, 347-348. 

1857: Tide observations, 114. 
Alexander, F. W.: 

1858: Services in Section VI, 82. 
Alexander, T. B.: 

1860: 104. 
Alexander, Prof. Stephen : 

1860: Charge of astronomical expedition to Labrador, 
2.1-24: detailed report on observations, 229-
249 and 272-275. 
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Alexandria, Va., to Georgetown, D. C.: 
1863: Triangulation, 39. 

Alice Ball, (ship:) 
1861: Seized under act of August G, 26. 

Allan island, (Rosario strait, 'Vashington Tenitory:) 
l f!58 : 4:'12. 
1862: 396. 

Allen's bank, 'Vashington Territory: 
1857: 116. 
1858: 448. 
1862 : 408, 4 I 1. 

Allen, Benjamin: 
1863: Defences of Philadelphia, 32. 

Allen, G.D.: 
18110: Magnetic nnRcrvationH at Key 'Vest, 72, 341. 
1861: Charge of magnetic observatiom at Key \Vest, 55. 

Alligator harbor, Florida: 
1860: Hydrngraphy, 82. 

Allston station, South Carolina: 
1854: Astronomical and magnetic observations, 55. 

Almy, Lieut. Com~" J. J., U. S. N. : 
18:>4: Hytlrography, Chesapeake bay and sea-coast, 

Section III, 48, 49; report on his New Point 
shoal an<l York spit, "20; on Chesapeake Lay 
comn1ercei *32. 

1855: Sea-coast hydrngrn.phy, Virginia, Pocomoke, 51-

52; ditto, Section YI, 57-58; shoal near York 
spit, 154; report of Hetzel boiler explosion, 
398-399 ; York Spit beacon, 404. 

18GG: Hydrography, Tangier sound, Maryland and 
Virginia, 48; between CapA Hatteras mid 
South Portsmouth, North Carolina, 52, 95; 
table of depths, 133. 

1857: Hydrography St. Mary's river, 56, 57; York 
river, G7; harbor entrance, depths, United 
States coast, 178-184; buoy, Mid<lle Ground, 
Cape Henry, 443; services to Coast Survey, 
relieved, 36, 58-59. 

Altamaha sound, Georgia : 
18G9: Triangulation, 65. 
1860: Hydrography of approaches, 62-63. 
1861 : Hydrography suspended, 48. 

Amelia island : 
1856: Meridian line traced, 61. 
1807: Topography, 378; river, 379 ; shoal, 156. 

Ameriean Associatfon for tho Advancement of Science : 
1859 : Report of committee, 24-26. 

Ana.ea.pa island, California : 
1854: Stevens's report on light-house site, "218, *210. 
1855! 98, 187-188; survey, 9G; light, 410. 
1856: Topography, 82: Sketch No. 48. 
1858: Santa Barbarn channel, California, 316, 317. 
1862: 2J39. 

Ane.costia, United ~tates steamer: 
1861: Convoys hydrographic party in the Potomac, 42. 

Analysis: 
1806: Water of New York harbor, 7, 317-318; Key 

Biscayne and Cape Sable sands, 60, :Hb-319. 
An&sta.tia island, Florida : 

1860: Topography, 67, 
Anderson, Horace: 

1860 : Servieea in Section VI, 65, 69 ; in Section X, 96. 
1861 : ServiC6S in Section XI, 69. 

1862: Service• in Section XI, Gt, 62. 
1 f'n:1: 81,rviees h1 l'.\ection I, 21 ; in Section IV, 42. 

Anderson, J. F., Majm U. S. A.: 
186:1: 209. 

An<lrrn;eoggin river, ~Iaine: 
18(;0: Triangulation of lower part to Brunswick, 3fi. 

18(il : Topography of moutl1, :JO; hydrography to 
lower bridges, 31. 

Angel island: 
185B: San Francisco bay, 336. 
HiG2: 307. 

Angelos Point: 
ltlG2: :!84. 

Angles, (l1orizontnl:) 
185G: Sa untlers and :\fount Desert stations, Section I, 

29-:10. 
Anglos, ( vcrtic'al : ) 

lt35G: Saunders and Mount Desert stations, Section I, 
29-:Jo; Aclmirnlty inlet, 'Yashington Terri­
tory, 85. 

Anita Rock : 
1tl55: \l7. 
lt35t! : Entnmce to San l'nmcisco bay, California, 33:>. 
Jt'G2: :lOG. 

.. Annen1essex river, J\faryland : 

l>'lW: Hydrography, 57. 
Annette key: 

1857: 388. 
Annis']rntm harhor, Massachusetts: 

1805 : SkPteb No. 4. 
1856: Hydrogrnphy, a4-35. 

Anthony, (Old,) or Vapor Rock, (Purthmd m1trnncc, Maine:) 
lt<6:l : 27>. 

Apalachee hay, Florida: 
lt!Gll: Topography of shores, 80-81. 

A
0

palachicola,_ FloriJa : 
lt36U: Triangulation of vicinity, latitude, longitude, 

:! and n1agnetic observations, 75-76; bytlrog 
I. raphy of bay, 82. 

I, Apalachicola bay, Florida: 
, 18::->4: Light-house examination and Ocilla survey, 
I! ii H8, 60. 
Ii Apalachicnla harbor, Florida: 

I
i 18:>6 : Triangulation, 68; topography, 70; character 

of, 291. 
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1857 : Ditto, 89, 90; topography, 92. 

Apparatus: 
1854: For base measurements, 13, #103-*108. 
18~>5: For preliminary base measurements, 264-267. 

1857 : }'or subsidiary bases, 395-398; sounding, Sands', 
a\)t!; Hunt's, 398-401; Temple's report on 
Hunt's apparatus, 4UI, 402; tide gangt>s, 
40'2-404. 

1858: 

1859: 

For levelling, 40; for determining depths, 40, 
247, 248. 

30; for deep-sea sounding•, Appendix No. 34, 
359-364; tide-metre, App<,ndix No. 35, 365-

366. 
1860: 29, 71, 73. 
1861 : :For sounding, 21, 135-139. 

Appendix: 
1854 : Character of, 4. 
1856: Arrangement and tliTision, l.; commences, 9'2. 
1858: Abstract of c<>ntents, I, 2. Sec, also, list. 
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Apple cove, 'Vashington Territory: 
Hlf:i6: Topography, 86. 

Apple-tree cove: 
1862: 408. 

Appropriations: 
1855: 1855-'6, and estimates 1856-'7, 20. 
1856: For fiscal year 1856-'57, 24. 
1858: Proportion expended for work of present year, 

1 ; available means lessened, 1 ; amount for 
fiscal year 1858-'59, 17, 18. 

1859: Reductions in, 2. 
18Gl: ReducPd since 185G-'57, 11. 

Arago, (coast survey schooner:) 
1855: De Haven's report of its stranding, 400-401. 
1856: Hydrography, Section IX, 79. 
J8!iU: Section YI, 70; Section IX, fl3. 

18fil: Section l, 25, 26 ; Section V, 46. 
1862: Section II, 32; V, 48, 52. 
1863: Section I, 24 ; Section II, 34 ; Section V, 46. 

Aransas bay, Texas: 
18G8 : Reconnaissance, l 07. 
11'59: Triangulation, 93; its character, 3'26. 
HlGU: Topography, tl2; character of shores, 35f>-35G. 
1861 : Topography completed, 64; surveying schooner 

Twilight seized, 65. 

Archer's Creek, South Carolina: 
18G2: Sounded, 51. 

Archipelago de Haro: 
18G2: 391, 402. 

Archives aml coast survey library: 
1854: 91. 
18G5 : )()3. 

lt<57: 119, 190, 191. 
185tl: 156. 
1861: Original sheets registered, 17G-180. 
1862: 155. 

Arch Rock: 
ltl55: 97. 
1862: 306. 

Arctic, United StatHs steamer : 
1856: 20, 72, 347. 

Army: 
1861 : Surveys for, :'19-41, 43, 46, 62. 
18G2: Co-operation of coast survey parties with, 1, 5, 

6, 25G. 
Army officers: 

1854 : Details of, for coast survey, 6; lists of, on 
coast survey duty, *7, '8. 

1855: 4, 112. . 
1856: On coast survey duty, 19, 101. 
1857 : On coast survey duty, 35-36, 130. 
1858: Detailed and detached during year, 41 ; num­

ber on coast b"Urvey service 131. 
1859: 30, 31 ; Appendices Nos. 2 and 3, 116. 
1860: Changes in detail, 29-30; number and rank on 

coast survey duty, llf>. 
1861: On coo.st survey duty, and detached during the 

year, 9, 21, 84. 
1862: 19. 

Arthur Kill, N. J.: 
18rm: Tides and cummts, 265. 
1858: Topob'Til.Phy, 56. 

Ashe, Lieut. E. D., R. N: 
1860: On Labraclur expedition, 23, 24; his report, 

252-253. 
A.sia Rip, off Nantu<"ket: 

1860: Its discovery by Captain Lott, 16 ; develop· 
ment, 41, 128. 

Askin, Acting l\Iaster's Mate A. F. : 
18()3: Services in Section X, 57. 

Assistance : 
1858: Rendered to ship Mackinaw, 71 ; to survivors 

from WTeck of ship Lucas, 114. 
1859: Rendered to schooner "Lucy Weltham," 86. 
1860: Rendered at Apalachicola, Fla., t!3; near the 

Marquesas, 71; near Ossabaw _sound, 62. 
1861: To ship General Norvell, 26. 
1862: Rendered to transport Mississippi, 51, 261. 

Assistant engineers United States navy : 
1856: On coast survey service, 103-104. 

Assistant in charge of coast survey office : 
1858: Annual report, 155-157. 

Assistants: 
, 1856: Military, 101; naval, 102-103. 
18G2: (Coast survey,) in military scrTice, 6. 

Astoria, Oregon : 
l8'1G: Tidal· observations, 84. 
18ii7 : Winds discussed, 354-358. 
J 858: Tidal observations, 115. 
1860 : Ditto, 101, 115. 

Astor Point : 
1851:1: Near Columbia river entrance, 399. 
1862: 366. 

Astronomical observations: 
1854 : Section I, Ragged Mount, 29, 30 ; Section II, 

Yanl'• station, '42; Roslyn and De Rosset 
stations and solar eclipse, 45; Raleigh, Wil· 
mington, N. C., 50, 51; Allston, S. C., Charles­
ton and Cululllbia, 55, 56; Key V\"est, Tor­
tugas, and Pascagoula, 63; Cedar Keys, St. 
Blas, and St. Andrew's bay, 67; Davidson's 
western coast eclipse, 77, 78. 

1855: Mount Harris, 35-37; Columbia and Macon, 
61 ; St. Andrew's, 82 ; Pascagoula and Deer 
island, 85-86. 

1856: Notice, 12-13; Mount Desert station, 29; Cam­
bridge moon culminations, 181 ; for telegraph 
work, Wilmington and Columbia, S. C., 50; 
Macon and Montgomery, 54; latitude, Fer­
nandina, Fla., 61 ; latitude and azimuth, Pen­
sacola, 68; azimuth, Cat island, 73; method 
of observing azimuth, 208-209; azimuth and 
occultations, Point HudsQn , Washington Ter­
ritory, 85, 203-208. 

1857: Bangor and Calais, 39, 40 ; Fernandina, 78, 
314-324; Mobile, 95, 96, 306. -

1858; At Humpback mountain, M!l.ine, 44, 45 ; at Al­
bany, N. Y., and New York city, 53; at Pen­
sacola, Fla., 92; at Mobile, Ala., 8tld New 
Orleans, La., 98, 99; method of computing 
longitude, 186-189; observations recorded d 
Harvard Observatory, 189; at Cincinnati, 190. 

1859: Howard and W. Ridge, Me., 34-35; St. Helena 
island, S. C., 63. 

1860: At Gunstook, W achusett, and Unkonoonue 
mountains, Seetion I, 32-33 ; at Apalaehi-
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1861: 

cola, Fla., 75-76; at Ross mountain, Sonoma 
mountain, and Sulphur Peak, California, D4-
95; near Cape Chudleigh, Labrador, 229-
249 J near Steilacoom, Washington Territory, 
101, 275-292. 

On solar eclipse of 1860 at Gunstock, N. H., 
Cambridge., Mass., and Washington, D. C., 
232-242; latitude and azimuth determined at 

I 

I 
I 

Pensacola, Fla., 56-57; at Koos bay, Ore- 1 

gon, 69; at Gray's harbor, Washington Tcr- Ii 

ritory, 70; time observations at Port Towns- ' 
bend, Washington Territory, 70. 

Astronomischc Naehrichten: 11

1 1856: Translation of article on Probable Error, 307-
308. i! 

j1 
:I 
ii 

Atchafalaya bay, Louisiana. 
1054: ~28, *29. 
1855: Astronomical observations, 85; base triaugula· ;1 

tion, 85-86; topography, 88. ii 
H 1858: Hydrography, 106. :1 

1859: Hydrography, 92. !! 
Atkinson, J.B.: 1

1! 
1863' J).efences of Philadelphia, 32. : 

Atlantic coast, (U. S. : ) I\ 
ltl.5.5 : Magnetic declinations, 303-305. \I\ 

1856: Remarks on progress of discovery, J7; histori-

cal abs~ract, 3l!l-:32"2. • l'i 
1858: Proportion surveyeu, 18. 

Atlantic coast tides: 
1
1 

1857: Bache on, 342-347. :1 
Atos creek: 

1862, 297. I 
Auroras: I 

1860: Observed near Cape Chudleigh, Labrador, 258- i 
259. I 

Avery, R. S.: 
1858: Services in Tidal Division, 159. 
1860 : Ditto, 102. 
1861 : Ditto, 72, 144. 
1862: Ditt-0, 64, 131. 
1863 : Ditto, 58. . 

Azimuths: 
1854: Ragged Mount, 31); Yard's smtion, 42; Wil­

mington, N. C., f>1 ; Allston, 55. 
1855: Mount Harris, 36; St. Andrew's, 82; .Atcha­

falaya, 85-86; list of, 119-148. 
1856: Mount Desert station, Section I, 29; Pensa­

cola, 68; Cat island, 73; method of observ­
ing, 208-209; Point Hudson, Washington 
Territory, 85; probable error ot; at 'Vebb 
stati-0n, Maryland, 308. 

1857: Observations, Section I, 40 ; table, 264-301. 
1851;: Observed at Humpback mountain, 44: at Pen­

sa.cola, 92 ; at head of Mississippi delta, 100, 
101. 

1859, Determined at Howa.rd aud W. Ridge, Maine, 
35-36; Smithville, N. C., 62; Table moun­
tain and Sulphur Peak, California, 98 ; at 
vari-0us stations, 216-277. 

1860: Observed at Gunstock, New Hampshire, and 
Wachusett, Massachusetts, 33; at Apalachi­
cola, Fla., 75-76; at Ross mountain, Cali­
tbrnia, 95; formula for computing, :161; gen­
erallliatistics, 22. 

1861 : Determined !It Pensacola, Fla., 57; at Koos 
lia:·, Oregon, G9; at Gray's harbor, Wash­
ington Territory, 70, 

1862 : Determined at 1\lount Tom anu Sanford station, 
30. 

Baaddah Point, \\-. T.: 
1862: 381. 

Bache, Prof. A. D.: 

n. 

Je54: Base apparatus, 13 ;·Portland lrnrbor commis­
sion, 2H ; astrouon1ical observatio11s, Ragged 
Moun tain,:19,30; N 1mturkct tidal observations, 
29 ; Charleston harbor commission, 54; Gulf 
Stream discussion, 5\l; reports of Stellwagen's 
bank, "17, "le; rocks in Boston harbor and 
Davis's ledge, *18, *19; York spit and New 
l'oint shoal, "2(1; Wimble shoals, "20, "21 ; 
Turtlt• harbor, Florida reef, •2;~; Florida reef 
pa,,;ng<', *24; Garden Key Clumne J shouJ, •24; 
allegl'il sho>tl off the B<'lize, "25; Florida keys 
surv€~~s, ""25; paper on reduction of h-0rizontal 
angles in tria1ig-ulatiou, *6:3-*73; determina­
tion of Atl<tutic co-tidal lines, "147-* 152; di­
urnal inequalities, Pacific coast tides, *152-
• 1 ;,:; ; Gulf Stream temperature distribution, 
"15G-'J61: reports on Homer beacon, '217; 
Point Aiio Kuevo and Santa Cruz, *219-*220; 
Maine ligl1Hwuse examinations, "223-*224; 
ditto in ::\fassachusettR, Connecticut, and New 
York, "225-*227; Coffin's Patches, *228-"2'29. 

1855: Mount Harris obsen·ations, 35-37; New York 
harbor commission survey, 42-4:1, 165-171; 
Rey Biscayne and Cupe Sable bases, 68-72; 
Coa8t Survey engravjug 11rnl procuring eugra­
vers, 2!>0-252; magnetic declination, tab!(l, 
and notes, 295-306 ; tide tables, discussious on, 
13-15, 346-350; Pacific co-tidal lines, 338-
342; earthquake waves, ~i4:?-346; west coast 
lights, 415-418. 

1856: Reconnaissarn,e, Epping base, Secti-0n I, 28; 
primary triangulation and astronomical obser­
vations, 29-30, 92; t(.legraph work, Macon and • 
Montgomery, 11, 54; inspection at Fernan­
dina, Fla., 58, 96; character of Fernandina 
harbor, 284; programme for survey of New 
York harbor, 280-281; So.ndy Hook changes, 
263-264 ; report to Commissioner of General 
Land Office, 286; on terrestrial magnetism, 
209-225; tide tables for navigators, 15, 120-
133: note5 on prediction tables, 249-251 ; co· 
tidal lines Gulf of Mexico, 15, 252-260 ; winds 
of the Gulf, Ill, 272-276 ; winds of Cat Island 
harbor, 15, 276-278; letter to the Secretary of 
the Treasury on Indian disturbanceR, Florida, 
343; ditto, Washington Territory, 343; letter 
to Captain A. A. Gibson, 346; to Captain W. 
R. Palmer, 346-347; to Colonel R. E. DeRns­
sey, 347-348. 

1857: Astronomical observations, Section I, 39, Savan­
nah, 65---06; Sandy Hook changes, 33; heights 
of tides of Atlantic coast, 28, ~7 ; winds 
on Pacific coast, 29, 354-368 ; tide tables a.nd 
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1858: 

J859: 

1860: 

1861: 
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explanations, Ui'-178; on measurement of I[ 1862: Ditto in Section I, 25; in Section III, 40-43. 
Eppillg Plf<ins base, 41. 42, 302-305; New JR63: Ditto in Section I, 23; in Section III, 38. 
York harbor report, 358-370; chronometric ! Bache; Assi•tant C. M.: 
longitude, Fernandina, method pmsued, 314- ii JR58: Services in Section X, 113. 
324; report on Florida keys' survey, 382, 383. II 1859: Section X, 97; topography of Santa Cruz island, 

Primary triangulation and astronomical observa-1·1' California, 99. 
tions in Section I, 44; discussion of probable 

1 
1860: Services in Section X, 97. 

error in::_Jatitude by zenith telescope, 35, JR4- 1861: Services in Section II, 36. 
18t); remarks on currents of New York bay I! 1862: Topog-mphy of gronnd near Bladensburg, Md., 
aml Sandy Hook, 36-:lS, 197-203; report on 36; of Manassas Junction, 37; of approaches 
survey of .Florida keys, 22Ci-227 ; tide tables . to Frederickshurg, Va., 37, 38. 
for navigators. 275-297. !; 11363: Defences of Philadelphia, 31 ; topography in Sec-

Triangu lation and astronomical observations at 1: tion III, 38. 
Howard arnl 'Western Ridge, Maine, :J4: as- [.,I Bache,G.M., (coast survey schooner:) 
tronomical observations, Smithvill<', N. C., 61 ; 1863: Section I. 25. 
tide table•, 1:56-167; Girard College observa· 1

1

1 Back bay, North Car~lina: 
tions, 27i'l-29Ci; distribution of temperature, i·:,I 1858: Topography, 65. 
Florida stmits, 30H-:lJO. Back river, Maine: 

Geodetic observations at Gnnstock mountain, Ii 1860: 37. 
Ne'" Ilampshire, and ·wachusett momnain, 11 1861: Topography of Rhores, 29. 
MaBRaclmsetts, 32-33; tide tables for na viga- I 1862: Topography, ~l4 ; hydrography, 26. 
tors, 131-164; notes on Gulf Stream observa- !i Back River harbor, Mussaclmsetts: 

tions, 16''>-170: discu5'ion of magnetic obscr· rii,i 1860: Special observations, 42. 
vations, :29:\-324. Bacon, J. H. : 

ln•pcction of parties in .Section I, 28, 3;,; con· 18f>7: Aid to ship Juli~ Howard, 436, 437. 
fereuce relalive to blockade, 2GG-266; astro- ii Bagwell,.Sub-Assistant G. H.: 
nomical oliserYations at Gnnstock, N. H., in II 1856: Triaug-ulation, New York harbor, 39, 93; Ca.po 
1860, 2:~2-2:l9. /I }'ear to Lockwood's Folly, 56, 96. 

1862: Geodetic observations at :Mount Tom and Sand- Ii 1857: Triangulation, \Vaccasassa bay, 88, 89. 
ford, 29, 30: discussion of magnetic observa- 'ti, J8Ci8: Triangulation south of Crystal river, Florida, 90. 
tions, 16, 17, 161-\ll2; magnetic survey of Ii 1859: Services in Section II, 47; triangulation south 
Pennsylvania, 21:.!-229: notes on co-tidal.Jines [i of Homossassa river, Florida, 81. 
in the Gulf of Mexico, 120-127 : remarks on I 1860: Trfongulation of Florida coast, near Tampa bay, 

the career of General I. I. Stevens, Major l'al- If 76. 
mer, and Captain Smead, 4:.11-434. I 1861: Triangulation of St. Joseph's bay (south) and 

Geodetic observations at Ivy Hill and Tashua, Clearwater liarbor, :Florida, 57, 2ti2. 
Conn., Z7; df'fenHive works and surveys near Bahia Honda keys, east and west: 
Philadelphia, 31-33; tide tables for the use of 1857: 389. 
navigators,,;, e4-l 17; discussion of magnetic Bahia Ona, California: 
observations made at Girard College, 156-196; 1862: 'l'riangulation, 59; description, 279. 
lunar influence on vertical force, 196-204. Bailey, Prof. J. W.: 

1863: 

Bache, Sub-Assistant H. M.: 
1855: Characteristics of Gulf Stream bottoms, Florida 

section, 9, 55, 81, 360. 
1854: Topography, Section I, 32; near Charleston, 

57, 58 ; report on survey of Florida keys, "2li. 
1855 : Topography, Lakes Borgne and Pontchartrain, 

88. 
1856: Topography, Duxbury, Mass., 32, 92 ; Lake 

Borgne, Chef Menteur, and East Pearl river, 
Louisiana, 75, 99. 

1857: Ditto, Lake Borgne, 99. 
1858: Ditto of Kennebec river, Maine, 47. 
1859: Ditto of Menymeeting bay and Bath, Me., 39. 
1860: Ditto of Kennebec river, Maine, 37. 
li36l : Ditto at the junction of Kennebec and Andros­

coggin rivers, Maine, 30. 
1862: Ditto of St. Louis def11nces, 58. 
1863: Defences of Phlla.delphia., 33. 

Bache,H. W.: 
1858: Services in Section I, 44 ; in Section VIII, 100. 
1859: Ditto in Section I, 3a; in Section VIII, 88. 
1860: Ditto in Section I, 33; in Section VI, 67. 
1861 : Ditto in Section I, 31 ; in Section III, 39; Sec­

tion VI, 56. 

Bailey, (coast survey schooner:) 
1858 : Section III, 61. 
1860: Section I, 41; Section V, 59. 
1861: Section IV, 52. 

Bainbridge island, \V ashington Territory: 
1858: 445. 

Baker, C. B.: 
1858 : Services in Section VI, 83. 
1859: Services in Section VI, 76. 

Baker's bay, {near Colnmbia river entrance:) 
1858; 400. 
1862: 367. 

Balbach, Arthur: 
1858: Occupation in Drawing Division, 161. 
1859: Assignment of duty, 107. 
1860: Services in Hydrographic Division, 102, 
1861: Ditto, 72. 
1862: Ditto, 63, 64, 130. 
1863; Ditto, 58. 

Balch's Passage: 
1862: 412. 
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Bald Head Point : 
1857 : 153, 154. 

Ii Rt~rnes's island, Washington Territory: 

1

:1' l 858: 433. 
1862: 393. Bald Hill, Connecticut: 

H361 : Geodetic observations, 3·1; magnetic observa­
tions, 35. 

Bald Peak: 
1862: 397. 

Balmain, C.: 
1860: Services in tidal division, 103. 
1861 : Services in tidal division, 72 ; in miscellaneous 

division, 74. 

1862: Servkes in miscellaneous division, 152_ 
Baltic shoal, (supposed:) 

1862: 93. 
Baltimore, (coast survey schooner:) 

1856: Topogrnpl1y, Section X, 81. 
1858: Section X, 113. 

Baltimore, Md., and environs: 
1863: Triangulation, 36. 

Bamboo key : 
1857: 387. 

Bancroft, (coast survey schooner:) 
1856: Hydrography, Section V, 58. 
1861: Section IV. 43. 
1862: Section I, 27 ; Section IV, 44, 4G. 

Bangor: 
1857: Astronomical and magnetic observations, 39, 40; 

meteorologic•ll, 40. 
Bankhead, Lieut. Comg. J.P., "G. S. N.: 

J8!)8: 79. 
18;:)9: Hydrography of coast below Cape Fear, North 

ii 

Ir 

Carolina, 68-69; of Bull's hav Sout1t Caro-
lina, 69. ., ' 1: 

Hydrography of Damariscotta riTer, Maine, 39: 11 1860: 
lj 

of coast of South Carolina and Georgia, 62; /: 

1861: 
in the Gulf 8tream, 73. Jll 

Instructed for work in Section Y, 48; for work 
1
1! 

~~.Section YI, 5G ; detached from smvey, 22, ii 
Bank, Colvos Passage: lr'I 

1857: 15n, 157; George's, 47. 
Bank off Cape Flattery: 

1862: 380. 
Bank off Umpquah: I 

1862: 353. 
Bannerman, Sir Alexander: 

1860: 25. 
Barnard, Prof. F. A. P.: 

1860: Observations in Labrador, 23, 24, 250-252. 
1863: General assistant, 58; in charge of Litl10grnphic 

Division, 60; of Miscellaneous Division, GO; 
report on Litl1ograpbic Division, 137-138; on 
Miscellaneous Division, 138--142. 

Barnard, J. G., Major General, United States army: 
1!;62: 36. 

Barnard, H. S. : 

1858: Occupation in Engraving Divisicn, 165. 
1860: Services in Engraving Division, 103. 
1861 : Engraver, 73; dete.ils of work, 151. 
LB62: Engraver, 65, 137. 
1863: Services in Engraving Division, '19. 

Barnegat, N. J.: 
UGO: Magnetic elements determined, 47_ 

30 c 8 

I 
11 

Barncs's sound, Fforida: 
1~55: Trlungulation, 74; Sc·warll' s rcpo1t

1 

l 860: Triangulation, 65--66. 
1861 : Ditto, 52; topography, 54. 

Barnstable harbor, Massachusetts: 
1859: Topogrnphy, 40. 
1860: Continuntion of survey, 38. 

Bar off San Francisco entrance : 
1862: 303. 

Barometer: 
18fi4: For heights, Cmm on, •95_•103, 

Barrett, John : 
li:!Ul: Copper-plate printer. 7 4. 
1862 : Copper-plate printing office, 152. 

Bartle, H.F. : 

17'1--176. 

l8G8: Occupation in Engraving Division, 165. 
1860:: Services in Engrnvhig Division, 103. 
1861: Engraver, 73; <letails of work, 152. 
1862: Engraver, 65, 138. 
1863: SerYices in Engraving Division, GO. 

Bartlett, Lieut. W. A., U.S. N.: 
]8;j8: 27. 

Bartlett, ·w_ r. G. : 
1861: 32. 

Barton, Colonel 48th N. Y. V.: 
1863: 46. 

Base apparatus: 
l6fi4; Notice of, 13; Hunt's description of, "103--~ 108. 
1855: Doutclle's preliminary, 19, 264-267, Skl'lch No. 

53. 

Bases: 

185(): For subsidiary lines, 16, 308-310, Sketeh No. 64. 
18G7: Preliminary, 34; fvr subsidiary bases, descrip­

tion, 395-398; primary, 30:1; testud on slopes, 
41, 42.-l\kasurements: Eppin!!' }>lains, 27, 
41, 42: Bache"" notes, 302-30;:); Sapelo island, 
E'\•ans reconnaissance, 37 4-377; for ~Iissis­

si ppi delta, 98; Point au Chevreuil measure­
ment, 99. 

1862: Experiments for determining expansion, &c., 
ff, 248-255_ 

1854: Prince's reconnaissance for base of verification, 
Section I, 29 ; St. Andrew's pn•lirninary, 67; 
Danplline island monument gonf", points re­
coverea, 71; Rio Grande, 73. 74; measure­
ment of Pulgas base by Cutts, 78; San J osB 
verifir.ation, 79. 

1855: Epping plains, Section I, verification, 35; Rap­
pahannock, 48; St. Simon's island, 64; Key 
Biscayne and Cape Sable, 68-72; comparative 
table, 72; Saxton's pyrometer, 69-70; Dau­
phine island remeasurement, 8G; Point au Fer, 
8..';-86 ; Pu lgas monuments, 9'2; Santa Cruz, 94. 

185G: .Epping plains, 28; New Baitimorc, N. Y., 43; 
Sapelo island, Georgia, 56; near Jacksonville, 
Fla., 62; St. Mark's, 67; Apalachicola, 68; 
Pensacola, ('Varrington,) 68; Point au Chev­
reuil, Louisiana, 7 4 ; Santa Cruz island, Cal 
ifomia, 80; Port Townshend, W. T., 86; de­
scription of apparatus for preliminary lines, 
308-310; Sketch No. 64. · 
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Base: 

Jl:'57: Eppingplnins, 27, 41, 12; Bache's notes, 302-
:)05; Sapelo i~lau<l. }_:yans's reconnaissance, 
:v4-377; for ::lfississippi delta, 98; Point au 
Clu•vreuil, n1easurement, 9D. 

lBiiil : Sites for verifying lii:es near Cape Fear, North 
Carolina, G4, G5 ; preliminary line on Sapclo 
JS]anr1, Georgia, 71; on Sanilml island, (Char­
lotte harbor, Floriua,) 83 ; at Mississippi delta, 
101, 102. 

l8ii9: &t. Angus tin" harbor, Florida, 73; Indirm river 
inlet, Florida, 74; Creseont City harbor, Cal­
iforn.in, !JD. 

J8(i0: Site prepan·cl near Auclok kt•y, 1:'101itla, 7'6; se· 
lPctio1111ear Apalachh::ola, Fla., 7.3: preliminary 
line rncasurcd :it I'crdido cntranee, Florida, 7!J : 
at (;rny's harl>or, 'Yashington Territory, 89; 
on Sarnly Point, JOO. 

J8Ul: Preliminary. For tria11g·nlalien uf Koos bay~ 
Oregon, G::J-70; of Gray's har!Jor, \Yashiug­
ton Territory, 70-71. 

1802: For survey of Potomac river, 3G. 
Bassett, R. T. : 

ffii9: Tides of New York harbor, 51. 
lHflO; Tidal ubscrvations, Sedioa II1 47. 
J8t)l: Tidal oboervntions in K<·w York harbor, 38. 

11-162: Tidal observations, Section II, :i:;, 
1863: Ti<lal olmervations at Governor's island, New 

York, 3:>. 
llatchel.Jer, J. 1\I. : 

1&17: ExpeTirneutal H'~eurches, i).i, 1 lD; trsting base 

np1mratn~, 42. 
1858: Ditto, :m, J21l; report on apparatus for sound­

ing, 247, 2J8. 
Buth, Maine: 

1859: Topography, 3!l. 

Battery: 
1854: l\Iathiot's self-sustaining, dC'scription, 'w:J-'201. 
1855 : Memoranda, 292-203. 

Battery Point: 
1862; 40[}. 

Battery Shoal, New York harbor: 
185!1: 40, 13-J-J:H. 
18fJO: Examined, 47. 

Battle creek, l\I arylaud : 
l 81JO: Topography, [)0. 

Battle Rock, Oregon Territory: 
li'l58: 37;'\. 
1852: 34fi. 

Bay of }'umly: 
1857: Titles, 345. 

Bayou Bonfouca, Louisiana: 
1860: Topography, 86. 

Bayou Con.shon, Louisiana : 
1860: Topography, 86. 

Bayou Le Bar, Louisiana: 
1860: Topography, 8G. 

Bayou St. John, Louisiana : 
1860: Topography, 87. 

Bayou Tschoupitoulas, Louisiana : 
1800: Topography, 87. 

Bayport, Florida: 
1860: Triangulation carried southward towards Eg­

mont kBy, 7G. 
I 801 : Topography of Yicinity, 59, 2G3. 

Beacons: 
18Gf>: Screw-pi!<>, Florida reef, 80-81, 157-160. 
18GG: Ditto, for "Elbow," Florida reef, 66. 
1857 : Love key, 44G. 

.. Je5B: Recomme11dationfiJrthe "E1how,"}.,loridnrcef, 
41; and Appendix :Ko. 48: for \Vest Pass, St. 
George's sound, Florida, 41, and Appendix 
No. 4fJ. 

Beaufort, Nort]1 Carolina: 
18:>4: Triangulation, topography. and hydrography, 

51-53: ti Jes, ;;;; ; l\faffitt's report on changes 
and eapaeitics of harbor, •21-'23. 

1Rflf>: (i;)-fifl; hyt1rog-raphy, G8; river sketch No. 22~ 
l t::J7: IlytlrogTapby, G4; Hodgers' s report of resurvey, 

152-l o:l : buoys, 44:1, 444. 
J8G2: Hydrogra]'hy and aidi for navigation, 46, 47. 

Beaufort is!am1, South Carolina: 
J.~G:l: Topogrnpliy, 43. 

Beaufort riYcr, South Carolina: 
lt'Gfi: Hydrug:raphy, iitl. 
] t!5~: Triangulation, 70. 
ff:>9 : Ditto, ti 1. 

JSGU: Ditto, 57-GR; hydrograpl1y, GO. 
1 i-IG~: Sound ell, fiO. 

Beaun•ganl, Jlrewt l\1:\)or, P. G. T., U. S. A. 
)8,;7 : Ait1 rnncforeil, 06. 

Beecher !Jtty, west coa't of British America: 
183.~: 4~.). 

H'l.i2: :JS!:'. 
Beechy Head: 

li"G2: :36d. 

Ilegg Roek.'(Santa Barbara islarnl, California:) 
J !:-'JO: ::JH. 
ll'G:!: 2ti1'. 

Bell-boat, San Francisco !Jar: 
H'ti'J: :l03. 

Bel!-buoy: 
ltl5G: A bscc()ll1 inlet, 412. 

Bellevue island, \Yashington Territory: 
1858: 427. 
1862: 392. 

Bell, GPorge, Lientcrnmt, n. s. A.: 
ltlGO: S('rvices in Section I, 34, 35; Section VI, llG. 
JB()l: Triangulation of the coast of Texas, north and 

east of Galveston, u3, 263-264; detached from 
survey, :.JI, 84. 

Bellingh11m bay, Washington Territory: 
185[): 189. 
185G: Sketch No. 58. 
1858: 438. 
1862: 403. 

Bellingham channel : 
1862: 397. 

Bell Rock, (Rosario strait, Washington Tenitory:) 
1858: 431. 
1862: 396. 

Bell's river: 
1857: 378. 
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Bench-mRrks: 
18M: Tides, *18i"-"1>3!l. 
18GG: Boston, New York, Old P<1int Comfmt, aud 

Charlestoll, 122. 
18G7: 158. 

Denham, Captain H. IV., lJ. S. A.: 
leG4: Clrnrge of office, U, f<G; extraets from repf>rt of. 

86-!Jl. 
lt:GG: Oflice operat.1011s, 20 ; clJn.rge of uffke, 99; ou 

eoast r-;urvey e11gnrvi11g-, :!:J:2-2;-l:1. 
le56: !\Iission foi- cTigniverP:, ~); detacl111w11t, 19; re­

port on cfficc divisions, 87. 
Benicia, California: 

1E5G: Topogrnpby, 1:'2. 
Denjan1in Peirce, ( cOtLst survey sd1001wr:) 

18GG: D:=nnagel1 atJacksonYilk, }~la., ()4, G~, :1Jl-3"1~; 

topograpliy, Scdio11s YI and YII, G~>, G7, G;J. 
Denner, F. IY. : 

JeG8: Oecnpation in Engmving Dh·ision, lG5. 
18()0: Servk'.L'S in Engra1iul=!; Divbion, JU:.L 

leGl: E11gmvcr, 7:{; uotails of work, I G2. 
lf'f:i2: EngraYer, G~>, l~k'. 

1HG3: Services in Engraving Dh-i.sion, 60. 
Benners, IL : 

lrJGO: TiclRl observat;ons, 72. 
lt'Gl : Ditto at Tortugns, 05. 

Dennett, '\Y. H. : 
lEG:l: Defences of PhiladeJiihia, 32. 

Dent, Silas, Lieut., U. S. K. : 
lC:GO: Services in hydrngrnphic division., !02, l"~l-184; 

re1narhs ou Sapclo S()unll, Gcorgja, 4U~. 
1861: 2'2, 72, 84. 

Bergen Neck, New Jers~y: 
1856: Topography, 42. 

Derrnmlino Sierra : 
185G: 3B0-3SL 

Berryman, Lieut. Comg. 0. H., U. S. N.: 
lf'ti4: Cedar keys, hydrography, ""; roport on its com­

mercial facilities, .. 3:l; report on Tampa and 
Espiritu Santo bays, • :l2. 

1855: HydrographyofTamp11 bay, 78-79; St. Andrew's 
and Ocilla, 83-84 ; Cedar keys and deep-~ea 
souuding8, E'4. 

IE5G: Notice of special duty, 20, 72, 347; hydrngraphy of 
St.::lifark'sriverarnl.St. Andrew's bay, Florid11, 
71, 98; light-house duty, St. Andrew's, 72, 
354-355. 

1857 : Soundiug apparatns, 34 ; deep-sea soundings, 
47; Gulf Stream observations, 76. 

1858: Notice of services, 42. 

Bessel's Periodic Functions : 
1662: 232-235. 

Bethel, George S. : 
1863: Defenc<'s of Philadelphia, ~W. 

Bibb, (coast survey ste•imcr:) 
1856: Hydrcgraphy, Section I, 35. 
1858: Si;ction I, 50, 51; Section IV, 66. 
1860: Section IV, 54; Section V, 60; Section VI, 70. 
1861 : Section V, 46. 
1862: Section V, 48, 51. 
1863: Section V, 4:L 

Big Pine key: 
1857: 388. 

Dig Spanish key' 
p;,;: 38'3. 

Big TordJ key: 
JS57: :J~7. 

Biloxi bay: 
],~;}:>: Skc,tcl1 N"o. :17. 

Bingham, Lieutenant ,J. ])., C. S. A. : 
lr-':iG: Trinug-ulatiou, Su.u11<l~r:;;:. aud ~Ionut Dt-.sert ~ta­

tioni Section I, 2H, :JO, 0~. 
Birch La:,·, IYa.,hbig-tou Tcnitury: 

lt':J.-<: ·1:1G. 
1.qo::: 400. 

Bird Rock, (San Francisco bay, California;) 
lcGC-1: 97. 

11'G2: :\11G. 
Bird RockH, (Rusario strait, )Yashill;!~Ou Tl'rrl:ory:) 

1~;);;;;:: .:t:u. 
ldt_;~: 3!.JG. 

Dishop Hock : 
l~C:!: 2eG. 

Bi:d3·. C. L.: 
];3(52: ~f·rvit·L·~ in Section I, :?3. 

Bla.ck Point. l'onueet;cut: 
JP:J.1: ""2:2G. 

Black Hock, (I'aciGc coast:) 
1St1:2: 3:"JJ'. 

Black\Ya!t'r ba~·, Florida: 
1CCU; Triungu1atiou,7d; topograpby, Bl; b3·drography, 

b3. 
I1la~k1yaft'lr river, FloriJa: 

]~(il: Tria11g-ulation to Dug-dad, f>~). 

lllurlc1hlmrg, )Icl,: 
J ~():! : 'l\1pop-rnph~,.. of viciui ty, 3G. 

Blarl!'nslmrg io L"eelioro', Md.: 
]~(j;3: 'foptlgraphy, :i7-:)~. 

Blake, '\\'illiam I'. : 
16~.:-J: l~Pport. OlJ 1>J1ysil'al ~eograpl1y ana geology, Ctdi 

foruia coust, niountain range::> 1 l~, 3';6-3U8. 

Blake i:<lanil: 
18G2: .fl(). 

Blakely harbor, W ashiugton Territory: 
185G: IIydrography, 87; Sketd1 No. a9. 
ld[1t3: 4-17. 
1:362: 410. 

Blanchard, G. C.: 
Ji!j.~: Occupation in Tidal Division, lGO. 

Blind Pass, Charlotte harbor, Florida: 
18G~I: 7~. 

Blockade: 
JSG I: Parties assigned to accompany North Atlrrntic 

"'l'"'dron, 43; South Atlantic squaurou, 4ll, 
267-268; '\Vestern Uulf squadron, 62; board 
of conference, 2Gf">-2G6. 

1F<G2: (Of 8onthern coast) ]waring of sun·eJ' on, l, :>,ti. 
18()3: Parties assigned to accompar;y, 2H-21G. 

Blondeau, A. : 
IHS8: Occupation in Engravfog Didsion, IG·L 
1860: Sen·ices in ditto, 103. 
lSGl : Engraver, 7:3; details of wcrk, 151. 
1862: Ditto, 65, 137. 

Bloomfield, \Y. G.: 
1863: Services in Section X, 57. 
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Blossom Rock, (San Francisco bay, California:) 
1855: 97. 
18&8: 335. 
1862: ::!06. 

Dlue Hill h!Ly, Maine: 
1863: Triangulation, 21. 

Blue, H. l\I., Lieut., U.S. N.: 
1861: 41. 

BlUDt, Assistant Edmund: 
1854: Triangulation Hudson river and New York, 43; 

observations on eclipse, 10 122. 
1855: New York survey, 43-44; tide tables for E. and 

G. W. Blunt, 13-14. 
18,56: Triangulation New York harbor and Hudson 

riYer, 39, 03. 
1857 : Ditto of Hudson, 49. 
1s;-.s: Ditto, 55. 
J85!J: Ditto, 46. 
1860: Ditto, 45. 
1861: Triangulation in Nanngansctt bay, 29; Con­

necticut river, 3f>; charge of surv<'yiug ves­
sels at Peekskill, N. Y., 35. 

1862: Triangulation cast of Hudson river, 31. 
18G:l: rntto, 29. 

Blunt's island light: 
18[>5: 416-417. 

Blunt, George 'V. : 
1858: 27, 150. 
18GO: lG. 

Blunt's Rocks, or reef, California: 
1858: 363. 
1862: 336. 

Blythe island, Georgi:L : 
1857: Topography, 73, 74. 
1858: Ditto, 77. 

Blythe, .J. K.: 
1857: Aid to ship Julia Howard, 437. 

Boca Grande, Plorida: 
1E59: Charlotte harbor, 78. 

Boca Nueva key, :Florida: 
1860: Topography, 69. 

Bodega bay, California: 
k55: 181-185. 
1856: Triangulation, 80. 
1858: 358, 359. 
1860: Magnetic elements determined, 97. 
1862: Topography, 60 ; hydrography, G1; description, 

3:u. 
Botlega Head : 

1862: 331. 
Bodie's island, North Carolina: 

1860: Connected with Pamplico sound by triangulation, 
£>:.!. 

Bogue inlet, North Carolina: 
1859: Coast l1ydrography, 60. 
1860: Hydrogra.phy of approaches, 54. 

Bogue sound, North Carolina: 
1858: Hydrography of approaches, 66, 67. 

Boiling point apparatus : 
1854: For heights, Cram on, "95-" .103. 

Bolles, Assistant C. P.: 
18G5: New York harbor survey, 43-44; triangulation, 

Section V, 63-64. 
18[,6 : Triangulation and topography, Cape Fear to 

Lockwood's Folly, 56, 96. 

1857: Triangulation and topography west of Lock­
wood's Folly,-. 

Cape Fear, 66-68. 
16fi8: Topography of Cape Fear entnmces, 72, 151; 

triangulation and topography near Bacon's in­
let, North Carolina, 69, 7Ll. 

1859: Triangulation and topography west of Tubb's 
inlet, North Carolina, 62. 

1861: 45. 
Bond, Prof. George P., Cambriclge: 

1854: Notice of chronometer longitnde expeditions, 
39 ; his report of their results and computa­
tion, '13tl-*142. 

1855: Chronometric longitude results, 16; publication 
of ditto, 18. 

1856: Results of chronometer expeditions, 12, 17, 182, 
191. 

1857: Volume on chronometric longitude difference, 
Cambridge and Liverpool, 30, 31. 

1858: Connexion with chronometer expedition, 3.1. 
Bond, l'rof. William C., Cambridge: 

1854 : Moon culminatiou observations, '120. 
1855: Chronometric longitude expedition, muon cul­

mirmtions, and transits of moon's spots, JG, 

275-276. 
1856: Occultatiuns and moon culminations, 12, 181. 
1857: Culminations, occultations, &c., 26, 310, 311. 
1858: Observations for coast survey longitudes, 32, 

189. 
Bond's governor: 

1855: 294. 
Boot key: 

187>7: il8G. 

Booth bay, Maine: 
1860 : llydrogrnphy, 38 ; dangers fouu<l iu vicini ly, 

126-127. 
Booth bay harbor, Maine : 

1858 : Triangulation, 46. 
Boschke, A. : 

1856: Charge of chart projects, 7; topography, New 
York city, 43, 94; harbor commissioners' maps, 
281-282. 

1857: Report on New York harbor changes, 370-373; 
report on drawing New Yorkcompa.rat.ivemap, 
373-394. 

1858: Occupation in Drawing Division, 160. 
1862: Resurvey of Beaufort, North Carolina, 46, 47. 

Boston harbor: 
1854: Three rocks in channel, 35; report, "18, "19. 
1855: Rocks in harbor discovered, 152-153; magnetic 

variation, 316-317. 
1858 : Supplementary hydrography, 52. 
1859: Re-examination, 44. 
1860: Remarks on survey for commission, 18; prog­

ress, 37-38, 40-42. 
1861 : Special stuvey in progress for commission, 16-17, 

33. 
1863: Special survey, 13; physical survey, 26 

Bottle papers : 
1854 : "189, • 1 !JO. 

Bottoms: 
1854: Craven's specimen box for, *191, "192. 
1855: (Florida,) Gulf Stream section, 9, 360-361. 

Bottom: 
1857 : Gulf of Mexico, map, 94. 
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Doughton, G. H.: 
1855: New York harbor commission prncMuings, 165-

166. 
Iloulcler roef, (Rosario strait, "\Y ushington Territory : ) 

1858: 433. 
1862: 397. 

Iloundary commission, northwestern: 
1857: nr,, 1 rn. 

Iloutclle, Assistant Chas. 0. : 
lBC.4.: Casco bay triangulation, 31 ; astronomical ob­

scn-·-ation.s, GG ; triangulation, S<;ctiou y·, 5.6, 
57; eclipse ob~orYatious, Seaton'~, ~122, .;i.12:~. 

1855: Section I, reconnaissance and Luse of veritica­
tion1 :m; triang11la,tio11, :-~i-38; Section y·, 
Steno river, lil-64; Kc}' Biscayne and Cape 
Sable bases, 69-71; preliminary base appa­
ratus, 19, 2G4-2G7 ~ opening lines, houses as 
stations, tripoJ., 6:l-C3 ; tripocl and scaffolJ., 
361-363. 

165ti: Reconnaissance, Epping base, 28, 92 ; triangu­
lation, South Caroli11a, 55, 96. 

18G7: Epping Pltiins base, 4 l ; secondary triangula­
tion, coast of South C aruliua, 61', 7 J. 

18:08: Prelirnhmries fur primary triangulatiun in See­
tiou I, 44 ; rce.onuaissance for triangubtion of 
Penobscot bay, 45; triangulation north and 
s-0uth of Charleston, S. C., /(). 

1859: Heconnaissancc near northeast boundary, 3G-37; 
connexion of Epping base with triangulation, 
37 i cvast triangulation of South c~1ro1inu, and 
astrouo111ical and rnuglH~tic ohserYations at St. 
Helena islancl, G3-G4 ; triangulation of Beau­
fort, Chcchessee, and Colleton rivers, South 
Carolina, 64. 

1~60: Triangulation, Section I, 34, 35; reconnaissance, 
Se<.:tion II, 45; t1·iangulalion, Sectiou V, 57, 
58. 

1861: Triaugulation, topography, and hydrogrnphy be­
gun in Passamaquoddy bay, Maine, 25-26; 
assigned to coast of South Carolina, 46, 47 ; 
report on occupation of Port Itoyal sound, 26i -
208. 

1662: Service with blockading squadron, coast of South 
Carolina and Georgia, 48; hydrugral'LY of Sa- . , 
vannah entrnncc, 51; 'Vassa'v bnr, 51, 52; i' 

St. Simon's 1tnd Fernandina, 52; naval order.s 
for duty, 260, 261. 

1863: Defences of Philadelphia, 33 ; hydrographie re­
connaissance of WinyaL bay, South Carolina, 
43; reconnaissance of Charl~ston harbor, South 
Carolina, 44 ; hydrography of Tybee entrance, 
Georgia, 47 ; hydrogml'hY of Ossabuw suuncl, 
Georgia, 47 ; development of a sltoal near Cape 
Lookout, 62. 

Boutelle, C. B.: 
1660: Services in Section V, 57. 

Bowditch, (coast survey schooner:) 
1856: Hydrography, Section V, 59, 60; Section YI, 66, 
1858 : Section II, 51'l ; Section VI, 83. 
1860: Section VI, 67. 
186l: Section I, 27. 
1862' Section I, 23. 
1863: Section I, 22. 

Bowditch, C. P.: 
1862: 30. 

Bowers's Beach, Delaware: 
lt':ifi: Exarni11e<l for light-home site, 353-354. 

Ilowic, T. C.: 
1858: Services in Section IX, 109. 
1 i3;J!J : Services in Sedion IX, D;;. 
18GO: Services in Section III, 49; Section IX, U2. 
1861 : Servfres in Se.ctiuu I, 28; in 8eetiuu YI, !"14. 
1862: Services in Section I, 26; Section Ill, 36; on 

~fississippi riYcr, 55~ 
1863: Ser\'ices in ::icction I, 25; in Section YI, 49. 

Ilox Hill, Connecticut: i 
J 8!i l : Geocletic and magnetic oLoervations, 30. 

Iloyd, Sub-A.ssistant C.H.: 
1858 : SQrvices in Section I, 48; Section VII, 95; in 

Section VIII, 102. 
Ief>9: Services in Section I, 37; in Soction V, 64. 
lf'.lt)O: SGrYicPR in Section\', 57. 

1861: Scn·iccs in Section I, 25, 2G; in Section V, 46, 
47. 

18G2: Services in Section V, 49 ; in office, 63. 
1863: Topogrnphy of subur\J" of Baltimore, :Md., 37; 

topography of Fon Lyon, Virgiuia, 38-:m 
Brace Point, 'Yllshington Territory: 

l 85.8: 448. 
1862: 411. 

Brackeuriugc; Bluff : 
1862: 373. 

Bradford, G.: 
Ji<(B: Services ln Section I, 24. 

Bradford, J. D.: 
18J9: Services in St:i,ction I, :t3; in Section ,T, ne. 
1860: Services iu Section I, 3.J; in Seetion \T, fJD. 
1861: Scn·ices in See.lion V, 47; in Section YI, 51. 

Bradford, Sub-A<si.sta.nt .l. S.: 
1808: Services in Section VI, 8G: in Section VII, 04. 
135~1: S<>rvices in Section YI, 73. 
1862: Services in Sec.lion Y, 4E; services in offic•', G:>. 
1863: Defences of l'hi1adelphia, 31, 33; services in 

Sf'ction V, 44. 
Braine, D. L., G. S. N.: 

1856: 59. 
JSGZ: 14. 

Branch circuit guh·anometer: 
1!'155: :3io-:~;:1. 

Brandies, S. : 
lt;Ci3: Defences of Philadelphia., :12. 

Brannan, J.M., Ilrigadier General, U. ::i. A 
1862: [>3, 

Brazos river, Texas: 
1858 : Hyclrographic i·cconnaissnnce, JO!l. 

Brazos St. Jago: 
1854: Commerce, *30. 

Brewerton, lllajor H., U. S. Engineers: 
ltlC.6: 19. 

Bright, ,V. T.: 
1858: Occupation in Drawing DiYision, 161. 
135[)' Services in Section II, 50. 
1860: Services in Section I, 42; Section VIII, 90. 
1862: Drawing Division, H4, 133. 
1863: Services in Drawing Division, 59. 

Bristol bay, Rhode Island: 
.1861 : Topography commenced, in connexion with Mt. 

Hope bay, :ll ; hydrography, 33. 

British Columbia: 
1062: 401. 
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B1itton's bay, 1\Iaryland: 
l8GO: Hydrography, 51. 

Ilroatl 1·iver, South Carolina; 
J85G: Hydrograpby, 5:l. 

Brooklyn, :N. Y.: 
l8G6: Topography, 43. 

Brooklyn town, Cal.: 
18GG: 82. 

Brooks, T. B., Captain, U.S. A.: 
166:3: 211. 

Brotchy Ledge : 
ism: :mo. 

Brothern: 
1857: Height of, 113. 

Bro'ttn, J. \V.: 
1EG3: Services in Section I, 2G; Sc•ction II, 30. 

Brunswick harbor, Georgia : 
185G: TTiangulation, 5fi: topography,5?; 11ydrography, 

i>9, GO, 282, 280; Sketch Nu. 2;2. 
lf'57: Topography, 7:l, 74: l1ydrogrnphy, 75. 
1858: Topography, 7G, 77. 

Buckle, A.: 
J8GJ : Employment in Engraving Division, 1a, 1G2. 

JBG2: Engn1vin~ Divi::;ion, ().;., J:k~. 

1803: Services in Eugni.vi11g· DiYision. GO. 
Bucksport, Cal. : 

1E58: :m5. 
1862: 3:39. 

Budd key: 
1857: 334. 

Budd's inlet: 
18H2: 4B. 

Budd's or Was11ington harbor, ·wushington Territory: 
185>': 421. 
li:!G:!: :38G. 

Bndd, °"'m.: 
1860: Services in Section VI, 66. 

Du<ld, \Vm., Acting Master, U.S. N.: 
1861: 41. 

Bull's bay, South Carolina: 
1857 : 32, 69. 
J8:J.c<: Triang:ulation, 70. 
1859: Hydrography, C9. 

Ilnll island, South Curuliirn; 
1860: 53. 

Bulwark shoal, (approaches to Portland harbor, Maine:) 
1863: 25. 

Buoys: 
li:'56: Recommenilations for, (list,) HJ, 349 ; ·w ebster 

Hock, l 1~>-114; shoals nein Nantucket, 115, 
lJ 6 ; shoals north of Davis's Bank, 350; Port 
Royal entrance, 118 ; St. Simon's bur, :351 ; 
coast of Geergia, 60, 350 ; between Cape 
Florida and Fowey Rocks, 351. 

1858: Recommendations for rock off Portsmouth, N. 
II., 41, 148; for SunkPnLcdgc, Hoston harbor, 
41, 149; fur Luddiugton Hocks, near New 
Raven, 149 ; for Duer Channel and passes of 
St. George's sound, Florida, 41, 153-154 ; for 
San :Francisco bay, 41 ; and Appendix No. 50. 

1859: Fletcher's N eek, Maine, 369, :370; St. Helena 
sound, South Carolina, 369, 370 ; Port Royal 
sound, South Carolina, 369, :J70. 

1860: Change of No. 5, New York harbor, 47: list of 
recom1ncnda.tions, 408. 

1862: Set on bars of southern harbors, 18, 265. 
Buoy examinations: 

1s;,7: 442-445. 
Durlington, Vt. ; 

16:J5: Magnetic variations, :>ZO. 
Burnsitle, A. E., :Major G-ullcral, U. S. A. : 

18Gl: 43. 
JIJ62: 44, 45. 

Burnt K"Y' 
1857 : 3~3, 384. 

Bu1Tows's bland; 
l 8G:! ; ;J96. 

Bush Point: 
1:-'G:J: 407. 

Butler, B. F., 1\Iajor General U. S. A.: 
18G2: 5ti, 201. 

Baller, .J. C.: 
1857: Aid rendered, Oli. 
liWO: 75. 

Buttermilk channel: 
1857: 3GG. 

Buzzanl's bay, Massachusetts: 
lt!(ill: Special examination in upper part, :B, 4:J-,t:l. 
l8GJ: (Sec C,tpc Cod canal.) 

Byrne, J. W.: 
ltl61: 65. 

c. 
Calais: 

JS:J7; Astrono1nica], 111a.gnetie, !\tlll nwtcorological oU 
servations, :3\J-41. 

Calcasien. Louisiana : 
I ~54 : Tidal observations, 7:>. 

Ualca.sit·u river : 
18;i5: 88: Sketch No. 40; light, (JO, 413-414. 

Calibogu" sound, South Carolina: 
Hl60: Topogrnpby, 59. 
1862: Hydrography, 51. 

California : 
1855 : Blake's geographical ana physical geography 

report, mountain ranges, 12, 377-3!!8 ; s ur­
vey of islands off, for Land Office, 25. 

1857: Estinrnte, Hl; history of maritime discovery, 
414-443. 

1858: First application of name, 299 ; visit of Sir 
Francis Drake, 333. 

1862 : Origin of name, 272, 27:l. 
Callahau, Daniel : 

1857: 381. 
Callam bay, \Vashington Territory: 

18;'>f>: 190. 

1858: 418. 
1862: 383. 

Callan, C. C.: 
1860: Services in Coast Survey Office, 104. 
1862: Services in Engraving Division, 136. 

Cambridge, Mass.: 
1855: Magnetic variation, 317-318. 
1856: Moon culminations, 181 ; chronometer results 

foI Jo11git11de, 182-191, 
1857: Longitude west of Liverpool, 30, 31. 
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Camden, M:iinc: 
l~no: Tria.nguln.tion in Yidnity, 33. 

Camden har1Jor, ]\Jaine : 
li"(t): Topography, 22. 

Campbdl, Archilmlu, os<1- : 
J&i2: 5G. 

Camp hell, J. A.: 
1858: Occupation in Drawing DiYision. lGl. 

Ca.mp creek, Geor~ia: 
Jt'GO: Tiues observell, GI. 

Caiitt(fa de los Alisos : 
J8iJ7: 3Dl. 

Ca.fiada de. Islc111P.: 

l~G7: JUO, 301. 
Canal ae Ha.ro, 'Ynshin~ton Territory: 

• JeUG: 177. 
HiiJM: 427-4:10, 4:17. 
foG2: 3\12. 

C:LnPl riYer: 
186'2: :183. 

Cany creek, Tc·xns: 
J85G: Topogrn11hy, 79. 

Cape Aun: 

1EG7: ~alYage's Luoj·, ,142. 
Cape Arag-o: 

lt-l(i;!: :1;;0. 
Cape Blnii.co, or Orford, Orc;;on Territory : 

]t<iJiJ: 17!). 

1E58: 37G. 
18G2: 347. 

Cape Breton : 
16iJ7: Tillcs, 345. 

Cape Broughton, .(near Colnmbin riYcr ontranc<':) 
lt>ii1": :mo. 
18U2: :J66. 

Cape Clm<lleigh, (Labrndm:) 
18GO: OLservatio1rn in tho viciuity, 2-1, 229-27::>. 

Capo Clmrch: 
18()2: 388. 

Cape Cod bay, :Massachusetts: 
18fJ6: Hydrography, 3C. 
1851?: Topography, 48. 
1860: Topograpliy, 38; hy<lrography, 40; tiJcs aud 

currents, 42-43. 

18£1: To1)ography near \\Test 8au<lwid1, 30; oLser­
vations on currents, 17, 33. 

1862: Physical sun-ey, 27. 

Cape Cod, Massachusetts : 
1857: Changes, 148, 14!). 

Cape Cod eaual: 
1860: Special sun-ey for, 18, 38, 41-43. 
1861: 17. 

Cape Disappointment, Washington Territory: 
1858: :*38. 
1862: 357. 

Cape Fakon, Oregon Territory: 
1858: 385. 
1862: 355 

Cape Fear, North Carolina: 
1854: Hydrography bars and entranc.e, 52. 
1856: Triangulation southward, 56; changes in hy· 

drography, 50; CapeFearriver, SketchNo.15. 

l~i°>7: Triangulation, (in, Cl, GG-GP; hydro~rap11;y, 

G..J., GJ; resurvey uf entrance, 74; n·port, 
l ;,:i-J ;,G. 

11":';'>8: T-orif•g-nq11iy of cutr(\llC'f·;.;. tP riYrl\ 72: l1_ydrng-­
rn11l\y, 77: du111p:-t~S i11 topuµ-rnpliy anl1 l:y­
drugrn]lhy, J;,o, 1 ;,] . 

1 SG2: Entrauee exm11hwtl, 14. 
Cape YeaT riv~r: 

J~;};): ;,~~ Sketd1 Ko. 16: Yfl1uc of eutntne1>, G-7. 
1-~~~t): Triang-ulatiou h1 Yidnit_y~ r)::. 

Cave Fluttery, \Yashiuµ:toll Territory: 
1:-'iif',; llll. 

l'-3:-': 414. 
l ·":'1G2 : :J7D, 3t0. 

Cape J<orturws, (or Fals(' Mcndocillo, Califomi.t:) 
l~r1.-3 ! :1C~. 

1 ~(:i:!: ~~:1G. 

Cape 1-~l>lllwoathcr~ On\g011 TenitOT:).: 
"lr:l~ii::: :-k~:). 

t,-;G:2: :lf13. 
Capl~ (~rt·g-ury, OrPg-011 Tt:nitory: 

l~r).':"': :11f;. 
l"li:2: :1-m. 

Cnpe ]Janeras1 Korth Carolina: 
J~UO: Tf111ogTa1111y auc1 clitrngef', iJ.3-&-1-: s0u1lllii1g~. f"..::-i. 

Cape lknry: 
l~;,7: Triaug-nlation antl tnpog-raphy, nn: ~liJc11e 

Ground buoy, 4.t:~. 
Ca1w L(}okont, Xortl1 Caroliua: 

1t'~>7: Hy<lroµ:raph:c, fi4. 
Cape Lookout, Oreg-on Terr'.tory: 

1RGR: 3;<4. 
li:'U:2: ~lfJ4. 

Capo Lookout choal: 
lriti:l: It~ approximak p0Ritio11, i-'2. 

Cape :Meares, Oreµ:ou Territory : 
1 F(1~ : :~.,;,;-1. 

1 ~C::2 : ~1f)4. 

Cape Memlociuo, California : 
1<3GG: lbJ. 

lt'Gi:': :JG:J. 
kG:J: 33G. 

Cap" Kte<1<1ick : 
11'34: ::\ uLblo of, *224. 

Cape Orforll, Oregon Territory : 
Jt'fJf': 376. 
1:3G2: 347. 

Cape Perpetua, Oregon Territory: 
11'56: :i,.2. 
18G2: ar,3, 

l',1
i Capo Sable, Florida: 

18G5: l'rnirie, 17(); base, 70; Sketcl1 No. 27. 
// H'fJfi : Analy'i8 of sand, GO, 318-319. 
1: 18:-.7: :385. 

18Gti: Connexion with Floricl!i J'ppf Ly triangulitti<1n, .'\3. 

Cape San Lucas, Mexico: 
1860: Tid<·s observell, !)8. 
J8Gl : Tidal obsen-utiolls, (i9. 

Cape Shoalwatcr, 'Vashington Territory: 
18"8: 402. 
1"62: ;3(j!)_ 

Cape Small Pvint: 
18GG: Topogrnphy, :11. 
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1857 : Topography, 43. 
1860: Soundings in vicinity, 39. 

Capes, headlands, &c., surveyed, Western coast: 
1857: 137. 

Cape Split harbor, Maine: 
1861: Triangulation, 26-27. 

Captiva Pass, Charlotte harbor, l''lorida: 
1859,. 78. 

Card's sound, Florida: 
1859: Topography, 76. 

Carmel bay, California : 
1856: 83. 
18:i8: 324. 
1862: 295. 

Carpenter's shop : 
1854 : 91. 
1855: 104. 
18'•6: 90. 
18..')7 : 119, 191, 1!:1'2. 
1858: 157. 

Carpentier, H. W.: 
1861: 67. 

Carver's harbor, Penobscot bay, ·Maine: 
1863: Hydrographic examination, 24-25. 

Casco bay, Maine: 
18f>4: T1iangulation, 31. 
1856: Hyurography, 34. 
H!57: Topography, 44; hydrography, 45. 
1858: Hydrography of entrance, 4!.l. 
1859: Topograpl1y, :19; byurogrn11hy of approaches, 42. 
181>0: Topography, 37. . 
1861: Topography, 30; hydrography, 32. 
1862: Ditto, 24. 
1863: Hydrography, 25-26. 

Casey, T. L., captain U. S. engineers: 
1860: Observations near Steilacoom, \Y. T., 291-29"2. 
1863: 210, 212. 

Cassiuy, A. : 
1861 : Tidal observations at San Diego, Cal., 69. 

• 1862: Services in Section X, 61. 
1863: Tidal observations at San Die'.;'O, Cal., 57. 

Caswell, (coast survey schooner:) 
1860: Section VI, 66. 
1861 : Section V, 46; Section VI, 52. 
1862 : Section I, 26 ; Section V, 52. 
1863: Section I, 2-2; Section II, :l4 ; Section V, 45. 

Catalognes of stars, Rlimker's and Twelve-year compared : 
1855 : 17' 2713-286. 

Cat island, Mississippi: 
1856: Azimuth, 73; method of observing, 208; effect 

of winds on tides, 15, 276-278; Sketch No. 39. 
Cauchy's: 

1860: Interpolation formulas, 39-2-396. 
Cedar hammock, Georgia : 

1860: 58. 
Cedar is1and, North Carolina: 

1860: 53. 
Cedar keys, Florida : 

1854 : A.stronomical and magnetic observatious, to­
pography, hydrography, 67, 68; Berryman 
and Gerdes on c·ommercial facilities, •33, *34. 

1855; 84 ; Sketch No. 33. 
l 856 : Triangulation, 67 ; topography, 69; hydrog­

raphy, 70. 

1859 : Re-examination, 85. 
1860: Hydrography, 81. 

Cedar Point, (Lower:) 
1861 : Reconnaissance on Potomac river, 41. 

Celeste river, Oregon Territory: 
1858: 383. 
1862: 353. 

Chain bridge, (above Georgetown, D. C. :) 
• 1863: Plane-table survey, 38. 

Chollam Point: 
1862: 386. 

Chamcook station, N. B. : 
18'>9: Triangulation, 35. 

Chandel<mr islands: 
1855: 86-88. 

Chandeleur sound, Louisiana: 
1856: Triangulation, 74; topography, 74. 
1857: Triangulation, 97; topography, 100. 
1860: Hydrograp!Jy, 89. 

Chandler, Lieut. R., U. S. N.: 
1857: Saves the Crawford, 74, 75. 

Chandler's hay, Maine: 
1862: Triangulation, 2"2. 

Charleston bar Lor: 
lR54: Commission, 54; Maffitt's Channel 1mrvey, 58. 
1855: Hydrogrupby, 65-66; changes, 1!>5-157; chan­

nels, 59-60; har, Sketch No. 21 ; magnetic 
variation, 3'22-323. 

1856: Tiual station, 60; Sketch No. 18. 
1857: Triangulation, 70; topography, 72. 
1858; Topography, clianges noticed, 73, 74. 
1863 : Reconnaissance, 44. 

Charlestown navy yard, :Massachusetts : 
1860 : Tidal observations, 44. 
1861 : Ditto, :34. 

Charlotte harbor, Florida: 
1858: Triangulation of approaches, 83, 84; topog­

rapl1y, 86, 87. 
1859: Triangulation, 75 ; topography, 77; topograph­

ical featw·es, 323. 
1860: Triangulation, 66-67 ; topography, 69 ; direc­

tions for entering and character of harbor, 354. 
1861 : Triangulation, 52-53; topography, 54. 
1863: Hydrography, 50; 'report relative to the en­

trance, 83. 
Charts, (see maps:) 

1836: Method of publication, 4; distribution and sale, 
5, 160-163; classification, 7, 8; numberdrawn 
and engraved, 9, 20-24, 143-145, 148-154; 
printing, FJ9, 157-100; electrotyped, 156; 
British and.French exchanges, 00. 

1857: 21-23; distribution and sale, 217-2'..!2; list of. 
engraving and engraved, 203-210. 

18fi8: List accompanying report, 11, 12; project limits 
for series, 29-31 ; number drawn or in pro­
gress, 16~63; number engraved or in pro­
gress, 166, 167; whole number engraved, 
168-174; plates eleetrotyped during year, 
175, 176; impressions distributed, 177-188; 
number printed, 182-184 .; shrinkage of pg• 
per, 40, 

1860: 2, 8-10, 22; oomplete lists, 197-200. 
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]8(j]: 4, 7-8; dra"-n during yenr, 147-140: c:ngraYNl 
during :r(•ar, 1:):~-l;-1-1; g-t·.nera1 }ir,;;t of H1g-raY1·t1 

BlH:et:".I, 1f>4-Hio; 11m11u13cript ruaps u1ul charts 

n•gistered, 17G-l'OO. 
lEG~: Geuentl scrit·~, G, i, 8; draw11 during y1:ar, 

J:H, 1:15: engraveu during year, l3t:l, 130; 
genera! list, 140-HG. 

JeG:l; 1, 7, i". 
Chase, Alcxarn]er: 

hjUa: St'IVicP-s in Section X, f>7. 

Chase, A.'". : 
18!i2: S(TViees in Se~tion X, CO. 

Chassa.lHnYitzka rh-er, FlvriLla. 

1H5\i: Topography of entrance, ,.,3_ 
Jri(j(I: :15;,_ 

Chathalll, llfoss: 
ll'fitl: ::llngn~tir Plcments determineLl, 43. 

Chathalll bay, Florida: 
JHfiU: Triang-ulation, 6G. 
ltWJ: Triangulation, r,2; topngnq1hy of key,, C.4. 

Clmt.ham island, west coast of llritisli America: 

11''"' : 42(). 
1sc2: :im. 

Cheat 111on11tai11 : 
18()] : 269. 

Checliesse€, 8. C.: 
li:lC!J: Triangulation, G-i; h,wlrogrnphy. 71. 

Chef lllenteur, J,a. : 
]8;j(): Topography, 70. 
1KC1': Dittci, l !Jj, 

Chehalis riYt!r: 
]1:)()2; 374. 

Chet·ko riYer, 01'e):!;on Territory: 
1858: ~;?:L 

1862; 344. 

Chemiglyph: 
Jbi>4: "llathiot's rqmrt of1 t·xp1Tin1ent:-1, ·-"':-)4- .,,.i:')(i. 

Chenowith, J. lI.: 
li:l6U: %. 

Chesapnake b:iy; 
lt!rJ4: llydrography complete<l, 4f, 4!); c·omuwrn• of, 

""3:-l. 
1855: Topography, CO; byclrogrnpliy, l>l-5'..!; Sketch 

No. 12. 
l 8f>6: Topography of western shore, 47. 

C.besterii"1<1 : 
l 855 : l\Iagnctic variation, 326-327. 

Chickahominy i·ivcr: 
1862: 39. 

Chincoteague isla11d, -Virginia: 
1858: Topograp.by, GO, 61. 

Chincoteague bay, l\farylan<l ancl Virginia: 
1859: Triangnhtion aud topography, 53-54. 
1860: Topography, 49. 

Chinook Point, (near Columbia river entrance:) 
1858: 3'.18. 
1862: 3G5. 

Cholora Bank, off New York bay entrance: 
1860: 47. 

Chowan rivP.r, North Carolina: 

1861: Topography of lower part, 43. 
31 0 s 

ChrononwtPr: 
1~:-i.t: Lonc:i.httJf' ('XJlNlitionr;~ noticP, 11: Bond's r~-

11urt. :~q, "J:~-:__1-1-1.1·.!. 

] ~~);,: Lou.!!ltud(· expeiJitiorn~, lG. 27;')-27(). 
1 ~~>ti: E:~qw<litinn, re:"-ult:o' for Jifi'1_·rc•11ft' of 1011gin1Llc. 

12, 1~1, 1e2-rn1. 
1~:'.i7: (Con1pari"ons.; :H7-:-~:!.t. 

Chronometric lougitude: 
11".'.:>7: Hn11d'.-:; volun1r~ 1 :m~ 3J; oh;;f~lTt\tious at Fen1H.11-

UiILll, 2fl, 7,:-=; R:td1e anll ~chutt ou thu nu:tLuJ;-; 
u~t·t1 1 :n 1-:3z.1. 

Cincinnati: 
J .~;,,.,: Ohc<'rvatione for coast .otirv0y longituucs, 190. 

Circurnptdar star~: 

J,-:~)j~~ Li~t flf prie-ition:-, J11G. 
Clark, Lie11t0mmt J. C ., I'.. :-;, A.: 

lCC).!~ C1lhTg'1' ofEu;:!r:l\7 iJJg' J)hd~ion, ?D; rp;port ofib; 
opt~ratiorn·'~ ... t~l-*;:-l·1. 

lt::r)r): Charg-(· ct' Engraving l)ivision, 10:!; report of 
ditto, ~:1:-1-:244. 

l~r,6: I•itto 1 ~il: TeliC'vrd, 14:-,: rN~onnaissnnr<\ :-:.t>ctiou 

l, :2""'. 98; triallgulatiun of ]'\"('"~ York harbor, 
:;!1.n:t 

18G7; Epping l'1Hi11., 1.JaSl', 41 ; triangulation of r101ida 
kPy8, ~0, ~ l i :1~~L 

Clark .. J. r.: 
l~(i:J: ])efonce' of Philacklphia, 32. 

Clark, W. IL : 
lHi:l : Defences of PhilnddphiiL, 32. 

Clark's bank: 
1::-:)l~: Kou-existence detennined, ~~G, 11;,_ 

Clark"s iehmd, \Yashiugton Territory: 
1~0t": 4:~:L 

1 ~G-2: :1!J.d. 
Clapp, ,lames: 

Ji\tiO: 341. 
Clatsop brnwh, Oregon Tenitory: 

l t-T>~ : ;~~-;-. 

Clearwatpr harbor. l·'1or1oilu.: 
]t}(jl: Trit111g-ulation, 07, 2G:?. 

Clcvclarni, \\'. C.: 
1 l'G:I: 1 lt·fom·es of Philaucl1,l1ia, :;2. 

Clinton, California: 
]."':»ti: Topography, i:l2. (Sc"c Brooklyutuwn, Cnl.) 

Cli])}lf'l" Pa~~ag-e:-:: 

lf-.'tl~: :H7. 

Clocks, (astronomical:) 
11';-,G: HaHly nml Krille, Hi~. 

Coan.iock bay, North Carolitrn: 
J ,"'1(i0: Ronndings, fl4. 

Coan river, ,~irgiuitL-: 

Coal: 
18tiU: Topography, iil. 

li<:i:i: Bcllinglrnm bay, 177; Callam hay, l!IO. 
1:-JiiC: (::llincrnl,} '" ashiugtou Territory.' 2\/.J. 

Coal Poiut, Oregon Territory: 
1~DS: 37~. 

Coaster's Harbor island, Hh<>ue Islancl: 
18G2: Topography. 25. 

Coasting: 
lt!i17: Tides in. 172-17".'. 

Coast 1nen1oirs: 
lt!Gl: JG, 74. (SPc also hy<lrographic notes, Ji&.) 
l1'fi2: lssn~<l fr(lm Coast Survey Office, 7, tif">. 
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Ctl:tst mountain;.:., C11liforni1t: 
h~:-);): J "l, :~77-:179. 

Coast ~nrn•y Offi<'P: 
l~Gu: liepurt of assistant in dmrgc on occnpatiou. 

17~-l~:J. 

I~(J'~: Its UC'ariug on tlw blockade, tkfone<·s, &c., 1. 

Coil (west) kllge: 
J8G~i: AppToaches to Porllaud harbor~ :Mnine, 2~. 

Co±liu, .r. ~!.: 
lr<l>l: G:l. 

Coffin's P;tteht's. F'loritlh: 
1,,;.'S-1: fii; }pttt·r:-o on. ""22~ 1 .;,:22~•. 

C'ulcl "'al:, Gulf f;trearn: 
1 ~:-)7: })istnnn•:-: frotn shon' 1 17(i. 

Cole, H. C., Lil)llteuant i-. ~-A.: 
H·~(i{I: ~('l'YicC's in Seetion YI, i;·L 

JP() I: 21. -19, f'-1. 
Cok's creek, ).-lnryland: 

~dllO: Topography, ;)11, 

Ct1l1eton rh·cr, South ( 'nroliua: 

1~j9: Trin11g11lati0n: fl4: hydrof?'ntphy, 71. 

Cullin:-:., .Jnnws: 
J.~(\O: O\Jsern1tiuns in Lrrbrmlo1, 24, 2tii. 

Colurmlu river. Tt!xas: 
].~;,;,: DO-HJ. 
Jt::-.(i: T'opographicnl foatures, 7~. 

Colnn1bia. S. C. : 
1~;,1: Te1egrnphie longitlllle, latitude, anr} magnetic 

olJ:4C'rYations, ;""1:->, ;,(); Goultl's rc:-port, tcle-
grn11hic, 'l~"-·'I:IJ. 

1:=·:0)5: Telegraphic longit1ule, no, 2~H-2!1G. 
Jf.-1(;: Te10~rnphlc <lifl\_·n:nt\· of long-itutle, GO, 1G4. 

(~olnrnbia, river, On·gou ·1\~rritory: 
1::-::-1:.: 17U. 
J~.)~: (ll'llPra1 n•marki..:, :~~7; Yarimis names g-iven, ,100; 

genPral conrsf• and charactc1r, 401, 411:!; llritish 
Admirnlty ~lH\'('Y, :m:1, :~~)-!; };Urvc-y by l~nit(•(l 
i-;tatPl'l l~xph1Ting- T:xpe<lltion~ :m4, :1DG: cxn.m­

i11ado11:-; of th1• entranee h.r l,..uited 8tate,<; Coast 
!'tffv<·y, :m;-,_;)!:_f7; cha11g-Ps observed, :l~B-!392; 

t·onC'lll."lion in regarc1 to chH1111e1s, :>D7, 30~; 
connt:xion with Png-l·t ~oun.<l practicable, 48U. 

1 ~0'.2: :~)t>-:~Hi3. 

Colvn~ Pas8ag-e, ,y al'.'hington Tenitory: 
1~57: Bank, l;:-->H. 
li'<f,.~: 44~. 

l"G~: 411. 
Culvu~ Hocks; 

lt'G\!: 414. 
CommC'nePmcnt. bny, "\Y u::;hington Tl-'rritory: 

Jt-1;><~: Lt.ID. 

lt'{i~: 411. 

Commcn:e: 
J6f,:3: How affott<•<l by hyclrographic development, :!4, 

2i'>. 
C:onm1issio11cr General Lanil Office: 

Ji);-,(; : 21'6. 
()ommifrnioners: 

kf1f1: 1-lurv••r of New York harbor, 4:J-4(i, lGii-171; 
ditto, Portland J1arbor, tt;; rPp<Jrt,, 200-216. 

1("".:-}n: On linrhor encroal'11nw11ts, New York, pro~ramn11:> 

for scnson"s work) 2tlU-~~1; triangnlatiou, 3H: 

tnpogmphy, 40-4;1; hytlrography, 44; maps 
in progress, 281-28:!. 

li'f•7: New York lrnrhor s11rvPy, :l3, :l4: reporl to, :lGrl-

370. 
Con1misslon Uock, California: 

1~ii6: Further clovelopmcnt, s:>. 
Commissions: 

BG'!: 1. 
Compass: 

1601: Yariation of, 251-2i'>Ll. 

Comprrss Ji vickrn: 
Ii'fi1J: :m~-:.1~rn. 

CompenRations : 
]8;-)t:; 2(). 

Compre,,.Riou of liqnitlE: 
rn;-,7: 34. 

Computation of triang-l1lntio1rn: 
1~;>'1: :MPtbollH of reducing borizontul angles, 10, "f-G:~­

*H5. 

Compntiu~ Di\'hiun: 
ltli'>4: Services anil conuition of, R7, t<e; Rchott's report 

of itti operationR, * 40-* 43. 

13iii'i: J00-101 : 8chott's report of, 22t'-2:ll. 
J~i'>(i: Detnils of oecupation, 87, l'.l7-140. 
lb.')7: "\York of, 111)1 117; ~mith's report, 18G, 1~7 ~ 

Sehotl's details of work, 19:!-Hl4. 
18ri8; Its relation lo field-work, f1; rema1ksi 118, JGr~, 

15H; su1nnrnry of occupation> 15t', lfJU. 

18G9: Remarks, 104 to ]II;); summary of occupation, 
179-li'J. 

!Mfi(!: Al.Jstract of occnpation, 10'2: iletails, lt\4-H';>. 
I ~GI : 72-7:l; details of work, I 4~-J 4:L 
1r<n2: r,~. 1:n, 1:1~. 
lHG'.~: r,u; report uf Assistant Sc110tt, 1:!0. 

Cone islunlls: 
1 ~li:!: 403. 

Conry isl<ind: 
11';,7 : :i:i, '.lG2, '.lfl'.l. 

Confiscation : 
l"'(il: Of vesRels under act of Aug1rnt, 11'61, :!Ii. 

Conp;res8 n1ap: 
1/:';)4: Tidball's ilescriptiou, ''GJ-*(i3. 
11jfl5: JOO: Titlball's descriJ•tion of it, 2G3-2G>•. 

Connecticut river: 
18G1 : Triangulation cornmenceu, 3'1. 
1 e6~: Triangulation, 3U, 31. 

Constant errors: 

18<>4 : Peirce on, IO!J. 
Contents: 

1 R'17 : Floriua keys, 384. 
Contour ]iut~s: 

1800: Systematic .urangement, 20, 217, 227-229. 
Contra Costa reef, (8an l'rancisco bay, California:) 

185rl: Depth on, 155. 
Cooper inlet: 

1t'62: 387. 

Cooper. W. \V.: 
]i;;,4 : Services of, fl'2. 
rn;,;, : I 04. 

185(;: Details of Superintendt•nt's office, HJ. 
11'['17: Clerk, 120. 
11'51"1: DetnilR of Superintendent's office, 120. 
11'~1\l: 107. 
1861 : Clul!'ge of de.tails in Superintendent's office, 7G. 
1 t\62 : Services in ditto, fili. 
l tj(j3: Clerk to Superintendent, 60. 
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Cooper riYPT, ~ontl1 Carolina: 
l:--<()(1: 'Tnpogruphy, ;:)[). 

Co-onlinl1tt~s : 
l~~:i.O: } ... or map prcjL•diou~, 2H~-:3u:Jf, :m:-. 

CousU""\\. riYer. Sout11 Ce:Lroliwt: 
l~HO: Tria,ng.:u1atlo11, r-,7; hyUr11g-ruphy ~ un. 

Copuli8 riv Br, 1\-u . .;;hington Territory: 
H~i>r': 407, 40t-:. 
11:3G~: :r;.t. 

Copa.no hn:v, Tc>xa~: 
13Gl : Tupug1al-'l1y co111pletetl, fl4. 

Copeland, C. ,V.: 
18f,(): }{1•1Hwt on Ill~tzul boiler e.x:plo.~iou, :~:3~>-:Ho. 

Copper] ilrttcs: 
lt"3j7: Iridium snrfacel 13D, ]~)U; l'ledrotyJ1l':-:>. l ~U, lD~ 1, 

2J0-.2HJ. 
Coqui11c river, ()J·(,gon Territory: 

lt';,;,: 11"(1. 
JMf)H: :r;;J. 
l 8r,v: rn:;. 
lk(-)0: I-Iydu)graphiC' rpeo111tai:-;:-;mu•( 1

, ~OJ. 

18ll2: :w1. 
Con1ell, l':<lv•ttr<l : 

1.~(i.] : Ser\.·ices in St•ction I: :)2. 
l~G:!: llydroll'raphy uf Ca~l'O Lay,~(;, 27; in Reetion 

n-. 4ii. 

]~():j: Ily'<Jrngraphy of Pcih)b~cot hny, ~Iainc, 2-l; 
hydnigraphi<.: <lt~V1._~l~1puw·nt!'=. ar Portland har­
bor, l\laiil<~, 2:\ ~1 : li~~drograpby of thl' 
Florida n'P-fl'\, .t~-4~L ~2 : 11y<~rn~~;raphy of 
Charlotte 11arbor, Florida, fit•. e:). 

Coi·<loYtL hn~·, "\Y ttshinp:ton Territory: 
JBi">t': 427. 
}tl(i,Z: 30:.!. 

Corpu' Cl1risti bay, Texa" 
JHHO: Triang-ulation. Dl: cha..racter of shore~, :~f"l(). 

'' Corpu~ Christi Rauehero :'' 
113lil : G5. 

Cortez Ilauk, California: 
1M55: 3tl4; gt•ology uJ~ :HJi t ro<•k on. ~' Ht", HiO-JGI. 
lt-1::10: I-lydr(•irraphy, P:~; .Ski•tcb Ko. Jlj. 

Cortez s1wa1, (off San J)iegti, (;uliforuia·.) 
]f<;Jt): 312. 
]t)():t: ;!t)~). 

Cfln.Yin, ( c•oaM :snrv0.y F;fcamer:) 

]t':J(j: llydrography, tied.ion IT, 4.t: Sec tiou VI. G~>. 
JHGB: Secti-011 I, 49; Section VI, ~7·. 
lt<GO: Section I, 40 : Section Yl, 7ll ; Gu ff Strcani, 72: 

811et.inn Ylll, 84. 
18ti:{: St>dion I, 2:1, :!5: Section II, :1,; ; E:'tctiou Ill, 40. 

Corwin Rock, Bo~tuu h.n.rlinr: 
lRfiO: Pl)sitio11, 4!1, 127. 

Corwin Rock, ( approadies to l'ortlaml lm1l1or, :'.lttiuc:) 
ltl6:J: 25. 

Cost, of coast survey, work cul11mc0d: 
1854 : 5, 2:1. 

Cotamy bay, 11la8'aclrnsl'tt": 
1856: Hy<lrography, 37; changesiu, Ill. 

Cote Blanc.he hay, Loui•iann: 
ll"l5(): Triangulation aucl topograp}iy, 74. 
1857: Triangulation, 99; hlpog-ruphy, ]110, llH. 
l85t'.I: Ditto, 104; drnngcs obsern'<l, JO:">. 
li:Oi>!l: Ditto. SH; top,,grapl1y, !JI; liydrogmph,,·, 92. 
1860: Ditto, 1'6; topography imd magnetk ckmeut,;, "''°'· 

Cu-i.iclal lint·~: 
}~.'.")-!: .Ada..uti.(· l'oa;;.1. Prof. ILu.:b1· on. '"1-l'7-""'J;-1~. 

I:-:;--,;--,: J>adfit· < 11a-.;:, :i:~...:-:H'l: ;-:.kl'lcli ~(). ·l~I. 

1...:,-,{i: Gnll" of -:\1vxiL·11.-l:Prnarl~..;, 1:-1. 77: di...-1·11-;..;ion. 

:!~>:!-:!(j(!; ~kctdi~:-- ~o:--. ;j;, a111l :~1i. 

1..;:~,7: 17--1-1-; .... 

I-:-:;->"': Ot au eut'lo...:.l'il ~Pa, c1Priv~·1l frmu tlit· t·•111ilihriun1 

tlH·or:· 1 -..!ln-~l>t 

]~\)'..?: Culf ,,f '.'il0xi•·<>, 1'2C, 1'27. 

Cunrtenn:- 1 E. 11.: 
j.~lj:2: ~t'lTlc(1 :-: iu ~1·din11 IY. -lf\: ~4t'rvicp-.: in e.·nm1111t­

illi-! I >iYi:-dr111, 1 :~J. 
] ..... fi:): ~t·rYive:--- ii: :'t:ctitrn I.~(;: iu h·('.tion Ill. :;7: in 

Coll1pnri11g· ])iYi.~iu11~ ;)~~. 

C1nYan t'rt.'d\:. ~1rntli ( ':u1\lin:t: 
J:·.::n::: Rt.1111JeiJ, :-.1. 

Co\Yi<.:ltill Hl'aLl: 
1 ~!i'2 : :~~1·2. 

Cra1J J.1·L1g-P: 
1 ~;lti: ~on-c-xi='b..'lH.'f' ddt•rmi11u1. ·»l, 11 ~1. 

Craig-, \\~nL. J~ienh·1utnt l~. S. X. 
I "lil : :! I, .11; .. .:q_ 

Cram, Cnptaln T .. T., l-. ~. A.: 
]::-";)-1: :\'otict' uf hi·~ L·x1i(:riment~ on nw:l..::1nv11wnt nf 

hcip-lit .... , 111: :-;yunp~i:-;, :1~ 1 , 4:! ~ Cran1'.o.;, alJstratt, 

""H.-:-1-.,.. .10:~. 
l ~:-);\: He1it'n!!..l, ·L 

1.-;;,..: 41. 

18;1~1: TriangH1ntivu of Pamliro :-;-uu11d_. l\ urth Ca ro1iua, 

l~Hll: l)itto, 0~. 

fo(j] : 21, 4:!, ''4. 

Craven. Li<·ut. Comg. T. A .. r. 8. :K.: 
.l::-'f)-1: Light-hnu~c pxm11iuatiun. ~edinn I. 4:2; TPporb. 

.i-:2!!:~, "*~:!-1: \Yi1nl1l·· ..... lioals l1ytlrog-raph." .. -.:~: 
rqu1rt nu. *::lO. "'":!J: 11.,- .... 1ru.c-rnph,:~. Fl111·ida 
TP\'f, Coffin'~ Patd1t•.i..;, T'nrtlP lrnrl\l,r,:uul H~·i'i· 
ptt>':-'<lg'f', ~;~,,tit): Ulack 'Yarriur de:-:;patd1e...:, 

fi;, ~ n•pnrt. Turtl+· harlx1r, ..,.·2:;: clia111H·l aero~." 

Jt'(•f} *'.!-1; CaJH' CanaYcral awl ~t. Sirnou·~. 

~~ult ~tn·mn f:t'CtilHlb, HU; N antut·kpt Sl't'tinn. 
()]. 

1860: 

Hydro~rapl1;r of ~('W) ork hnr\1nr, .1:~ .. 1:}--Hi: 

<'lllTent oh~i·rvarinll~, 4;J: ~hoal in ::'\'t>w York 
1ut~·l,or, 1;-,:;-J;->4; FloTida. r1·cf. 77-7'.'; (iulr 
8trC"a.n1 f-;PC'tin11, .F'lQTid<l, ;-)~}: •lPptl1 F'lo;·i(l~t 

cha111u•l, t~: Fl1wida charrn1·l, aid:-: tn 11aYifra~ 

timi. 40;~; l>l1hoy lmr, {i{;-n;; ~r. Si11wn':-; 

:.;oltud and Tnrtl1· riYl'r, G7: 'Y<Jod i:""land an ... 1 
J.(t·n1whuuk lip:l1t-hon~<' px:amina.tiou, 41 l. 

H.Yllro~rapl1~'. 'N1•v\ Y1irk bay aud 1mrhHr. ·f 1. 
H-l: Florida, n•ef.:. 1 j):", 1 ~)7: n:conmwndati•>ll.'-' f1 ·r 
hnoy.-.;, (.;pnrf!'ia. GO, :~;>o: for FJnrida l'oa..;.t, 

:~rd: r~·liP,·l·~ ~hip Jau1p.s Gutltrit': J.~. 

Ilvllro~ntphY. 1~mit ri-ver, .":'•l; r1 ... 1ri<la n·t'f. ~,: 
.l1arh::H c.'n~r·ring depth:-:, J7"'L1 :o-:.t: Loo<• Key 
heacou, 44;,; reli(;,·t,J. trihnh' to f".l'ITi l'('-"' of~ 

:i(il ~-;-. 
UattPrV :--lion.I. Kew York liarhnr, .1!J, i:i~: l1y·dro­

gnq;hy of Flori1ln rc•Pf, /;--.; (lulf :::.;trt:'hIH;~o ~ 
App('Ill1ix. ~ o. :~i!, :~ti~. 

])t"'n•lopllH'Ut of ~liou.J lWHr \Y a.rrillg'tOll, rloridfl, 

":l. I :II. 
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Cr.avcn's specin1en box: 
lt!f>4: For bottoms, 1:1; description, 'Hll, 'Hl2; Sketch 

No. f>6. 
Crnwfonl, (coast smwy schooner:) 

Bf>G: Ilydrogrnp!ty, Section V, f>8. 
1 Bf>K : Section Y, 7 ~. 
11:160: Section 1, :m; Section V, 60. 6:1. 
] t-<131 : Section Y, 4t:. 

Crawl k<·y: 
1e;,7: a,:2. 

Creighton, J. B.,.Ca.ptaiu, U. R. N. 
1 ~fr.! : 4'.I. 

Crescent hay : 
11'fr.l ; :kl:l. 

Crcsecut ('ity : 

]~.);): J80; harbor 1ight,417-4le. 
Cresceut City lmy, Califurnia: 

1 '3:-J\"I: :~70) :~71. 

J~G2: :1-1:!. 
Crescent City harbur, Clllifornit1: 

lt1f>I!: Triangulation, topography and hyclrograpby, 99, 
JOU, JU]. 

Crjterio11: 

lili>4: Gould <nt Peirce's, fi>r n·jccting doubtful ohser­
vatious, * l~I-*13e. 

Crooked river, I0 lorida: 
11-'(;(1: Topography, 80, 81. 

Crystal riVPr, Florida: 
Jt1;,(j: llydrug-rapliy, 7 I ; aclviee for cnteri11g, 2!l(I: char­

a,ckr of harbor, 26i1. 
]t);)t-(: Con.Ht triangulation exten<leJ southward, HO; to­

pograpLy, 93, 94. 
Ji'(lfl: :ir.4. 

Cudjoe k<•y, :Florida: 
11'56: Topography, 2ti8. 

Culminations: 
1;-;;,7: 310. 

Cuml1trlaud Houncl, Fl01ida : 
lt35ii: Heconnaissarn:c, 79~SO. 
1 tif,(i: Trinngulation, fol : hydrogrnphy, C5 ; Sketch 

Ko.23. 
18:>7 : Topography, 81 ; hyclrogrnphy, 85, BG; ishmd 

topogntphy, :177, 37~. 

Curratoman river : 
J t()7 : Tiiu.ngulation, 53: topography, GG, GU. 

Cnrrent,-;: 
18i>4: Scbott's diRcussions, Kantucket shouls, ll!us­

kq~ct, northeast si<le l.\lartha's Yineyar<l, and 
Lollg Islaud sound, currents, tidal,~ JGb--* J7H; 
current bott!es,GulfStrcam, 61, n, "189, "mo. 

1855; Bottles, :"159; lictween Nautuckut am] Cape l\1ay, 
nlonp; Long islancl, 6. 46--47 : New York har­
bor, ·15. 

J 856: Sandy Hook, 6, 264-265; Newark uay and acl­
jacent Kills, 44, 26r,: Kew Y0rk and Brooklyn 
<luckst 20fi; Santa Ilarlinra dmunel,California, 
ti3-84; current messengers pickP<l up, 2i9-280. 

1~;;7: (Tiilal,) 27-29; ohservMions, s,,etion I, 47, 4t-!; 
Hell Gate, Nantucket, and Martha's Vineyurd, 
(Mitchell's report,) 3"1--3(;4. 

18'18: New York bay, 36-:kl, Hli-203; ouservations at 
Hell Gate and Throg'R Neck, fiH, 204-21l7; 
ocean dynamic~. 21:1--216; force of drift, 408. 

1859: Now York harbor, 50; development in New York 
Ji arbor, :n 1-::n;.; canls found on Florida reef, 
:l2•l, :izl. 

1860: Boston harbor, 41-42; Cnpe Cod and Buzzard 
bays, 4'2-4:l: Gulf Stream, 73; l\IolJile bay, 90. 

1861 : Observed in Boston harbor, Hi, 33; in Cape Cod 
hay, 17, :J3. 

18G3: In Yineyaril sound, Massachusetts, 2G; in New 
York harbor, :50. 

Currituck sonnd, Korth Carolina: 
1er,~: Trim1gnlat-ion, fi4; topography, (ifi. 
lf30-1V: Topography, 59. 

Curtis, Presi<lent: 
l~f>B: 27. 

Cushai ri,-er, ;-\orth Carolina: 
11'6 I : Topography of lowci· part. 43. 

Cutler, C. S. : 
lt151': f)4. 

Cutt's,Assistant Richan! D.: 
1354 : Ellipse observations, 77; nwasuren1ent, Pulg-as 

baHe, 7t; triaugulutiuu western coast 1 veri­
fication by San .Jus~ ba~e, 7~1; eclip8~ obsf'r .. 
Ynt.ions, *120. 

18f>0: Staten hland survey, 4:l; tiiangulation antl to­
pography, west coast, 92-!!3. 

J8<l6: 80. 
1861: 74. 

Cuyler, Lieut. Col!lg. Ii. 1\1., l:. S. N.: 
18'>6: Hydrography, San l'ablo bay, and currents 

8auta BarlJarn channel, s::, 84, IOU. 

180i: N ortl1we.;t l1ouu<lary ~mnmiRsion, 110; hydro~ 

grn1>hy, Section XI, ll6. 
!~;,,,: IlydrogTapby outside of Golden Gate and off 

8un FJancisco wharves, J 1 :~, 114 ; of St 1mi 
ah-rnooh bay, ·waHhiugtuu Territoffy, I 17; 
givto positions of Whiting's Rock au cl Contra 
Cos.ta reef, 1:,s; recomn1cn<ls buoys for San 
:Francisco bay, 41, 463; notice of servic<·s, 27. 

Cuyler's harbor, California: 
ltl5fi: Ti<lttl station, 8f>. 
11'5<:': (8an Miguel islanil, California,) :.nu. 
1~62: 29l. 

Cylinder pnnting: 
rn;,7: rnu, 211. 

Cypress islancl: 
lHW: :Jll7. 

Cypress Poiut: 
lff>f> : Geology, :i92-3B:3. 

D. 

Dahli;ren, Admiral J. A., U.S. N.: 
Jtl()!J: 57. 
1860: 52. 
JtlG:l: 213. 

Dako Point: 
J8G2: 411. 

Dale, Capt. W. L.: 
18['6: ] 1!1. 

Damariscotta river, Maine: 
18fi8: Triangulatiou, 4(). 
1860: Ditto, 36; hydrogrnphy, 39. 

Damiscove islancl, Maine: 

1860: Hydrography of vicinity, 38, 3tl. 
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Dana, (Rnrvr:d11g sehoo11C'T:) 
IBr)e: At~t"tion "\'I, r.:r). 86. 
18GO: Section 'VJ, Vii. 

ltitil : Section VI, ri:L 
lt!G:1: Section VJ, 2G. 

Dandridge, P. P.: 

lt'OJ: Services in Section Y, 47: in Sedion VI, 50. 
Danger:;;; to navigation: 

I t!G[J: List of, HJ:1-2lJll. 
k5G: 1Yebster Ruck, Casco bay, ll:J-114; bnoyrccom­

n1cn<led, 349; rocks Lctweeu Sdtuate and 
:C.linot"s light,:;:>, :l(i, 114; off \Ycbster·s flag­
staff, near Sa<1nish Head, uear :r.Iauomet l'oint. 
off Indian Hill, 11·1; shottl near l\1d3lair',, 
Great and Little Rouw], a11U rh1gP nurtli i1f 

DaYi;;'R Ua11k 1 :JG, l lf) 1 ~UD; EJ\YtU'lh's slioal, 

and sauU Tiligm; near Great Poiut, Jlf>, IJG. 
JS(j] : 90-97. 

Dankworth, J.: 
lt>;,l:l : 0<0cupation in EngnLYing Division, 1G4. 

DankwortL, :F. : 
ltlflll: Notice of death, :1:?. 

Darcy islaud, \Vus\Jiugto11 Territory: 
11'51': ·1:!7. 
lt<ti2: :l!l2. 

Dauphine isltrnd: 
· 1 ~:,4 : nase 111011umC"11t lost, points recoven_~d, 7' J. 

lb~G: Chtu1nel rwar, 1HO ~ bast uH.msuren1cut, bU~ 
lt\[)7 : (liase,) pcmiau<·nce of, ll7. 

Davidson, A_ssis.tant G1:orgc: 
lbj4: Astrono1nieal aud inaguctie ub8erT"ations, west­

ern coa~t, 77; triangulation ~traib of Rosario. 
SU; repo1·t for 100:.1, till, 81 : topogmphy west­

cru coast, ti] ; statement of Hum!Juklt bay 
con1n1erce, -)f-:~5; eclipse- uhservatlons, * 127: 

rnvort of wreck, Tomales ba.y, •21:1. 
18G5: Tiiangulation, PhilallelpLitt, 4G; Allrnira.lty in­

h·t, H;); J.escrjptiYe memoir, west eoastr l(J. H4, 
170-ltli>; lights, &c., we,( rnnbt, .J(lll--!lll. 

185G: Tritmgnlation anJ azimuth, Admiralty inlet, 
\Yashington Territory, 8i>-tiG, 1011: l'ort 
Townshend uase, tlli; occultations. wesrnm 
coast, 12-l<l i l)oiut llw.lson, ~O:J-::J()~ ~ niag;· 
netic oLR{'rvationsi 87. 

1857: Bank, Colva.s Pe:i~::mge, lf.>H; oc:l'ultathrns. Plt-i­
ades observcU, 10~; solar 'l.:~c1ipt5t._', 106; nuig­
netic observa.tionR, Ra,n Fn1ncii:.;cn 1 lllb; astro­
nomical ob~crn1tious and triuugula.tiuu, A<l­
rniralty inlet, &<·., topography, ll4-1 JG. 

I i"l58: Charge of triangulatiou uurth of Sun Franciseo, 
Cal., 111; dhectory for l'>Lcitic coast uf tLe 
United States, 27, 2~, ~1~7-4ClU~ 

18()9: Triangulation north of Sau Francisco. Cal., 97, 
lJ.3. 

1860: Astronomical obs~rvutio11s and triaugnlatiou 
north of Sau Francisco bay, ()aliforni:L, lH-rn;; 
niagnetic observation:.;~ 97. 

1861 : Hydrograpl1y in Dela warn bay and river, :17: tri­
angulation north of Stttl Francisco, Cal. 1 67. 

1862: Hydrogra11hy in Delaware river, :J2: ditto, Flor­
ida reef, 53; directory for western cottst of tli<e 
United States. 11', Wo. 

ltl-G:~: Del'eucr-~ of Phii;111eif'l1Ia. :n. :i·2; ~nrn·y of 
Ll·:t~nl~ iMla11d, Dda.\\Hru riYf'L :~;-1: k11q .. ~·itudl' 

lwtw1·m1 A1la.11tie :u1d Paeifi(• stations, G7. 
DaYj<l~o11. Lil~Ut. lhrnter, l~. :--:... N.: 

le::)(i: IIydrugrnI_Jhy1 KurtL E.Uistu rh·er, Suntl1 Caro­
liua, :1,~~ 

Davidson's Bank: 
l~G2: :.m~,_ 

Davis, Commamkr C. IL, C. S. X.: 
lt'f>4: Tliree Hod:;;s, BoRtou harbor~ a.uJ lel1g-{' near 

.:\I:innt'f'~ JG, :;)S, ::Hl1 * 1 ~' *I i.J'. 

l~:T).'.:'1: Boston hiubor rocks. 10~-Ir}a. 
1 ~151 : 2c1;. 

lc1m: 208. 

Davis, J. I'.: 
l~G~i: Detl-ncc:') of Philaddpllia, :i~. 

Din-is, 'y, IL : 
l ~i)~: E11µra'\·Pr, t:J~. 

1~0~): ScrYiL~C~ iu Enf!'ra,Yill;I: })iyisiu11, ()U. 

Da,,-fuskir- is.land. South Caruliuu: 
l~liU: Topograpl1y, ..lH. 

Dawlw riY{'r, 8unt11 Caruliua: 
]~;:Ai: Tupograpli)·, f)7. 

1 ~;-,7 : l)itto~ 7:2. 

Dcau, As~is.taut Gc'o. \Y. : 
I ~f>4 ~ Astro11on1il'a] aw..1 u1ag11etie ob~f'rYati-on:-:. Hafrµ-ed 

n10u11tain, 2H, :Ju; llitto. au\l tdPf!"raphie, SEe­

tiou lY, H .. akigh and 'Yih..ni11g-to11! 0(J. fd; 
rueridiuu liues at ltal<.;ig-h auJ \Yibn:ugtou, :>U, 
Gl ~ l"l'jlOit~ .,,_ 14U. 

10;-J[>: Observation~, l\I<n1ut llarris 1 :~;,: ie~t'g-raphic 

longitudt~1'. )lac on mid Cohnul1ia. (il, ~~li: 

Cape baL1e bust'~ il: zeuitL tdL·:"n1pe te:-1t, 

'Yl1nleu1auu·s 11ew z.t'nitl..t te1esr0Jh-·~ ;}{j, 2ili-
27~. 

JEC>H: Pri1nary triau~nlalluu, a:-;troutilllil·al arn..1 llHlJ!'-

111-'tic .. elcllwUt:-': S:.1und<·r:-o'~ aua )louut lh'.0.:l'l"t 
s!ntin11~, Section}, ~!I~ !)'2: h•l1·gni11h c111111·niµ-ni 
'Yiln1i11gton auJ Columbia, ~. C., ~11! 1 Ut1 ~ 

l\laeou aud ::\l~nitgomt.•ry, rl--1, ~l;\ Hi I : dC'serip­

timt nfCoa~t ~111'\'{'Y tell1graph n1Ptliot1, 11, 1G7-

1e l ; "iud~ of Cat l~lan..l harhor, 1:-1. ~71)-:lir-l. 
1857: AstrOll(..1111ii-a1 observatio1rn, nau~ur nw] Calai:-;, 

~~H--t 1 ; Eppit1g P!:tlu:-1 ha:-:e, 42 ~ rl'lPgl·:iphil' 
longitude opt"rations, l\lo1ng-otu<·T_Y a.tH..l i\InLJik, 
9;J 1 ~JI~: nmgnetic olJ::-;crvation:-o., Lower Pl·~tf...'h 

Tret~. ~)1;, 

183::': Primary t.riaugulutiou ur :-:.t..·t·ti~1n I, -1·1: rnag-

11mic oh1:;rrYatin11:-: :a llu1111ih:tck 1JhHUJtai11, 

l\laiut~, 4G; tdcg-raJihic long·ituJt.>. All..ttrn:-- atK1 
JS"p,,- York city, G:i, f)-1; )lobih.' nu<l l\(:W Or­

leaus, Hr1 UD. 
1 bf'i·9: AHtronoruil'.ul ohsctTatiu1rn at llowurJ a.ud '\'<..'::;t­

ern Hiclgt", ).1ainl-, :i4-ati: astl'(\t1omil'al nLser­
vations, azimuth ut Smithvm,,, X. C., til. 

1 BGl!: Triangu1atiuu, coast of J\ ""' England, 3'!-3.f : 
detennina.tiou of longitu<ll~ u11d azimuth at 
A1Jalu<..·hicola, J-~Ja., 7U-70. 

l~tl-1: Primn .. ry triu.uµ-ulatioIJ a1Hl rnag111 .. •t.ic ob~c-ryations 

at )Jonut 1'.Iou.a<lnoc, !\l~W llri,rnpsl1i1e, 2~ ~ 
at Bald Hill aud llox Hill, Cmmccticnt, a::;; 
long;trnJt:•y latit.rn..le, aziiuut!1, and n1ugnetil' ()h­

serv1iLi0Uti al re11sacola, },la .. , U!l-~17. 
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J~H:?: Olh~(1rYutions nt ~Ionnt Totu arn.l ~andford, 

Co11n., ~H, :10. 

lt;:(jJ: li(·uLlctit observations in Section II, ~; n1ng­
ndic observation:-;, ~ll-1; report un experiment;; 

for iu<luction tlm!?, ~tX>. 

Decatur i8lu11d: 

ISG2: :196. 
Deception island : 

lt'ti2: :m;,, 
Ht•cf'ption P.aRs, (Rosario strait, \Ya~liington Territory:) 

]~;)"': 4:)]. 

1~tl!!: :m~). 

])(·clinatiou: 
l"'.-,4: Table of magnetic, '142-"140. 
J~:-,;-_;: )lagrwtil~, 2~}J-:WU. (8eP }Iag-netk.) 
]~;)(j: ~lag-nctic. Remarks, ]:{; ~la.eon arnl ~[ont::.!;cnn­

ery. f)--1; decliuatLon u.t 170 stations, 214-~tG, 

227 ; Sketr h Xu. ti!. 
Jr';,~): (Ynriation,) of the compaBR, 172-175. 
l~liil: (Of tlw mugnetie needle,) 2:J-'!7. 

ll'!li3: (I >ip ttud inteuoity observations.) Uy Assistants 
Schott ancl Dean, 2ll1. 

})pep-s~a. s0uwliug"": 
],,i;;:;: Off Nautueht, 10-11; Gulf of :Mexieo, 84: 

8krtd1 );u. 38. 
1EG7: ( SounLlh1g- apparatus,) Sands's. 34, 39~; Bc~rry­

nrn,n's. 34; so1uHliu6s, 47; Gulf of Me1...ico, 

!U!, 102. 
J8:>S: Bi:.~twct~ll Tortug·as an<l :\lissis~ippidf'lta 1 8~~ JO(); 

luws of Ue~t·eut of ,·n·ig-ht and lim·, ~2~-240; 

a.nal::~::::.i~ of Hpcdmmu; of lrnttorn, 241"'-~30. 

JHGO: Coast of Maine, 411; roa't of North Carolina, 

r.-1 ; l"LIU.:it of ~uutli Carolina and Georg·iu, t)U; 

Gulf of :Mexico, i13-8i. 

De-er lag-oon : 
ll'!li2: 40;,i. 

llt·fcnces: 
1SH2 '. BPrtring of Coast StHYf'Y 011, 1. 

l>e. Haven, Lieut. Comg. E .• J., lT. R. X.: 
1,.;~,4: Hydrogmphy, Section JX, Hio Gmmfo, 74, 7;,, 
]fo';j[i: l>P1~p-smt sounding-~, !:I: Gulf of )lexico, b9; 

hydrography, TcxaH coast, 91 ; :i\latag-orda hay 
li~·htti, 4111;; Lavacea lmy light, 414-41:>; 
stran<liug of the Arngo, 41lll-401. 

J~~>fi: llydrography, eon.st of Tcxfis, 7U, no. 
18:,7: Ditt<>, Matagorda bay and bar, Jll;"i, llJG. 

DPlaware breakwater: 
lt!ti:1: 811Bciul sur-vf'y, 1a; hydrogrnphy, ~~:>. 

Dela\Yan· river: 
181).1: 1-"pccittl liydrogrupby, 37. 
I ~t):.!: Topog-raphy, 32. 

lJelta, l\lissi~sippi river: 

l857: Heronuais:mncc an<l triangulation, B7, ~JM; baFie, 

~)3. 

] 859: Triaug-ulation, B~; topography, tiO. 
lBliO: Topography, 87; hydrograp!ty, 1;9. 

Deuis Hock, (lfosario strait, 'Yashington Territory:) 

18'>1'!: 4:l<!. 
18(;2: :l96. 

llt·nui<, \Y. H., Sub-Assistant: 
tr-:rJH: To1wgraphy, ~t'ction JII 1 42, 4i ~ Sectiou ·v,fi7. 
1,.::,,.:: To1•ography of Cape Cod bny, M11ssaebusetts, 

,l~ : of Ossaba\•,r sound 1 Georgia., 7t>. 

18i'iD: Topography of \\'iscasset hay, l\foine, :m; of 
l'oast of TL'xas, Ht. 

lt<-60: 8ervict->!" iu St.>rtion I, :1r1: Section YI, G;:->. 

Jtllil : Topography h<•guu at Eastport harbor, Maiue, 

~f), :JG; trinngulatio1111car\Vushington, D. C., 
41 ; assigne,d to Soction V, 4~. 

18li2: Topography of Eastpurt harbor, Maine, 2:J; ditto 
of shores of Port Hoyal sound, 8outh Caro­
lim1, r»u. 

lt:(i~~: Topog-rnplt:r of Pas,-,aurnquodJy hay, :Maine, 21 ; 
topography of Hilton Hearl, S. C., ancl \Vas­
saw sound, Georgia, 45, 46. 

Depths: 

18Gli: At port eutrauccs and anchorages, (talik,) 11, 
l:l:J-137. 

18.~>7: Of harbor:-;, &.c., 2 L: list, 176-184. 
l tl::li): (Tablt~ of,) at harbor entrances, 1Gt3-171. 
180.~: At port l'lltrances, (tt1hle,) J 4, 86--ll~. 

De Rus,;y, Colonel KC .. C. S. Engineers: 
18GG: 14, 84, :l47-;l4~. 

Destruction islaml, \Va:<hingtou Territory: 
rn;,.~ : 4 JU. 
1862: 3/G. 

Detacl.uuents : 

185G: Army oflkers from Coast HUIVQ' serviees, 1!l: 
navy officer•, HJ-~O. 

Developments and c1is<'overies by Coast Survey : 
Id5·1: Kature ol~ (); lhit, 7; value uf, 8, 9; list to. !il~d, 

'14-'17. 
185G: 3, ;, ; list of, I 4d-l5'!. 
1850: Listof,;">-G. llJ!)-JJ:l; \Vebster'sRock, Jt:{-114: 

rocb off coast of Massaclmsetts, 114 : shoals 

ne:u Nantucket, l lG-l lli; ~luskeget channel 
changes, llli-l 17; d1angcs Kurth Edisto en­
tn'tnc€, l l ~ i 8u.n ltrancisc-0 bar, 1 HJ ; com­
mission Uock, 83. 

18iJ7: 20, 21, 142-147. 
J/'!;">t'l: (Hy<lrographir,) their hearing 011 commeree and 

navigation, 24, ;t~; Rpecial localities last ex­
amined, 2ti, 27 ; general lbl, 142-14tl. 

IBW: 20-21; Appendix No. B, 12:!-12!1. 
1B6U: Hemarks, lG; general list, l:W-126; ledge near 

Pmnal1uid, Mt~., ~W, 12ti, 1~7; Corwin Rock, 
40, 127; AsinRipauc!Phelps's Bauk, 41, 12tl; 
channel of Coosaw river, 8outh Carolir.a., G7, 

58; Osfiahaw anfl Snpf1lo harN, fl;\() I, 408, 409; 

shoal off Iudiau Hiver inlc·t, Florida, 70. 
Itl!ll: Hy<lrogrnpbic, 1:», 16, :i2, :J:l, 3G, :;;, llll-07. 

lt162: In spPcial localities, 13; general list of, 7!.J-8;>. 

klli:J : 12, I :J, 7 4-80. 
De \Voes, II. l\I.: 

J 06·!: Servicee in Section II, :~IO. 

1 BG:l : Services ill l;ection I, 24 ; iu Section YI, 4!l. 

Dcz0yk, A. J. : 
181)(1: 103. 

Diagram:;: 
185i3: List accompanying report, 12. 

Diamom1 reef, New York harbor: 
li3GO: 47. 

Dickerson'$ hay, Florida: 
18f°i'.l: Triangulation, 82. 

Di<'go Plaius, Florida: 

I S:>t!: Triangulation of vicinity, 8:! ; topography, 84, 
~24. 
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Dietz, F. H.: 
1 dG:2; 8ervkr·~ iu ~t ·cti~nl II, :U. 

J~fi.:{: 8urvic·ps in St:cti(Jll I, 2..1; in RPction \-:--, 4(), 47. 

liillaway, C. P.: 
] ~G~: St'rvkes in Sf'ction I, 2:-:'; ditto in Sectiou YI, 40. 
lt'm: Ditto in Section I, 2G. 

Dip, (rna~netic incliuatiou:) 
lt'fiG: Section III, 4f>: ~facon and ~fontgonwr;·, 54; 

dip at J7!) statiom. 21 .t-22f>, 227, Sketch No. 
62; S'l.oeular variation, .Atlantic roast, 2:l~-

24G, (Sketch No. G:l;) on western coa,t, 24G-
249. 

l>irC'ction8 fOT fiehl anc1 office work : 
lt'0t': llow autlrnrize LI, 0. 

J)j r(·(~tory for wPstP.rn 1·0:-tsl of th<' linit<1 d Stat1)~ : 

l~Gt-': Geueral µlu11: 27, ~~; <lctaib, ::!V7-4GY. 
]8()2: Hemark:-;, ]8, 19, ifir-!. 

Appendix No. ~LI, 2t\-<-.no. 
])i:.;hurBen1ents: 

!1:):;4: [l2. 
Disbursing agent: 

J8fi7: 120. 
Dit.;cuverics anJ <lc-vdopn1Pnls: 

le~)4: Plac<• of, in snrvey, ;-) ; \.vhat C'onstitutrs onP, 

fi; list, 7; vahH· of, 8, H = li~t. of Coast Sun-'t:'T 
to 18f>4, 'l·l-"li. 

l ~GG ~ ~~' f): list of. l 4~-1 S'.!~ 
Jl:'.GG: List, f,, (i; general list, ]Og-J J :! ; rocks on coast 

of J'.IaRsadm,etts. 114: R1111d ridge~ near Gr~at 
Poi11t, J 15, 116: Southeast clumuel, l'ort 
Iloya] eutrnnce, J J ,3, 

1857: 142-147: maritime on western coast, (Kohl,) 
414-4:!:\. 

] ~-->~: Ca~(:S lu~t tl'ported, 2(;., 27 ; gtncr.al list., 142-
148. 

Jt':-ill: 12:1-129. 

lriflll: J::W-l2G. 

H'lil: In pmseC'ut.iiw hydrography. (p:ern•rnl list,) 
90-!J7. 

1 ~()2: In R}Wcial )ocalltie~, ]~;; gf'neral lif"t, 'ifl-~.). 

lt'ifi;J: 12, 1:;, 7 4-80. 

l)iseovery islanr...1 1 ·western coast of British AnH1rica: 
lbG8: 420. 
18fi2: :l!JI. 

Distances: 
1855: Bet.ween stations, lHl, 148. 

Distribution: 
1854 : Of charts, report, &c-. 9 I, *5H-*GI ; of coast 

surv(•y parties, list, * 1-';lf7. 
1855: Of coast survey parties, 105-112; of charts, 

&c., 2(l, lo:l, 24<'1-2::-io. 
185(): Ditto, 92-100; reports, maps, &,e., 90, Hll-IG:~. 
1857: Ditt.o, 18fi6--'57, 121-12!); of 1nn11s an<l reporh;, 

lW; distribution and sak of maps, 217-222. 
1858: Of anrnml rnport, (copies.):;, 117-lt'I; of maps 

arnl charts, 119, 177-181. 
18G9: Of maps anll annual reports, 23. 
1860: Of coast survey charts 1md annual reports, 22, 

209-2l:t 
1861: Of maps, charts, antl annual reports, l8, 74, 

Hifl-174. 
18ti2 : Of maps, charts, reports, &c., from the Coast 

Survey Office, 15, 65, 6G, 153, 154. 
1863: Of annual reports and maps, 8; of parties, <il-67. 

District of ( 'l1:umhia: 
l~G:~: I 1la.1H_,-tn blc f'UITPy adjn'iJJing tl10 southc·rn bou11.J­

ary ~ :~~. 

Di,turhancc,s: 
J tlli:): In vertical n1a~11e>til' force, l~)G-1 ~:L 

Divh~ion.-;, Con~t 8urvpy Oftic\":. 
1':"~1fi: Detaib of oeeupation. 87-~n, 1:T7-Hi:L 
lt'GO: Ofcoa~t, :;-~: nfCtia:-;tSnrvt•yOfill•ef ltll-lot~ 

uf «Otu;t survPy. i·cport, :.?-::L 
lBGl : Of eon:-lt iuto St,t:tiu11~. 77-t:;~; of offic('. 7:2:-'7 "1 ; 

of aunnal n"port. :L-:L 
Dix1nollt: 

JE3i"i: ~Icunt Harris obscJTations, 85-3i, 
I>ohoy, (i-1•orgia.: 

],-,;,;;: (Bar, "01rnd, am1 inkt,) (;G-Ci: Skrteh Xo. :,!;,, 
]~;-,(;: (Inlet~) triangulatiuu, f"1fi-;•t. 
]~;)~): (~onu<l.) nim1g·11latio11, (j;-,. 

IJoeks. (:\1•w 1· ork and l~rouklyn:) 
1~.i)Li: Curre11t ubservatit111s, 2CG. 

l)og Isla11rl cl1annel, (Rt. Gt>orgP·s ~uu11<l, (; L~orgi:l:) 

Jt'Gt': See Dncr duumd. 

Dolphin Point: 
18G2: .Ill. 

Dorn .. ·ga11, P. IL: 
lt:OGJ: Ti<lal obsn-·nitions at St. Mark';. liO; a.t Cal­

t"fi:-:it\u. La .. (}J: in11Hi-;0111ueut at _);p\y Or­
l"ans, mi. 

18G2: SC'rYicet' in Section~ II awl III.;);_; : t'-C-lTi<.:t•.-.; iu 
Tidal Di,·isiou. 61, J:H. 

l~t)~: Scrdces in Ti<lal l)ivi.':liou, 0D. 

Donn, J. \\-.: 
lt'60: Services in Sr.ction III. ii2: in Tidal DiYisi•rn. 

lll2. 
ltlGl: St-"1Tieer; in ~ection III. ,1 l : tida] nb . ..::t•n·ntio11~ 

at \\~asLi11gtt_~11 lun-y :_qtrJ, 4~; iu Titlal l)i­
vbil>ll. 7~, l..f4. 

I~()~: ScrYices. in ~Pet ion II, :~J, :3~; ~erYiel"" lw­
t\Y~·eu Yurldl•\Yll uw.1 Hidinh··ntl. Ya .. :J:-:, :i~J. 

l:~(j~}: Topog-rtiJdiy of tlll' ~nbnrhs of Hnltin10rp1 )ld .. 
:17: pla1w-tahk RllrYe3· of the l>i;tri~t ()f Cu­
luu1bia, :S6. 

Don-, Sub-Assi<tnnt F. ,Y,: 
l t'liti : Topogmpby, 8taten islttm1 11-4:!. 
lt3f>7: 'Topography, :i\~Pw York, ,S(1: J.,lorida k0n~ .. ':"1.t. 

~j, :~~:2 ; rL•port, a~:i-:~bj. • 
18;,e: Ditto uf :'-:<·wark bay aud .Arthur Kill, [i(i: of 

F'loTida keys 1 r!:._\ '.!:!(i, "2'27 : of Sau Carlo~ 
I.my and apprnael:Ps to Charlotte harbor, l'Ja., 

li'i,[l: Ditto of Kew York harhM, 47; of Charlntll' 
hnrLor~ }.,]a., 77. 

lt'GO: Topography of Loug iolund, 4ll: of St. Angu,. 
tine, Fla., G7, :3;-,;;. 

18Gl : llitto n"nr 'Yasl1iugto11, D. C., aml in A<"eo· 
ruac eounty, Ya., :~~l-41; uf' <·oa:-.t of FloriJa, 
north of :St. ... 4...ng·ttstinP, :l:;, ~f}J -tG:.!. 

186~: Topographical rec.:ouw1i8:·HlllCP JH'tLr Jlortlau<l, 
~le., 2r'1; c.litto hntween Yorktown and Hieh~ 
lllOtHl, Y.tt.' ;{, ... , :HJ. 

18G:_:: Topography of Ca1n<l<\n harbor. llaiue, 22; ser­
,-ice with the tax connuissio1H~rs, Florida, 4-1). 

Double Bluff: 
lt'iti:!: 407. 
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Don· keT: 
1 ~.-}7 : :mo. 

D11w,.T.E.: 

J,:-:li1: Rervices in Computing· l)ivb.;ion, 73, 144. 
1 ~m: Servic,;s in ditto, G4, l~H. 

Dowell, .T. H. : 
1"3ti(l: 75. 

J)u,TIH'S~ .Tolin: 
]~~:::-: ~r·n-irr~ in Tidnl Divi:-5io11, J.:J!J. 
I ~li(I: l litto, HI:!. 

I ~m : Jlitto, 7:!, 144. 
l ~(]:!: Ditt11, (i~, 131. 
lt'.IJ:~: Ditto, ~)D. 

J)ragon, ( FJyi11g-:) 
J~GJ.: rusition of wreck determi1w(1 iu San Francisco 

ua,v, f1(i, t<t. 
Dragon Hoeke. California: 

l ~~}~ : ~)';':,?: 

1 ~{).2: :~L1:t 

Drakc~·s \my, Californin.: 
J .~~,;, : P.ketr h Ko. 4i. 

_t~1i0: Topography. U7; hy<lro~rnphy-, HS. 
J~(i:!: :i:zt). 

!);awing:: 
!~GO: Revision of rules, W-21. 

Drawin,:i; l)ivisinn: 

J~t)4: Operations and rowJitions, f::lt1, 89; Gibson's 
rPport of, '44- '.\fl. 

l~~G: Opcmti<•ns of, 21, 101-102: Tidlmll's report of, 
~:~~-~:~;): list of dnnYings, 2:t4-2:r). 

l l'iiG: H«pnrt of occupation, >'·~->"'D, 141-142. 
J~()i: 'Vork of, ll~·, 11~; Smith's report, li'i; Tic1-

bcJl1s detail~ of 'Yurk, IUJ-':l()(I; drawing-s in 

progresH, t~t~-200. 

185~: Its re]ation to fieltl-work 1 !) ; s11mmary nf oc­
cupation, l lt!, lJ!); details of occup1ttio11, JGU, 
161 : Ji,ts ul drnwing·s eomplded or in pro­
grcsr-; during tla• ycai\ JG:l, J():L 

1~;-10: Slwcts workt~d on, JJ, 105. 1N:!-1N7. 

J~tiO: t\ IB-:!1, Jo:~, 1H6-1D3. 

Irtil: 7:l: uetails of wurk, J44-14D. 

l~fr2: l'rupess of ycrrr, i; persons employed, 64, 65; 
report on Ot"tupation, 1~1~1-I:J;,; ex1)eri1nents 
on the coutraetion null expansion of dra '\Ying 
paprr, Je, :!5G. 

It'll:>: f>tl; .-eport uf Assistant Hilyard, 121-124. 

Drnwin::i paper : 
l~()l: ExpPriments ott expansion and sbrinkagf', 21, 

Jl:'ll, 181. 

Dnniring-~; 

Jl';'I/: Lists of topographical and hydrogrnphical, 22:l-

2H.t. 

Dra,vtuu harbor: 
loG2: 400: 

Drayton, Percival, Cumman<ler, U.S. N.: 
ltl()2: 2(i2. 

Drum, l{ich'd C., Assistant Adjutant General: 
J l'llil : 26t:1-2m1. 

Dry Point: 
lt'f,4 ; Damariscotta R., +;.>z4. 

Dud10chuis, P. C.: 
I ~llO : 2:i, 26~-2fia. 

Duck creek, (oltl,) Delaware: 
1>'0>C: Examined for light-house site, 353-354. 

Dmlley Observatory, (Albany, N. Y.:) 
Jt'f11i: l (j;J; 

18"7: :110. 
185~: Occupied for longitude and magnetic elements, 

G4. 

Duer, Lieut. Comg. J. K., U. 8. X.: 
ltl56: Eydr11grapl1y, Ct•dar key8, "\Vaccasassa bay, 

aml Crystal River offing, ill, 71, 98; a<hke 
for entering Crystal river, 200. 

1Efi7: R;nlrogrnphy, 1Yaccasassa and Pen~at:"ola lmys 1 

fin~ at l'~ort Pie kenH, 9~, 9:1, 37 ; aids ~hip 

.Julia Ilowan1, 37, 4:JG, 4:l7. 
lOJtl: Hydrog-raphy of St. Georg-e's sound, Florida, 

tlG 1 97 ; deve1oprnent of new chuunel and 
f:hoals, 1fi2-];,4; n~r,ommfmds nids for navi­
gation, 41, 4G2, 4G~3; soundiugs at Dlazos 
lEver entranec, TcxaF, 109. 

B:i0: Hydrography of St. George's sonnd, Florida, 
t'.6; of Matagorda \Jay, Texas, 9r1; notice of 
death, 32. 

Duer channel, (Si. George's •rnnud, Flmidit :) 
1 H~)t' : Its discovery and dcveloprntjnt, !JG, 152, 15a. 

Duer, IL K.: 
lo'G::?: 49. 

Dummitt. Mr. D.: 
B~>4 : Current bottle, "lfD. 

Dnntz Roek, \Ya8hi11gto11 Territory : 
1 ~-();-": 41 ~). 

ll"G2: :ml. 
DnPom, R. F., Admiral, C. fi. N.: 

l·l"lil : 4G, 2GG. 
l.-'fi2 : 48, 2GO, 2(5]. 
1 e1;:; : 200. 

Dnrant's bland, (.\.luenmrlc eound, North Carolina:) 
lSGL : Topog·rapl1y, 4:). 

Dnrant's Point, North Carolina: 
l rlGO : G3, G4. 

Dnl<"h l8!nm1 harbor, Rhod<, Island: 
lt3ti2: Topography, 13, 2i:» 

Duval, c. 'V. : 
1~58: ServkeR in Sertion VI, M4 .. 

l e;;!I : Ditto in Section Vll, tl4. 

Du Val, Sub-Assistant IL S.: 
J85G: Shore-line, Staten island, 42. 
ltl:il": Services in Section V, 70. 
H35!J: Topography of St. C1ttharine sound, Georgia, G7, 
Jt!GO: Topography of St. Catharine sound, Georgia, G9. 
JSGI: 4i-4t:I. 

Dnwamish buy, 'Vashington Territory: 
1>:'54: Hydrography, 84: Sketch No. G:J. 
l~.58: 445. 
11:362: 409. 

Duxbury, Mass.: 
185() : Topography, 32. 

Duxbury reef, California: 
1858: aM. 
1862: :{24. 

Dyer's bay, Maine: 
J R6 I : Triangulation, 2fi-27. 
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E. 

Eagle hnrlinr, \Ya~dii11gto11 T~:rritnry: 

l '"''•'"': 4.Ji. 
1-'ti:!: 4111. 

Earth<pwkt· vn:L\·v..-, (Pa.eific coa~t:) 
Jr-:;.:-): J:)-Hi, ~JD, :~-1:!-:).-tti: :Skerd1 ~o. :-itL 

JtJ(j2: 17, le', 2:1.-;-2.JJ. 
EarthqnakPs, Califoruia: 

Id:-,;: JU9, l1U; tide, Zi. 
East bur, Flurida: 

ltJ5ll: Triau~ulatiou, 7.~; topngTaphy, i->I. 
East Cud lt•tlg-l..\ (approad1-e,s to i~urtland harhur, l\laiu~ :) 

J-;1;;;: zr .. 
EaBtern cuu~t, LnikJ Statl·:->: 

1-:;,n: lt:-5 diseuvcr_y an<l Lll•\reloprncut, J7, ;~1~1-:i~~­
Ba:-;bnau, F. S.: 

1 ~ti I : :-it·rdc~s iu ~eet ir111 I, i27. 
East J>a~s, ~t. Ueorg(•' :-; ~Dn11d, F'lorida,: 

ldliV: ~~. 

East Point, (Pacific coast:) 
]~(j'!: :J'.l3. 

EaHtport, .:iie. : 
J ~:,~I; Titla.l stutiou, 40. 
l~t)U: TiLla.l oLscrva.tions, .J.j; <lest:riptio11 of nut;;netic 

station, J:)n-;~.->l. 
Eastport lmrlrnr, .:i1t1ine: 

lHiiJ : KUITPJ'" crnnme11,~•·t1, 2:); tidal awl inagnetie 
o h ..... t·.rvntiou ..... , :~.t. 

],..:n_~: TuJH.1gTcqil1y, :.!,;). 

Ew-d. IiYcr, Ne,,~ York: 
].-1~->t): 1-Tyilrogrnplty, 4.t. 
1 ~.->7: :)t>~-:rto. 

L".1.r>": Cnrr•~nt:-; invl•;;tig;1U_•o..l
1 
3~. 

Ed1p,L·, ("'Jar:) 
J~t>-1: ~fn~- :!fJ, 11, 4:!, -1:1, f)l, 77

1 
*"1:12-"it-J~7. 

]~.->7: 1 .... ou,1 .... ~:itwJe:-; by, :~1:2:; vb!'.'erndivu~ at Sa11 l'n-ut­
cisl~oi 1~ ! ........ 

l~tiO: Of tlnly, ohf.it•rvctl foT lo11gituJe, 2, ~:3-2:->, :3;_)-~~.,i, 

H;), 1 !Jl, ~:..!U-:!H~. 

1b()I: Ob~erY1Ltion:-.: of Jr<~>I Ji~C"n~:·wd fin Io11:.rit11de, ](""., 
J~:2-J9C.: obsern1t~ull~ uf J~t)P, at (;u11:-itnekr 

N. ll., ;t:\'!-;!:\~I; ut l'1tml>riJge, C\[a"'-· :!.tl, 
:242; at Washington. D. C., :2;\!J-:!41. 

Eddy, Jame': 
110;,7: Telegraphic fa<"ifai""• 39. 

Edgartown citizens: 
185.t: Letter of thanks, ":.!l:.!. 

E<lgecomb 'ltu1rries, l'\faine: 
lHf>>': Topography,4i. 

E<listo base, 8uutb Caroliua: 
J~fio: L!onnected with tria11gulatio11 of ,ye.:n, ;>n-fi7. 

Ediz Hnok: 
lt-l!i2: 384. 

Ediz Point beac:on: 
1855: 4U9. 

Edwards, Assisttmt "'· S.: 
l8f>7: ClmrleRton topogmpliy, 72. 
ltlf,8: Topogrn1)1.Jy of Charl"stt>ll harhor, StJuth Caro-

lina, 73. 
J85H: 8r,rvice."4 iu Seetion I, :l[): in SP.t'tion 1-, fi-L 
lSGO: Ditto iu Heetiuu ·vr, G7. 

1861: Ditto iu Section U, :m; at Pnrl Royal, :';. C., 
47; at Charlotte harbor, }'lorid1t, G:l. 

32 c s 

1-{):2; Triatq!nlatiou 11f Cninweti(·ut dn•r, :~u. :H; li_y­
droµ:-rapli:· of l'ctllbnµ:11f 1 l'.;01111d a.ud •I\ pl•Ud(•n­

l-iL':-,, ~11u di ( 'antlit!<l. -1-, ~,(l. ?d. 
J .... n:;: 11~~,]ro~rnpLy or Hcwk!a11Ll barbo\'. )laitw .. ~.:t: 

l1yJni~2Ta11lii(' t.·x1u11i11a1i~11l tft' ('nr\·l·1··:-. harbor, 
::\1aili'l·. t--l-".!~>: l!~ ll:·o~r:tph,Y t1f :--.;.1~1ry·~ «ti'~·k 1 
Soutli l'arol1nn, 4C---l7; liyLlrog-nqll1:,y of \Y ;t,"­

saw ..;;ontH..1. (ie1~rgi:1, -17 .. 

EdwanJ: .. ·:-. shna1: 
1-:;-)li: Fn rt lier d('Ydopnu·nt, I _1;~ 1 1 lli. 

:Eel rivC'r, ( 'aJi t"on1ia: 
1-:0,-:: ;)()-t. 

I ~fr2: :J:r;. 
Er·! Tii\"lT Yttlhy: 

1-'C.~.: J ..:u-1..:1. 

E~gPnH1g-g-h1 H(·ael1. ::\faiiu•: 
] ... ;->--1 ~ :..!'..!:~: ~);:(•1l'lll'S. 

J-:l)~: Triangularirni. ".21. 

EH10\\·, (FJ,•rida n·t·f :) 
I::~)!): SLTi~,,-pilL' lwa\'ou for, lM. 
] :;-;-)....: : Heaet,u n•eomuu·11Jet1. -l 1, 4(j I, ·1G:2. 

.El Cu.xo. California: 
_1 ... ·;-) .... : >ti I~ 1, 

l ~Li:2: :2-:~;. 

Ekctridt:--: 

l~LiU: l'il"t'llUHif'lHl uL:-;en·ed ut Cape Ciindk·ifdt, Lah­

rador, :,!;)-;-. 

1:lPctr~1ty11inp: Uivbim1: 
l '"'i>-1: OjH·rati·Plt~. ~}0-: r-1·11rn-t of opPrations anll cxpcri~ 

!lll'Ht:-;, ·-:"i...J:-'" ;17. 

J--:-1~): JU:.2-JU:~. ~-1--1-~-i~): .iuiniu~· llf p:ates by ::\la1hi,11·.--. 

IH'\Y Hll'tlwtli ".2:2~ Z·-U, :2d~); ~a'•ing- 01· tp1kk­

r.iln·r. :2--1-l. 
J.:':)U: Ht'mark~~ -1~ thiu plate~, 11 1 :nn, :n7: ucl·upa­

tiuu, ~~l, 1;->.i-1;);-l, 

].~;-17: n-:: Stnith':-: rPpnri, 1l'.":~-, ]~10: :\1atl1iot"...; n·]Hlrt 

of-work, li,...;;t of platl:"''- t_'1t·(·trnty}wd. ~lll-:.21~. 

12:)\:3: ~Lu111uary of oel'UJ1ario11, 11 ~t: rt'111ark~ (Jll pro-
frH'~s, l~lti ~ Jetail~. 17-l-J7ti. 

1 S~~l: J 111), IUU-~1 '':.!. 
J ~tin: ( Jtill'l' inugn's". In:;: d .. •~aib, ~n~)-~o-::. 
JtiGI: 7:~-1-L det.:iil:--. ufv,-ork, lll\1-Jtl:!. 

1,-.;:li:!: ();"'): report on l'{'l'Upatio11, J.Hi-1.:-)o. 
l~(j;{; ()O; n:pun of ~lr. Ut.•urge :J,!uthiot, 1~'~.-~-I:J.n. 

Elizaln•th rh ._.r, "'\~irgiuia: 

I ~tl~ ~ I >dl~llL'l~s of~ 40 .... 

Elk rivvr, ~lnr,daud: 
l~;>G: \'critieation of to1io:,:rap11~~. 411-47. 
1 t'-1)(1: ~1111pkn1<~11tary to11ograplJy, .tV-SU. 

Elk river, Orq;(111 Territory: 
1r<;,,.;: :i1u. 

Elliot, Captain<>. 11., C. S. A,: 
1~;)7: Ti<le olJ:;ervatioIJ:;~ 114. 

};:\;>~: Charge of tida,l ohservaJion8 in 8eC'.tiri11s X, XI. 

1 lii, 118. 
Jt;;,9: Tides of :"<'cti011 X, ml: S••ctiou XL 10-L 
1S60: Charg-c of ti,fal observatious in California mid 

Oregon, 91'. lll 1. 

JSGJ; Charge uf tidal oh:;ervationf-' in 8cdiuns X nud 
XI, :!~1 tJ~l, 7 L 

18(i~ : Ditto 011 the l >aci tie coo.st, Gt, 6;1. 
1HG:): Rupen·i~iou of tidal oUserYu-lion;-; oJJ the Paeii:ie 

coast, Si, ii~. 
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Elliott', cut: 
l~fl4: Triangulation, :':'if\ f>7. 

Elfo, C. ll. : 
lBG~: Servit·es iu Se<.•tion X, 111. 

El Moro: 
li:'li2: 2!13. 

Elwha river: 
H3fo!: :11'3. 

Engel,}'_: 
J8(j3; SerYices in Drawing- Dh-ision. 09. 

EnginN>:rR: 

19;,4: Assistant, U.S. N., 011 coast surv"y clnty. •10. 
1%5: Ditto, 114-llG. 
t.S;>G: Ditto, 10, JU:l-1114. 
lil.-,;: Ditto, :m: liot of, on coast survey duty, 134. 
l>li'»': (!'team,) 12. 

E11gi11eer Uepartrneut : 
l~;,li: Snrrny of St. John's rinr, Floriua, G.t-G.-,. 
11'1):2: I. 

Englishmnu\, brry, 1iainr: 
ltttit: Triangulation, 22. 

Engravers: 
lt:;);":°l: \Yanteil, rnPans of proc·urinp-, 21, ]fl(): Prof. 

Baell(: and Cu.pt. Be11ham on ditto, 200-203. 
18:-)fi: E11gag-e<l for Coast ~nrvey OffiC'.e, ~-n: 

EngraYinp:: 
lt':i~ : II unt's report on, history in oftice, methods, 

proqJetb, ~~c.) *;!01-*;l]':.l; nnti<'e uf ditto, 1 (); 

of z.:kPtChl'~, J.l. 
1 "fl(i: He vision uf 8igus for finis bed dmrro, 1 fl-21. 

Engrarin~ DiviRion: 
lt':l-1: Opcrn.tionH and couJition, 8H 1 DO~ Clark's rf'port 

oC *..t~l-"'54. 

12':Ji}: JO~; Clark's report of, 23:->-:.!.t-1; list of cng·rnvC'<l 
coa~t. ~urvPy pla.tc:-:, 2:~~-;!4;2: llirtn tl1r ],~;).\ 

24~-~44; comLinil1g engra,ycd plute:;; in electro­

typing, :~rnJ. 

J.~~.n: Details of occupation, 89. 14~>-Hi. 
167: ""ork of, 111"; Smith',; rnport. 11'", lBll: Sax­

ton's report, list of pintos engraved and en­
graving. :wo-210. 

11'58: Summary of occupation, 1 W; remarks on pro­
gre~si f>, 150 i details of occupution, ] 04, 160; 
list of maps an<l sketches engraved, 16G-174. 

1850: Plates worked on, 11, 10&-106, lol:l-HJlJ. 
11'60 : 8-lJ, 10:1, Hl4-\!05. 

J8Gl : 73; details of work, 149-154. 
186:2: l'rogres.< of yBar, 7; persons employe<l, 6f>; re­

port on occnpation, J:JG-146. 
186:1: W: report of l\Ir. Eel ward 'Vha1ton, 124-1:!5. 

Entboffer, J. : 
16:J3: Occupatiou in l"ugraving Division, 164. 
16GU: Services in ditto, rn:i. 
1661 : En~>1ver. 7:l; details of work, 150. 
I 81i2: Ditto, 63, Iai. 
1863: Services in Engmving Division, 5!!. 

Entrance Rock : 
1862: :19G. 

Epping I'lains base, )faiue: 
lt357. Measurements, 27, 41, 42; Bache's notes, 30'.!--

305. 
l8i>!l: Rc1uarks, 2G; connected with triangulation, 37. 
l>'(i(): Conuexion with triangulation, 3f>, 4f>. 

Equatorial radiu" : 
Hllill: Value used in Coast Survey Otlice, :j(;J. 

Errata: 
1 t'f,4 : XII. 

Escambia bay, Florida: 
18Gt"J: Triangulation, 9:1; topography, H5. 
1!:'00: Hsdrogrnphy, t<:l. 

Esopus crec•k, (Hudson river, New York:) 
18cil: Topography,;,;,; hydrngraphy, 51. 

Espiritu Santo bay, Tex~ts : 
1tl54: ·:13. 
Jt!:i<': l{,,connaissance, IOi. 

lt35lJ: Triaugulatiun,\J:J; topogmph~·, 94: its clrnrar­
ter, 3'.!4. 

Esquimault 11nrlJOr, 'Vashington Territory: 

v·~·" : 4"2:-1. 
liifr!: :llJU. 

Estcro ~\.n1ericauo: 
ll"u:!: :i:n. 

Es tero bay, California: 
18:-,t": :J~~. 

Estero de Lima11tuur: 
lt!G<!: 32f.i. 

Estimates: 

J .~;>4: Inen•ase of price.-.; reqnirPs ndvanced appropria­
tions, ~:~; aggTl'~ate estimate, :!4 ; liy ~CC' Lows, 

:Jl-:27; Florida recC 27; western toast, ~~; 

pulilicatio11 of records, 210. 
11'Gi": E,-timate i11 detail for .11:!51}-'57, :ll-34. 
t.~;:)fi: Fiseal yPm\ 1~57-'5t:t, ~4: i11 {lf~ta.il, 24-23. 
].~;,7: Ditto, 14, 1'»; in clotail, 1&-20. 

1851': Ditto, JS::i9-'6U, i11 detail, 12-17; tinw n·quirecl 
to cornplete Run·C'y, 2, 

1859: Ditto, loof.iU-'61, 13-21J; estimates ofprogre8sin 
St.'.etio11s, ~-4. 

1860: For completing survey, 1, 10; of means for next 
fiscal year, 10-16. 

18Gl : Fur focal year, It!GZ-'():·1, 9-.15. 
18fi2: Ditto, ll'lt\3-'64, 8-12. 

18()3 : Ditto, 1 t364-'65, 1, l!-12. 

Eufaula, Ala. : 
JBGU: Latitude, longituue, arnl mltgnctic observations, 

7&-76. 

Eureka, California: 
11%8: 36G. 
18(12: 339. 

Evans, Lieut. A. ·w., U.S. N.: 
11354: Triangulation, Casco lmy, :n; Allston observ­

atory, 50. 
J855: Ditto, seconilary, Section I, 38; St. John's rh·er, 

74-75: St .. Mary's, 75. 
Ho56: Triangulation, Kennebec. and Sheepseot rivers, 

31, 92; Doboy iulct and Sapelo sound, Geor· 
gia, 56, 57, 96; St. Mary's river and Fernan­
dina harbor, Florida, 62, 97; verification base 
near Jacksonville, Florida, 62. 

1857: Triangnlation and reconnaissance of 'Vassaw 
and Ossabaw sounds, 71; across l~lorida, 79; 
report of reconnaissance, Sapelo island, for 
primary base, :>74, 377. 

1858.: Triangulation of Ossabaw and St. Catharine's 
sounds, Georgia, 71: notice of services, 41, 47. 
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EYans, 11. C.: 
ldHU : :-:,erviccA in Eng-raving- Division, Jo;t 
]~t)J: l~ug-rav1·r, 7:~; detaib of\YOrk, lGI. 
lt'fi:!: Engraw•r, o:>, 1:17. 
18(\:l: Services in En~raviug Dlvision, :~>9. 

Evans, R. E. : 
18;Jt:i: f'erYiceR in Section I, 4t>; occupu1iou in Ti<lal 

Vivisiou, ] Gll, 

It';Jfl: SerYices iu Section VIII, 90. 
Ewing, (coast survPy scliuorn•r:) 

1 t)O',{): Hydrugrapby. i-iection X, 8:l. 
E'ving l1arhor, Oregon 'l\.writory: 

]~;:-1r': ~~76. 

Expttnsion: 
lt'Gl: Of drawing JlHper, lt'0-l"'I. 
1862: Diitu, 25;J: of stuu<lar<l l>ase liar. 18, 241'-255. 

Expcndit1u<' : 
lbJtl: Total in tiel(1 and offi(•P, lU; increase con11)al't:'<l 

"'ith JHUf!Tess. 22, 2:). 
E.x.peri1nent.al resean:he::;: 

1:-1;,7: :1-t. 
Express, (ship:) 

lt'Gl: .Seize<l nrnlm net of Angnst, 18()1, 2G. 

Fairbaulrn, G. R.: 
18t,8: 74. 

Fuirfax, Assistant IV. M. C.: 
Jt-::-);): Drawing~, ':.!:tL 

]<'. 

Jp;-,e: ()ccuputio11 iu Drawing- DiYisio11 1 ltiO. 

l~Ou: ~f·1TiceH in <litto, 10~~; 11otkt' of d(•et••t~('. ;~o. 

Fairfax county, Virglnin: 
18Gl : Topogrnphical smvp.'·· :l!l-40. 

Pairfux, J". : 
lr358: Occn1Httiou in Dntwing IJiYisiun~ JGJ. 
18()0: Sen·ices iu ditto, JO:l. 

18Gl : 7:l; <let<iib of wurk, I 4•i. 
1862: Draughtsman, t)5, 1;1::. 
JB()~j: Servicl)s in lJrawing Divisiou, 5i). 

Fairfax. ,V. : 
1 i3GO: Service8 in Drawing DivisioH, J(l:l. 
1861: 7:1, 147. 

18G2: Draughtsman, 6fi, 1 :14. 
1863: Service8 in Drawing Division, 1\9. 

Fairfield, Assistant G. A. : 
18f>4: Tidal observations, Sectiou IV, r,:J, 1\4. 
18f'>f>: 1.'riangulation, wel':iteru eoast, 92, 9:t 
18f>fi: Ditto, north of Sau Francisco hny, 80, 99. 
1i:!;J8: Ditto, ofTomales bay, California, 111: of Peta-

luma creek, Sau Pu!Jlo bay, California, l 12. 
1860: Ditto, of Penobscot bay, J.Iaine, :1;,, :3u; of Chat­

ham Lay, }'lori<la, ()6. 
1861: Ditto. of Gre11t Blue Hill bay, J\fai11e, 27; of 

Chatham ba.y, }'loridu, 52. 
1862: Ditto, coast of Maine, 22: hy<lrogruphy of 

:Florida rnef, 5:1. 
1863: Ditto, of Blue Hill hay, :Maine, 21 : of Neuse 

river, North Citrolina, 41. 

False bay, (San Diego bay, California:) 
1858: 300. 

:False cape, (of the Chesapeake:) 
1859: 59. 

False Dungeness, Washingt.on Territory: 
lf3,')5: 171', 190. 

1~~'"' .nn. 
].'-;fr.2; :)...,-'!. 

Pal:'-ic Il11ok slin;1l, (~('W Yt1rk hay:) 
i;-.;;-)7: ~)tit 1 ;{1i".!. 

l~til): Exan1i1wd 1 47. 

Fulsc Klamatl1: 
Jr'(i:!: :l-J:.!. 

l.,abe ~lerlllotino: 
ltlti:!: :i:lti. 

1-""ahe Till:unook: 
I~fl2: :tl5. 

Fanny nock, (n<'ar the north Farallnn.) off i-':tu Frnm:i"cu 
entra11e1~ : 

1 BG:l : iiC, ;J7: 8:1, 84. 

Famllonc,, California: 
lr3:i:-): J~l; ~outl1 1 l'-3:-,-F~H: g-cnhi~y, :~!>i-'~C;~. 

lt'f)~: :3i>fi. ;3;)7, 
l~fr2: :)~7, ~~2:-". 

Farlrr, As~istant .Tnhn: 
l~~>~l: Triang-11latio11. Janws riY('t\ Yiqri11la. 4fi. 
18ilG: Ditto~ 4U; sig-ual for st•condary station~. HJ, 4l', 

r,o, :m:i-:JIH. 
Jf';,r;: Dittc>. .JG. ~1-1. 

ltl;,7: Ditto, St. :\fary',, PotGmae, an<l Currntomau 
riven~, ;j!}; .J nm<'~ rivrr, 54. 

Je;,I'): Ditto. of Potonmc river, Y irgiuia. 00. 
1~:lD: Ditto, of Poto1nac riyc_•r, 5'2; Ilam11t,on Hn:vl~. ;)3. 

1PGO: Ditto, of tLe l'atuxt"nt am] Potumae rt Yer,.~>', 4D. 
Ji'til: Ditto, of coast ot' New Jern<'Y· :\ti: of l'otom:tc 

river, 1war PiuPy Poiut, :H•. 
],0()2: Dctto, of the coast of Xt•ff JerH'y, 31. 
I ti(\:\: J htto near ,\li><"rom, ::\ .• J., :!!J. 

Farragut, D. G .. A<lmirnl -C. S. N.: 
l ri:i~I : :lli7 -:m,.,. 
11:101: ()2. 

ld62; ;:;;;. 

Fat Deer key: 
lf;J7: :ieCT. 

Fauntleroy, A. R.: 
18G2: Services in Section II, :11 ; in SPction VJ, ;,3, 
18!l:l: Defoncp-; of PhiltL<lelphia, :n; sen ices in SL'c·tiou 

v, 16, ,17. 

Fnuntlerny, C. l\I., Lieut. Corng. l:. S. N.: 
1:-;;,9: Hydrogrnpliy of Hu<lson ;ivcr, New York, 4!1: 

of Port Hoyal ent.rnnc<', 8crntb Carolina, 7l1; uf 
Chee hes.see tLnd Colleton riTers.8outh Car-olina, 
71; uf 80.pe]u bar, Geor~ia, 71. 

18()0: Hydmgrnpliy of Hudson riwr, 4G-47; of 0-<sn­
baw smm<l. Georgia, 61 : remarks on Sapclo 
bar, 408. 

18()] ; 2:1, 3(;, 4,.,, 84. 

Fauntlnroy, (coast snrvny brig-:) 
ld56: Triangula.tiou and topography, S1•dion XI, 85. 
I 8:-,8 : Section XI, l J;J, 117. 
11'li0: llitto, \l\l. 
JiiGl : Ditto, 70. 
11'f1:!: Hitto, fi:!. 

l~auntleroy cuve, Wasl1ing-ton Territory: 
1tli.i8: 441'. 
l8G2: 4 IL 

Fauntleroy, E. Fl. : 
1~f>9: Sct·vices in 8ectiou X, fl~. 
Jf<Go: Ditto, n:;, \16; notice of decease, 31. 
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I•"'unntkroy 1s Hol'k, c;aliforuia: 
1CGF3: :lG:L 
186\! : :~:lG. 

ri:hig-er. Lieut. Comg .. T. C., e.~.~.: 
1~r>7: Gn1f Streun1 oL:--l~r...-atiuus, Jfi: ',; 11ydrog-rapl1J· 

of :Thlatagonla bay, JOG: relieveJ, :JG, I l!(i. 
l~lil: 22, ?'~. 

J.\·ndall, Mub-.Ai.:;-;i:.;tant C.: 
J.~~>t:'.: Top<lgTnphy of Esopn~ mid Row]o11t c>ref•ks. 

lluJsun rin~r~ 5fi; of Hruu~wick harbor. 
Ueorg-ia, 77·: of Snpelu ;-iou1u1, ( ;eorgia, 7(): 
0('(.'ll]Hltiou in Tidal lJivi~ion, lfiO. 

lt-·;,H: Tupognq1hy of ~aeo lw;-. }Jaine, 40: of coa~t 
(1f ~Iaine, 4~~: Rediou YI. 7ti. 

1~00: ~(·rvict>s in SPetiun YJl, 7~, tll: ~t'ction YIII, 
~;;in C'omputit1gDi\'i .... ion, 102. 

JeGl: S(•rYlct~f; in ~eellun I, :H; in ~ectiou ,-II~ 50 ~ 
in Curnputiug- Divbiou~ 7:;. 

Jtl62: $('n·i~Qo in f--l·ctiou I 1 2ll: Jitto, on rlorida rec:~ 

fi3. 

JRC3: Sen·iceo;inSection I, 2;;: it: Scdiou YIU. ::>:2<>4. 
Frr~11~on, Suh-A8;..isrant Charle::-: 

J~::')(i: Triang-ulation of Nev1; York l1arlH•r, ~m, n:;; 
Ch<-<apPake lmy. 4fi; topo[!raJih~-. 4><. 

JF!:)p:: Topography of Chi11ct1kng-ne iRlau<l 1 ,-irg-inia~ 

liO, (il ; of O:::mb::ny sound, GPorg-in, 7ti. 

J~Gil: Triaup:ulatiou arn1 topog-raphy of ChiuC'otcn~uc· 

und f3inepuxeut lm~~"". ~faTylm1d rrnLl Yirg-iuia, 
G:l: topography of Charlotte harbor, l'loriJu, 
7t!. 

Jt'.GO: Topography of Slwrpscot r'1yer, :Maim\ :m-:r7; 
triaugulation in t11l< upper part of St. 11ary':-:; 
river, ~larylaud, ;,o; trirrngulation and topo­
p-raphy at Iudiau HiYcr iulct, Florida, GG, Gt'-

69. 
1,.;(]J: Topopapl1y of HocklanJ harbor, Maine, and 

}lusek Hidg-e rhannd, ~!); triang-ulntion near 
'ra~hin~ton, JJ. C., 41; tria11gulatiou a11.d 
!0]10graphy of ludi:m river. FloriJa, Gl. 

Jl'G'.!: Topogrnpl1y of shore of Penobscot bay, Maine, 
2:::;; triang-u]ution of Poto1rn:tt river, :JG. 

lt'G:I: Triungulation and topogru11hy of St. George 
river, :Mahw, 22; topograpliy bl'tween Illudcns­
burg anJ Leesboro', MJ., 3i-:ltJ. 

Ferguson, G. F.: 
Jl'ltii:: Services at Key \Vest OliscrvrLtory, fi4. 

Fernandina, Fla. : 
Jilf>6: Latitude observations, 61; triangulation, 62; 

bydJ"Ography, 65; character of harbor, 284; 
Sketclws Nos. 2:1, 24. 

Jt3:,7: Topography, 6G, (i(i; longitude determination, 
:w, t);>, till, :114-324 ; Florida and Cedar k<'ys, 
R It., 3iH-:IHl. 

Fernandina bar, Florida: 
Jtl(i2: Buo~·ed, G2. 

}'em cove, \Vashington Tvrritory: 
1B.i8: 44tl. 
1862: 411. 

Fidalf!u island : 
ll'lG'2: 31)5. 

l'i..Jl1 prof!Tl'SS : 
!Ki,..: How described in n·port, l; guiwrul summary, 

:1-1.; ; re te determined Ly appropriations, r, : 
total cost, J9. 

Fic·ld work, ( l'Oast rnrvey:) 
lHi-',(i: Abstract of progr('sS~ 20-24, 9'.t-1 un. 
lc!:,7: :<mtisties. 110, J.n. 
l~l)l: l)istrihu1ion of snrYeying- parties, 77-8:t 
lt'\fi:~: ln Sectiou I, Ht, ~O; f'pc•tion II, ti~ f'l1ctio11 

Ill' ;)'1-:lfi: s .. etio11 IY, 41; SPetion Y, 4:1; 
St•t·tion YI, 47-4H: StTLous Yil. Ylll, aml 
IX, f,o; S('ction X, ilG i Br>:L'tion XI, t>B. 

Field parti<•s: 
Jr,;,~t: JHstrihutlon, 10~-lHi. 

Jtlti'.8: l...bt :-:;ho"·ing- ocTnpation of year, (i7-7:J. 
Fillebrmrn, T. :"-., Lieut. L. lS. K. · 

J.'<til: 42. 

rinegan & Co. : 
]~~,,; :),.;]. 

Fin Rork, Orl'g"Oll TcrritorJ: 
l~:--)~: 077. 
lc'(52: :)4,4. 

Finlll'Y, f:;ub-Assistant K. 8.: 
l~:)G: Tu1wf!'raphy, :-:.1•dion I, 3~; S.t~dion Y, f>~. 
1807: Topography of sea-L'.ua.st, Yirgiuia 1 G4, ;,;) ~ \rac­

l'aSa.::5:-tl liay. ~Jl. 
J ff,~: Topugmp!:y of Crystal hay, ll:l, 04. 
lOJ~J: ~uction 11, 4~ ~ topograpliy IH.'.ftr Clmssa.howitzka 

riYc·r, FloriJa, d;>. 
l~f)o; Coast topog-rapl1y lwhvt~('ll Cedar k('Yt5 and 

Tu.mpa, Florida, 70, :i~>-1-:~r>G. 

] 8Gl : Topograp11y of Fluri<la cuast, near Bayport, G!1, 

~tJ:L 

J?jre Fl:y, (~tcmn yacht:) 
JC:~>{): llydrography, ~(·etion I, :)7. 
J~ti!I: St'dion \r, t\I. 

J tliil : Seized at ChiLrleston, S. C., 4C, 4~. 
Fire islmitl : 

1 ~tiU : 4r1 ; nrngnetie dmnen ts df'tern1ineLl, 47. 
}~jsganl is1arn1: 

1~n2: :mo. 
Fisher's islunJ: 

1854: Uaee I'oiHt, ;,2;2l); f'Ounll fog-h('lli J>ine Ishu1U, 

Fishing bay, ::\laryland: 
185i<: Hydrngrapby, G2. 

Flat kq: 
ltl[,7: :lt!9. 

Flattery RockF, \Vashingtun Territory ; 
Jl:i:'ie: 411. 
ltl62: :l77. 

Fletcher's Neck, Maine: 
lt!W: Duoys recommended, 3W, 370. 

TloriJa: 
1854: Reconnaissance of East Plorida coast, 6:1; tririn­

gulation, frl; i·eef estimate, "'27; bydrography, 
62--66; channel over, reef, '24; k•·ys, snr­
v~y of, for Land Office, report, system, llH;rk­
ing. &c., 64, 65, *25-'21:i. 

ll'.\55: Triangulation, reds aud keys, 73-74; top-0-
graphy, 75, 77; hy<lrogrnphy, ii-81 ; reef 
siguals, 8-9, 68, 80-8 l, Jrii-HJO ; reefs, 
Sketches Nos. 27, 29, and 30; il"pth of straits, 
6; aids to navigation, channel, 405; Laud 
Offiee, survey of keys, 25, 171-17(). 

18f>7: Trianguhl.tion acro>s, 32, 77-7(); Simpi;on's re­
port, :~79-:l82; surveying operations, 77-88; 
estimate, reef, ltl, tfl; reefs, hydrography, 87, 
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)-:J-l: triang-nlation, 79-~ I ~ kf';-s, :~2: topo­
g-rapliy, .;:.~-~i'i; l1ydrog-raphy. t'.7, ·~t'!: reports 
of :--111''\.'('j'S, :~~:!-:)~10. 

].-:(iU: Progre:-'.~ in air-lint' tria11~ulation acrofl:-:;, 1U, (i-:1: 
t"harader of ·western sit.h·~ 7~t-. ..;: l, :J.}.t-:r>;). 

l~(jj: Triang·nlatiou flf eoa~t .al1ove St . • J.ohu'i4 river 

(•ntnrnct', [10; to11of!rapl1y 11orth of St. A11gu.;.­

ti111 ,;--,:), ~Gl, 2ii2; triaugulationa11tlto11ugTa1,l1:r 
of k{'ys i11 Cl1ntl1m11 l1a:·, 52 1 ;)4-; tnpopTapli:y of 
Hnyport a11d Htl,iael'nt CtJH'°"t 1 GO, :,!(\;~: triaug-11-
latiou of St. .JosPph'i-; hay nn(l ( :Jparwat('r Jiar­

hor, G7: of fSt. .JoRcph\; llay, (nurtl1,) ;-,.-;; iu 
Pe11~~teola 11 ay. ;->,...:-r)u. 

1 . ....:1),!: ~crvit·<'s with taX<'t.mm1issio11ers, 4~: lig-ht-110uRe 

sdwouer, Se(·tiou 'T 1, 4!>; l1y<ln1grcq1liy of 
Tf'(~{", .l~-4~l; 1wtwecn Hu<lrjg-ucz kL·y aw] Alli­
g-ator n~ef, 1:1-2. 

Fl0riJu keys: 
i,...:;)G: Rr1na.rk~, Hi: trianp-ulat1m1, fi2; topography, (i~~: 

Indian disturbaneP~, :~4:-~. 

l~S7: :~2; topogra.ph~·. ~~-~;.; hyJrograph~-,-, 87, t;:::: 

rq~orts of sUl'V!'ys, :k~~-~l£JU. 

1~s . .:s: Topng-raphr, ~J. ~t\ '2':2.::r-2~7: hy<lrog-raphy. 87. 
1 ~r)!•: Tria11g-ulation, 1~-,; topugn1pl1.y, 70. 

Flori<lH rePf : 

11'00: Hydrngrapln·, G:l: Sketcl1 "X<1. ~~l: lnwv wcom-
rnP1HlP<l, :~;.1 : :O:l'l'l'\Y-piil1 bt~:l.('Oll fur I·:l11(1w 1 GG. 

J~:Ji: ll:·drograph)·. ~7, t~; tTian~ulat1u11, 7~t-t11. 

]\'"Cl!J: l-l:n1rography1 7~. 

ltlliO: Ditto, 711; JangPn• <lPvdopPll, J:IO. 

J~fi~: ]fr!:to, f):{: me111oir 011 reef Htruduro, 18, 241, 24~. 
Plorida ~.ax cvnnni,...,"'iouer~: 

JCG::!: ~S. 

1',]yinp; ]_)Ta~ou : 

l~G'Z: Position of sl1ip'~ '\Yl'e{_•k, :wn. 
lr'(i:I: \Yrl'ck in Sun Frnul'isco buy, ;,1;, tll. 

J~'Iyn11 \.; Knoll: 
H:'G7: 3:3. 

Fog-he!i: 
H:lGt': Hccummendecl for lla.Jfvrny Hock, C>tsco bay. 40, 

460. 

J Bfr~: San Francis cu entniuce, aua. 
Folay c·rcek, California: 

Ib5fi: Topugrap11y, 81. 
]folly islun<l, South Caroliua: 

lt'i;JB: To1H gruvl1y, 74~ 
Foot Point, 8onlh Carvlina: 

lt';J9: TriaHgulatiou an<l topogmphy, 1;4, (iG_ 
Forbes, Captltin H. D. : 

lt'f>8: 27, l4H. 
f..,oreign surveys: 

lt3fJt3: Hevievv awl com1nuison of progress anU cost, 
19, 251-207. 

Fornmlm: 
1860: For computingllttituue, longituJc, and azimuth, 

28, ~!Gl-3U1. 
Fort Capron, Flori<la: 

l t360: Tupugrapliy uf vicinity, 08. 
Fort Clinch, Florid" : 

1860: Tidal observation8, 72. 
Fort J uckson, Louisitmlt: 

l 862: Sen-ice,.; of parties JlfPL,e<ling the boml.mnlmeut, 
56, 2li\!. 

Fort Lyon, Yirgini:t: 
l 863: Topography of Yicinity, 39. 

]•'ort Mifflin: 
]I'"'()] : I>vhtwan· riYPT, a7. 
T'ort Pit,rn_·, T'lorida: 
l:--'lil i: Clt<.tractt·r of <.:lm1111e1 frnn1 ]n1Jltnl HiYPr inl<'t, ti~. 

Fort Pui11s1,tt: 
1;-:.;)7: :1~;). 

l'ort Point: 
1e;;;,ri: Channel, Ll7. 
1::--;)~: (l~ntrancl' ur ~au FraltL'iSl'lJ hay. l'alifon1ia.) :~:n. 
JH;:,z: :JO!!. 

Fort Ho~i;: 
lt"-td : :t12. 

l'mt !:it. l'hilip : 
lt'G:2 : f-'l·l'Yit~e.-. of partip..; pn•('C'l1iJJ.p- t1w 1Jtlll1l 1anl1u('J1t, 

fit). ~fr.!. 

Fostc1·, .J. G .. )1<1j1>r Uentlra1 l'. ~.A.: 
J"l;:~: ~o~.~IO'.:!l~. 

1 Eou1\\"l'at1h•r B'.utf, \\-asbing-tou Territory: 
J .;;,~ : 444. 

1~fr2: .:1U7. 

Fourehon Pas~: 
]...:,-i--t: "";.!9. 

Fux. iHla1Hl: 
]:'(i'.J: ·ll:I. 

J'"rantb, 0. \.Y.: 
J-G:~: ~Pl"\"i('('~ in fulJiug--runm. fil). 

rrauk, rrofe:;:-;or fl. : 
J~c;::: IJef~:11t·r:-:: of Pl1iladt·lphia, :~·..!. 

Franklin. ( coa~t surY1':!- scl1t)t_111er:) 

1~3U: Topn~ra.phy awl tria1q!ulation, ~(·i:ti•ni \~ll, c..::, 
7(1. 

Jr<:).-:: S1~etion Yll. !J;.!. 
Frunkli11, "\Y. B., )1Hjor Gett(·ral l~. S . ..A.: 

Jbti:l : :~(i. 

Fraf:(•I'l'.' riYe-r, ( W(':--t nmst uf Uriti:'3li ..._\_inerjl·a:) 
1~:-}r-:: .t:{t). 

l L'ti:! : 4111. 
I"r.azer, P1·r~ifer, jr. : 

J~t32: ~('f\ it·et; iu Seeiiou I~ ':2-3; ::it•rvict·~ iu Se(·tiou II, 
:102. 

18{\~): ScrYit:P~ iu Section 11 2-1; iu ~Pctio11 II, :~.t: iu 
Seetiun ·y, .ts. 

Fr~derie kt on : 
Je;>I : Te1egraphie longitutle, 3!J. 

Fredericksburg, Y<L.: 
J~u:; : Topop;raphiea1 services in vicillity, :3D-.tu. 

}..,reeuiau. H. : 
ltlli:2: 13:2. 
l~fi:t: Services. in Con1puti11g Di\~isiun, fl~I. 

l'ree1nason's heys, l.itn1isia1m : 
1M0tJ; Triaug-u]atiou. 74. 

_J'reeport rirC'r, ~fa.hw : 
l~fl:.2 : Topography, 24. 

French, Andrew : 
lt'G:3: I>efr'nceR of Philadelphia, :J'.). 

Frnncl1, Charl<'S, (engim:er cum;t survey stcnnwr Bil>h:) 
l:'.!GU : 2.t, :l49. 
ltlGJ : 40. 

Frcuchman's Lay, :'.\.laine: 
l l:lGU: Tri,.ugulatiou, :ls. 
I t3G2: Topog-raph~Y, 2!1. 

Frcshwakr liay, 'Va:-;liiu~ton Tcrritor_y 
1i'lGl'l: 41\l. 
lf0li2: :JN:l. 
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J~rics, Ig-uatius: 
1Kfi2: lf12. 

lt<t>::: Cupper-plat~ printing-, 60. 
Fuca strait, \Yashington Territory: 

)r-.;-);l; J7~. 

18,Jtl: ,IB-'118. 

G. 

Gallatin, ( roa;;;t surl'r;~ p:choo1H•r:) 
ll";'">fi: Bydrog-raph~y, Sl~c.:tion I, ~17, :_is; Rectiou V, 5t3. 
J ,Si)r-' : Sr·ction II, i)~. 

Galliuipp,•r roiut 1ight.: 
IC;,;:,: ~lJ, 414-~ JG. 

Gallop·~ islaml, Boston harbor: 
lt'iil!: 42. 

Gnlvanie current: 
],O;,;i; :\Iathiut's exverimenl, :JGG-:lCl:l. 

Galva11onwtcr: 
Ji'':iii: 2\fnthiot's hrnucli circnit,Hl, 370-:373. 

Galveston hay: 
J~;JG: SkPtcli :No. 41. 
J~:iC: (emran~e.) Sketch No. 4:3. 

Gurdeu k<'v: 
l~G4: Shoa1 in cltannr1, ()2: n·port, *~·1. 

Gardner, \Y.H., Comnumderli. S.N.: 
1.~{\l: ()~, fi~!l. 

Gardner, \V. II.: 
1.-::JF,: Servien~ in Sect.inn II, fl·~. 
J80U: 8crvict~t'i in t-;ectiou YI, 7:t 
l~flll: s~rYiee~ in Drawing })ivi~ion, 1o:t 
];-:<()I: AerYiees in t.litto, 7:3; cJetall:-5 of '"ork, 147. 

Gasparilla islarnl, Flori<l11: 
11'.:'fiO: Topue;raphJ, ()9, 

Gt1tzmcr, \\'. C.: 
Jr:<fi:l: Def.·n<"es of Phll:i.delphia, :l:2. 

Gauges, tidt:: 
IK:i7: Trenchard's iwd Mitchell's, 402-4U·l. 

Gedney"s channel: 
l~;-,;, :i.i. 

Gt>ucral coast charts: 
lt!i)7: :i:t 

General Laud Office: 
J~;;i,i: Henmrks on survey of Florida keys, 28: de­

tails of surv£•y, ~U; n~port to Cornn1issiuner, 
2"2J-2~7. 

General Norvell, (ship:) 
1 i'61 : Assistt:d, 2(). 

Gcoclesy: 
I 857 : Elements used, 265 ; first volume of records, 30. 

Geodetic: 
J8n4: Computation of horizontal angles, *63-~95. 
J8f1fi: EIPrnents r•mployed, 119-12U. 
1860: Elements, :J()l. 

1862: Observations at Mount Tom, l\Iassachusetts, and 
at Sandford, Crmuecticut, 29. 

Geogmphical poRitions : 
1855: List of, 12, I HH48. 
H:lfi7 : 24 : list, 264-30 I. 
Jt'f19: Hnuark>, 22; list, 2W-277. 
Ji:iGO: Number of, 2, 21. 
Jri()2: Of points on the Pacific coast of th~ Cuited 

States, 40&-420. 

Geographical Sections: 
1,..;f)O; Limits of, :;-13, 

Georgetown harbor, Routh Carolina: 
ll:i55: Sketch Nu. HJ. 
1,..i;){i: Topng-raphy, fl7; hydrograpl1y, ~v~. 

185~: Triangulatiou, 70: topography, 7~. 
George\; bank: 

11::!5i: 4G, 4i; shoaling, 149. 
Geology: 

1860: Coast of Labrador, 402-408. 
Gerdes, Assistant F. II.: 

lb:"i4: Topography, lJml"on rh~e:;, 43: aRtrouomiea .. l 
observations, IfrJ- \Vest, Tortug11s, 63: Cedar 
kevs St. Blas, 8t. Andrewis bav, 117; Rt. 
A~d1:cnv's base, 67: recon11aissa11~e, coast of 
Louisiana, GU, 7ll; report, *~toi-*:~o; report of 
wreck uf schooner Gerdes,. l'ourchon pass, 
'212, '21:3. 

lf055: New York snrvry, 4:l-44; Manhattan islarnl, 
topography, Hi2-Hi~1; hCJ' Bbcayne and Cape 
Sallle huses, fi!); triangulation, St. Andrew's 
bay, 82; f::eetion VIII, 8~>-BG; topography, 
Atclu1falaya, ,>;-; Daupbine island base, 1'6. 

1836: Topography, New York harbor, 40, 9:l; trian· 
gulation and topogra1ihy, Peusacola, 61', 70; 
triuugulation, Atchafalayu bay, 79, 99. 

Je57: Triang-ulation of Pensacola harbor, HO, 91 : Dan­
phinc island hast', H7 ; reeonnnissanl'P an<l 
triangulation ~ih;sissippi River t.lelta. Di, Hi:3; 
}Joint au CheYreuil bnse n1easurement, and 
Cote Blanche triangulation, lYJ. 

l~G~: Triangulation, astronomical und magnetic obser­
vutious at Pensacola. 92, 9:3; topography of 

rcnsarola and I~scan1bia bays, Florida, 05; 
triaugnlation antl ast.ronon1ical ob~:;rrvutions nt 
Mississippi delta, 100-104: triangulation of 
Cote Blanche bay, Louisiana, 104-105. 

lcG9 : Triangulation and topography of Santa Hosa 
sound, J'lorida, 8:_1, 85; triangulation of l\iis­
sissippi uelta, 81:3; topography of 111ississippi 
delta, 90, 91. 

1860: Triangulation of Maria de Galvaz, Blackwater, 
EtLst, and I'crdido bays, 78, 79; topography of 
ilrependencies of Pensacola hay, 81; Passe a 
Loutre, 87. 

!cul : Hydrography in Kennebec and Androscoggin 
rivers, Maine, :n ; triangulation in Pensacuhi 
bay, Florida, 5tl-59; at Southwest Pass, (Mis­
sissippi delta,) Cl. 

1862: Hydrogrnphy of passages between the Sheepscot 
and "Kennebec rivers, rtlaiue, 26; service with 
the Western Gulf blockading squadron, w, 
56 ; report on reconnaissance of Pearl river, 
263, 264. 

1863: Hydrogrnphy of Casco bay, Maine, 25-26; ser­
vices connected with the army and navy, 52-5:3. 

Gerdes, (coast survey schooner:) 
J 8f>6: Triangulation, Section VII, 69. 
1858: Stiction YIU, 10:1. 
1860: Section VII, W; Section VIII, 86. 
1861: Section II, 36; Section VII, 59; Section VIII, 61. 

Gerdes, F. H., jr.: 
1862: Services in Section I, 26. 

Gihbs, Prof. Wolcott: 
ll:i56: Analysis of water, New York harbor, 7, 317, 

318; of sand, Key Biscayne and Cape Sahle, 
Florida, 60, 318, :n9. 
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Gibson, Captain A. A., U. S. A.: 
18C>4: Charg-e of Dra-wiug Di,·ision. 8S; report uf 0110r­

atiurn; on, ~44--i.-4~. 

IBGJ: New York ('Omn1issiuner's u1ap, 4-1-hW; C011-
grc.-;:s nHtp, 100; charg<' of Drawing Divisio11, 
) 01 ~ Yi~\YS 1 52-::J:~, 400 .. 

l 1356: Study of chart 1n·ojects, 8 ; notice of services, 
19: letter on detachment, 3.J.6. 

1861: 37. 
10362: 32. 

Gibson, C. II., Captain 2<l cavalry: 
J SG:l: Dcfonces of Philadelphia, 33. 

Gig· harhor, '\\-rusbingtou Territory: 
ISC>t!: 44\J. 
1 t<G2: 41 l. 

Gilbert, Assistant S. A.: 

I ~~·-1: Tria11µ;-11la1iou, La kl' Pontchartrain, 71. 
I ~J5: N (nv York survey, -t:J, ·14 ; Loup:- i.~laud, topng­

rapby, lfl-1; triaugnlu.tiul1, tu1wgrapl1y, ).Ia.ta· 
~nrda hay. ~JO-!Jl. 

13:JG: Topography, Long i:-3la.nll, New Yurk, 40, --11, 
u:~; triang-ulation antl topogra.phy, niatagonlu, 
Ua.Y, TexaH~ 77. 7e, 7n. 

H•;,7: Topogmph}·. Lake Borgnc, !lrl, lllO: triaugnl>l­
tiuu, )latagorJa bay, lU:l, lU4; topography, 

ltl4. 
18'.°").~ ~ H('C'ouna1:::.sn.uee in Espiritu Santo~ San .. A .. ntonio, 

and Aran:-1a.~ hays, Tex:11~, 1U7~ JU~. 
l'l5ll: Triangnbtion of coast of Tcxus, fl:J. 

lblitl: Tria1qrulatiou of l\wpns Christi hoy, Texas, n1; 

r!Hmtcter of bay, and of Lagurni delb Maure, 
:r,r;-:1~.7. 

1 i3fil : G4, 2li0. 

Gilbert, 8ub-as"i"tant \V. S.: 
ltl~>t!: Topography of Kcnneh"e rin•r, Maine, 47; of 

Luke Borglle aud shores of Luke Pontchar­
train, Loni:-;jana, ]tl;l. 

1850: Topography of Lak<' Pontchartrain, Louisiana, 
90; l{ig-olet~ sounlled, 91. 

lt3GO: Topography of San Antonio, l\Irn«Jliit, and Aran­
sas bnys, Texas, 92; chanwter of bays, ~~>5, 

35li. 

18lil: Topogrn1ihy of Aransas and Copauo bays, Texas, 
li4. 

1862: Obituary, 19. 

Gilbert'• bar, FloriJa: 
J r36rl: Section run across Gulf stream, 72-73. 

Gill, \Y. G., Lieutenant U. S. A. : 
1860: Services in Section 11, 45. 
1861: 21, f>I, 84. 

Gilliss, .J. M., Conmrn.n<lrn· U. S. N.: 
1860: Observations near Stllilacoom, Vt'ashington Ter­

rit.ory, 25, 101, 275-288. 
1861: 4:1, 07. 
l8n:~: Superintendent Naval ObRervatory, 210. 

Gilliss, .fames : 
1858: Services in Section II, 56; in Section YI, 86. 
18"9: Service8 in Section I, 39. 
J 860: Services in Section X, 96; Section XI, 101, 28~1-

290. 

Gillfas, .J. R.: 
1860: Services in Tidal Division, 103; compass divi­

ders, 29, 398-399. 
1861: Services in ditto, 72, 144. 

Glades, Florida k"Y': 
I ~:-,7 : :lt'H. 

Glcarn'r, (l •ark:) 
H~HH: A~si~te<l l)y eoast BltrYl'y. ~:2. 

Glube kn'; 
l,,l;:;, 17, 2llli. 

G. ~I. ]3a1.:lw, (eoa.~t surYey ~elH1m11'T:) 

ll"'c>G: Topograph:-·, :,<ection \'Ill.•~•. 
1 t<:-,f' ; Section VllI, rn;-.. 
1 t'ilill: i:-'Pction \'III, 1"7. 

lc'G2: Section I, 2<i. 
Goebel, rrof. : 

lt'GO: :t:'t. 
Gold bluff: 

lt'G:!: 341. 
Golden Gat.., ('tliifornia : 

]:---[);-): l~I; red sa11d, ~l7-D~: l111n~~s. 41U. 

Jt-;l...;:: 1-lydro~rapby of' nppr~m<'lh·~, 11-t: dc'f-.;t:r:1dinu 
arnJ dmntl'Ler rJt sl1on•:--. :~:!;I, ;~;_i;). 

]~;:in: llyUru~raphy of appru~H:l11.::;, ]U{J. 

li"li2: :iul. 
Gol<lsborongh, If. A.: 

JP;-)(): l~esourc·0s of \Ym:.hiI1~tm1 Tr,rritory, 2ft~-:2~1;)_ 
lt.:GO: Ob;-;crYation~ llt·ar Steilucuuw, \\,. ashiiig:-tuu T1'r­

ri tory. 29< •-2~) J • 

Gol<lsborou~h harbor, ~IahH-: 
lt'lil; Triangulafom. 2G-27. 

Gul.<lsl1ornngl1, L. J\I., Admiral l'. S. J'\.: 
l:"(il : ~:l. 

]."'l\~: ·11, 4~. 

Goodfdlow. Aesi:'tanl E. 
11:"":-Jfl: Tek•gTaphil' longituJe openuionf"., 2""H. 
l~J(j: Latitude aull Dtflµ'llPtic ohf:t•rvutio11"'~ i\Iu11111 

IJcsert, 8ection 1, :.!~l, :~~ 1 • ~):.;"; tl'legraph eam~ 
paign, \\'iln1i11gtnn and (\1h11nbia ;-,p~ n.~) ~ 

Marnn am11'1untg<lnwrr. :-,~, U::i, 104: !mi trnl•·, 
l'cruaudina, Fla., lil. ll7. 

1c:;-->7: Telf'graphic longitude operation~, ::\Jnbili•, ~lf1, 

~lf); nmguetie observations, Lower 1 1ead1 Tr1·e 
am1 )Io bile, !l(i. 

lt'~•8: Tch·graphic determination of fongitude ai Al­
ban~· uw.l l'I<·"- York, 5:1. ;,4; Ht. Muhile and 
J\f'W Orleans, n~. !l!); dnplimtion of n·cor<h, 
4:i. 

lffi(l: Howard and "~rstc-rn ridfCe. ]\faint', :i;-.; astro-
110111ical oh~ervation~ at Sm.it}n-ilh~, I\. l' .

1 
t i1 ; 

Illi1g'lletic ob.-;ervation~ at Smitln·ille, X. C., ti:!. 
1860: 8Prvict•.-. in Section \~ll, /f1: oln-.1)rvatio11s llt':tr 

Cape Chadleigh, .Labrador, ~:l, ~4~ ~6~-a.!';'.l. 

1861: Astronomical ohsfff\"afi1Hl!-' at r('llSH('Ula, FloriJH. 

5(Ul7: g-encrn1 assistant il1 office, 71, 7·L 
18G2: Latitnch_~ ohsP.r\·ntion~ at :hlount T'on1, ).I af'sad111-

scttf;1 an<l nt Sandford, Conn., 2~), 30; i:(·nentl 
assistant in oftiC'f\ ();_~: charge of )Jis.ct•ll an Pons 
Divi~ion, GG, 152. 

1'<()3: Tidul station in Section I, 27. 

Gopher key, Florida: 
lSi°>G: Topography, 28!1. 

Gordon, Lieutenant G. H., U. S. A.: 
1'3:>4: Rappahannoek triangulation, 46. 

Gordon river : 
18()2: 387. 

Gosport navy yard: 
186:! : 40. 41. 
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GoulcJ. Dr. B. A., jr.: 
1e;,4: Teh·g-raphic long-itnde operations~ I>e l~osset, 

4;,; Colnmhia mid \Yihniugt<111, r.u, 51, ;>J, f>fi; 
on :\luthiott's battt:ry and 1't•irel·'s '-'rituriou, 
11, f°}f>, 5t); tcll•grapltie report, *1:!~- .. l:~:l; 
<lirectiuus and tables for l\drct:s crit~riou, 

'J 31-' l:lS. 
J85f>: Allmuy olrnerrnwry, Ii; telepapliic longimue 

operations, Culnn1biu, ~- C., and ~Iacou, Ga., 
Cl, 2e6-:l95. 

185(): Telc·graph longitudes, 11; records autl results, 
17; campaign, ~!aeon und J\Iu11tgome1j" 1 f>4, 

f,r), Hf>, JG:{, lli4; :New Orleans station, 7~1; list 
uf dn-uu1polur ::;tun1, inn. 

11"'fl7: LoHg-itudl's. 25; vuluuw Lclegrapbic longitudes. 
:.H ; report on te1t•graphic longitude operations, 
311;,_3w. 

1~:-Jt': Cltarge of telegraphil: lougitudes, aa i Uctermi· 
rnLtic1n of lougitndo at .A.ll.Hiuy, ;):3, ~>4. 

ldCl: Report on longitmle of Albauy, X. L, by tele· 
~;raphic m-cthud, ~~1-~:)".!; on uLsL'IYations of 
solar t>Clipsr· of ldiO, 241-242. 

18G:l: On telegrapbiv longitmle, Iii. 15ti-1GO. 
}t)():J: Ueport uu longitn<lc, 15..!-JOli. 

Governor':-; i:.;la11U, ~l''Y Y Drk: 

I ~;>C: Tidal station, 4J. 
ld(jil: Ti<l1d oboervntions, 4i. 

Graham, ( l'()ast sur\'l'Y "·lwouer:) 
1 b;'>~ : Section V, 7:!. 

G ranU Islan<l 1 )as:;, l\li8~i~~ippi : 

l '"''•ti: Hydrography, 76. 
Grassy kc·y, (Florida rnef:) 

]t<GU: ·wreck in vicinity, 130. 

Gray, AlfrP<l (~. : 
Ji);,:<: 4fr2: 

Gray's hay, (rn»ll' Columbia river entrauce:) 
10'08: 401!. 

Jt'ti<!: 3G7. 

Grny's lrnrhor, ·w ushington T1·rritory: 
11';,;,: Hl I. 
1>-'f>1': 41!G, 407. 

],.,;)\): 11/.l. 

lr"lill: Tri1rngttlatio11s, !.lll; its c.haracter, 1 Oil. 

lt-ul: Prnli111i11ary hasc nrnas11m<l, 70: Jatit111lP a11d 
azimuth determi1wd, 70 ; tupug-ra11hy, i J ; 
examiuation for light-house purposes, and re· 
port, 21ifl-Z70. 

1Rti2: ;!7:.!. 

Grmi! BlnP Hill bny, Maine: 

J"lil: Triangulation, 2i. 

Green, 0. D., Lir•nteuant U. S. A.: 
1800: i:ierviceH in 8.Jction VI, 64. 
ll'ltil: 21, ;,1, R4. 

Greeuwell, AHHi,tant \Y. E. : 
1854 : Ba•e, triangulation, and topography, Rio Grande 

and Brazos, 73, i4; valu<• of Floridtt reef 
sketch, i4; report uu lower Texas coast, '30, 
•;JJ. 

l 8:i5 : "' estern coast islands, 94. 
18f>li: Triaui:rnlation, Santa Ba1bara channel and Santa 

Cruz island, California, 80, 99. 
11";;;: Trinugnl><tion of Santa Barbara i;lands, 108 ; 

resources of ditto, &c., 3!.l2-395; earthquakes, 
J09, IJU. 

1051': Triangulation of 81L11tn Barham channel aucJ 
i,Jands, California, 1111, lJ J. 

18GD: Triaug-ulatiou uf t,uu.:st above San Pedro harbor, 
California 1 91), ~)7. 

le't)(l: T_da11g-ulatit111 ()f Suuta HarL:irn channel aud 
it'.l1and:--, U;l,94. 

l:'!liJ: Triangnlatinn of .Santa Barbara channel. Culi­
furuia, ()6. 

]~02: Triang-ulation of San Clemenk island, f)f}, 

]t\l)J: Tria11gnlati011, east\vanl anll westwur<l of Santa 
lb.rbaru, Cal., GG. 

Guano river. Plorida: 
Jr\fiU: To11ography, G7. 
J.~Gl : Dittu, ;;;~, :!lil-<!G<!. 

Gue1nefi island: 
foti<!: 4o:l. 

Gulf coast of the Uuiterl States: 
J~.Jd: Proportion survryeJ, 18. 

Gulf of Ueorgiu, 'Yashiugto11 Territory: 
kiii'i: l ~tl-1~9. 

16,j~: Tria11gnlatio11, 11.J; topographJ, J J(j; hyJro-
graphx, 117; geucral Jescription, 4:)~>. 

li':i~I: Trinug-11lation, 111"2: hydrography, 104. 

Elili: Ditto, JULI. 

186~: 389. 
Gulf of l'llexicu: 

]t'J-1: Deep sounding-s anU current:-:;, 7:2., 73. 
H~55: Bottom, 8..J, <1eq1 i;ou1Hling:-;, Sketch No. :~8; 

magnetk <lt::di11atio11~, northeru coa::;t, 30~-

30:!. 
JB:iG: :'ik<'t.ch No. 4ll, (profiles of bottom;) rcmar1rn 

011 tit.1t·:;. ii, ];JJ ~ eu-tidal liut>s, i!.J~-~tit!; 

SkH.cl1es NoR. :i;,, :lfi; effot'.t of "·iucJs 011 tides, 
lf>, ~7:L--;:7G, 8k(~teh Ko. :J7; history of tli~· 

covcry. 17, It\ :~~i!-024. 
H'if•7 · fioumling-s, JOJ, 102; map of l1ottorn, !J4; ticJeH, 

170, 171. 
1B:it3: SouucJiug-s between Tortugas and Jl.lissis3ippi 

delta, llJ(), 

] bGO: ~ouu<lin~s, ~3-H-1. 

]1'l62: Co-tid11l lines in, 126-127. 

Gulf Stn,rtm: 
Jt!,j4: .Notice, 12; staten1cut of operations, discn.o:si011R 

and re.-nlt.s, ;')B-02; (;raven'~ Cn.pc CannvPral 

mu] St. Si1non~s Sectionkl, 60; Nantucket, 
ditto, (iJ; current bottle,, GI, 'JB[J, •mo; 
1emperatnre distributiou and permanenf'c of 
thrmcJs, 5() ; Prof. Bache on temperature tlis­
tri bution, "156-' 161 ; as related to figurn of 
bottom, 15!.l; cold wall, •mo; charts, •mo. 

1835: Fact" concerning, Ii; publication, 17-ltl; chart, 
Sketch No. 17 ; bottoms, :luO; exploration, 
5:~-fl5; Cape Florida, section 55. 

18;'6 : R@utrks, 20 ; soundings oll Cape Fear, 5!1. 
18G7: Exploration, 3J, 76, 77; distances of Cold \\•un 

from shore, lifi-176. 

1858: Observations between Cape Hatteras and Cape 

}'ear, 67; counter current noticed, 89; Section 
from Tortugas to Havana, 88; anomalies of 
current, 38, 2li-222. 

18f>!): Remarks, 28 ; under-running current, fiO; ub­
strnct of observations, 80; distribution of 
temperature in Florida straits, '.306-!lO\J. 

1860: Hemarks, 28; detail of year's operations, 7::2-
73; notes on observation and re.snits, 165-176. 
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Gummcy, \\'. T. : 
1-;r;;:: n .. fPTICf'S of Philadelphia. :i2. 

Gunstuek nHnt11taiu. NP\\' II:nnpshin~: 

] ,..;-_w: l)ctcrmiuation of latltucl~ au<l uzin1uth, ~t~~ :i4. 

G-uthriv, ( coa:-;t 1-ilirVL'}' i"d1oollt:r;) 

J~:>u: r.J. 
lei>~: S<1ctiou III. GO. 
ldtiil: Section III, ::.li<1l; Rectinn IV, G2. 

Guiliri<-. J. J., Lieut. Corn·g l'. f-i. N.: 
leGO: Hydmgrnphy of Urnhr keys, >-'l : sounJings in 

Gult' of l\lcxi.co. t<:~-M..1-; of ChanUeleur ~ouuJ 

awl l\lis;is;ippi 1rnssc:<, o~. 

Hahainish harlior: 
].-<()2: 410. 

IIalf iioou Lay, Cali f~:oruia : 

H. 

v·mo: TDpography eon1menet~1l. Q7. 
.].')()~: Topography, ~;o: (k~eri11tio11 1 ::!9~l, :~oo. 

J.~G:1: Tupo;:rraphy~ r)5. 

IIalf-,vay Rock, (Cuoco hay, :\faiJH· :) 
11'::.e: Lig·ht and fog-bdl reeonrnicndcc1, 40, 4Gll. 

Hall, Prof. ,Tames : 
]~;:;(): 1::;. 

H .. 11, (James,) (coast Slll"VC}' scbnmlf'r:) 
ldGJ : Section I, 31 ; Section YII. 59; Section YIII, 

ti!. 
lr'G2 :. Section I. 22; Seetion YI, 5:3. 
J;:l(i;J: Seetion I, 21 ; Section IV, 41. 

llaller, G. 0., Major U. S. A.: 
l~HO: Ohsr~rvn.tions tu~aT St.eiifi{'OOn1, \Y. T., 2!JI. 

Hallowell, E. D. : 
l BG:J : Defences of l'hiladelphi,i, 32. 

llaltcr, Sub-Assistant R. E.: 
Jtl;;:-:: Sen·i<'es in Section YIII, JilO, 102. 
JBOH: B(:rvices in Section I, :w ; in ~t>("tion 'TIII, ~3. 
1~60: Servicr•s in Section I, :~~. :H: ~Pctio11 YJIJ, l"'l(i. 

1HHJ : Serviet•J-> in ~cction 1, ~~: in Section 11, :3:): 

Section VIII, lil ; a"ig-ue<l. to \Ve"tcru Gulf 
hluckadin!! squadron, 1;2. 

l~G:'2: ~ervi<'CH in 8uctiou 11, ~U; topography of Po­
ton1rn.: xivcr, :~r>; serYiees iu \Vestcrn Gulf 
Lludrnlliug- squauro11, 55, fiG. 

18G:I: Geo<leti<· ubsei"Vations in Seetion II, 28; exam­
ination of shore-line~, Xuw llaycn, Conn.~ 20; 
<lefonce" of l'hilauelphia, ;J;J; service; in 8ee­
tiou VIII, 52-54. 

llamelin, Admiral: 

11"35li: Exchangw, for Coast. Survey publications, 90. 

Hampton river, Georgia: 
lSGll: Hydrography of lower part, 62. 

Ham11ton Roads, Virginia: 
1859: Triangulation, fi3. 

Hand, Lieut. B. E., U. S. N. : 
1857 : Aids 8hip llfo.ulius, ;;7_ 

Hanson's bay, Maine: 
1861 : Topogrnpby, 29. 

llarbor commissioners, .New York: 
1857 : Report. to, 3()8, 370. 

Harbor key: 

1857: 384. 

Harbors, &c., Uncted States coast: 
11"3G7: Entering depths, 171"l-184. 
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Harcliag", \Y. IY.: 
J r--:(iO: St~rvie{~s iu ~<'l'tiou I. :)"."': ~Pdio11 VIII, ,~i. 

1 ."."fil: ~f·T\?ic<•...; Ju ~1·c·tion III 1 :~~~. 

l~fr!: ~~·r,~ici·:-3 in ~t-ivtiou 11, :~'.! ~ ~t·etiou 11 I. :;j;_; 
~ee1iou -v-, GO. 

lt:G:~: Jlydrog·;·aplly of Jltlil~on Tiv~·r: Xl·w York~ :\-l; 
scrYil'.l.'~ iu St'Ct :011 \T, ..i_:--~. 

Hardy clock : 
lc-';-,(;: H\.t. 

Harlem riVL'l°, X1·w York: 
J~i>t): 'I'opogra1Jliy, 4;;; hyllrograpby, ·1·1. 

Haro 8trait~: 
l~J~.: ]~~-

Harpswrll harhor, l\foiw•: 
11'G2: Hy<lro~rnphy, 2G. 

Harpswell X~ck, Maim·: 
It/GO: Top11~rn11hy of Yieinity. :37. 

Htlrri.s~ Snb-~\._.;;.si~rant Stepht_•u: 

1.3~)G: Latitude a1H1 rn~t~·11etic nh-=.ervati.on:--:. J\l1n111t, 

I>esert. M-t•etiou I, ;1~!. :;o, !):.! ; triaH~nL1tioH, 
::\li:-;si!-i.-.;lppi sound. 7:), ~)~. 

1:::-'~/7: Tria11g·ulatio11, ~Iul1:le, nHlg'IH·tic olJ.:;:o-vatifm:-.:, 
Clmw.leku:· bay. !J7. 

JS;lf:: Trinng'l11afinn nf Ponollscot b~\y 1 4(i: yjei11ity of 
l\0\\- Orkan,, ]illl. 

1209: Tria11g-nlatio11 alJd topography of It:le au Bn·,ton. 
Loui~inna, d7. 

1 ~()O: Triuug-ulatiun of ditto, ~;). 

Harris, ,Jo>~ph 8.: 
l~G~: S('rYi{'es vdth \\"\~stern Gulr 1,101.:ka.Jiug ~qual1-

rou, 5C'>. !JU. 

IIttrrison, Ao"L'taut A. J\I. : 
J~;,4: "\YPr-ten1 coast topn.~rupl1y, 82 ~ re}Hfft. Poiut Aiw 

KtwYo and 8r1nla. Cruz, -:r:1;2.0, if~~]. 

18.jf"): J\e\Y York f'HrYe~·, ..:1:1-4.il: topug-rnphy, Kf'w .Jer­
s<.>y sill<· :I cw York harlmr, Jli.j-J!i;, : St. J uhn ·.~ 
ri\~c>r, ';"7. 

],300: Topl>g-raphy, ~andy lluuk uJ1C1 Harirnn bny, -1·!, 
!q; St. ,Joh11'~ ri\l'I, Flurala. (i.l, (j:J, Hi, :?··'-1-
~,~f~; C(-•dar tl\Y)'-., Florida, f)!)~ ~}-::: n•l',DHna:s­

fiallC'l', \,-al·<.·a:-::a.~Em, Cr.n~tal, \Y t:'-ti1ioL't'n-e liH\ 

n11d lluniusa.:-;~~t TiYl'l"S, Flu:·itla, (i~•, ;_!,~~)-:..!~)IJ; 

1·pport on disn~t1:r to ern1st ~nr\'l'Y i"t.:l10011er 

Benjttmin P"irec•. 341. 
Ie57: Iic·port on topog-raph;-, Cn111~wrlanll and Amvlia 

is1auds, &t.:., ~J, 8:!, 37/-:_:>7~J; I 1lyrnontl1 har­

l1or, 44. 
JC.JO: 'ropug-n1.p11y of C1apt· f'o(l bay, 4,i...:; of o~~a1Jaw 

sound, Georµ'i.a, 7 ;}, ~22-2;!-1. 
1859: Topog-raphy of llurnstuble harbor, J\las,;adtu~ 

setts. 40. 
l bfiO: Ditto of Capp Cod hay, ~1'3. 

J,~(il: Ditto near \\'Qst Sandwich, (Cil]W Cml h:n-,) :~11: 

:\luunt Hope awl Brio1ul bays. nit"<l" Joi au cl, 
a1 ; A'"·omac· comity, Y1L., :m. 

1862: Ditto of Narragansett hny. ';1:--,: vt>rffieation of 
pla.ne~tahlc v.-ork in ~orthampto11 eou11ty1 , .. a., 

39, 40; surveys of Xort1Jlk and 1iurt:--rno11th, 

Ya., 40; hydrograpby of :lletornkiu iulet. 
Virp:iuia, 4:.!. 4:t 

18U3: Pl:uil·-talttt~ :--tll'Vt'Y of Karra~an~Ptt bay. l~hrn]c 
}~lana, t:;; rOJHJp_'Taphy of Jios.il'r's. nlnff, 
Maryland, :JoL;l!J; service:; in Drnwiug Uivi­
Bion, 5:!. 
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1:£.arrLson g-lohfl lens: 

lf'G:l: Heport of Assistant J. E. llilgard, 20D. 
Hartnup, J.: 

l :3.-,~, : Chronometric longitude, Hi. 
J,OCO: 2:>. 

Harvard Ohsern1tory: 
ltl:JS: 11'~1. 

Hassler, Assiotant.T. J. S.: 
lt'i>4: Triangulation, f;urrituck sound and coast, North 

Carolina, 52. 
J8Grl: Triangulation, Srction IV, fi7. 
J,•;;(j: Ditto 'outh of Cal't' IIenr~-, Yirginia, GI, 91;. 
I1'i'ii: Ditto and topography 11ear Cape Henry, 60. 
11";'\1": Ditto south of Cape Henry, Virginia, 64 ; obit-

uar.r, 4~. 
Hassler, F. R.: 

I ffi1': Topograpl1y of Back bay. 65. 
]8[)U: Services in Section IV, 59. 
18GO: Servic<'s in Section II, 4G; Section IV, ;,4, 55. 
ll:lGl : Sen-ices in Section II, 3G ;· in Section III, 41; 

in Section IV, 4:\. 
Hassler, (coast survey schoonPr:) 

foGG: Triangulation, Section Y, Gi'; Section VI, G2. 
1e5~: Scl'lion I, 47; Section V, i l. 
18fl0 : 8f•cti011 I, :l;\ :1fi ; Rection ·y, GS. 
lRGJ: Section I, 27; Sectio11 V, 41; Section YI, GU. 
J >ifrl : Section I, 22. 
J81i;l: Section I, 21J. 

Hatboro', Penn.: 
1~;):): I\lagneth~ varh1tion, :n2-:11:-;, :~21. 

1H3t!: Secular cluu1gc of magnetic dedi1mtiun, 192-1 !K>. 
llatteras inlt._•t, N ortl1 Carolina: 

lciG(j: He1narks on changes, ;,o. 
Jl:lG7: Topogrnphy, Ei1 ; hydrograJ>hy, Gl; bar shifted, 

151. 
l8GO: Chang-f's in vicinity, 54. 
lt'(il: Hy<lrogrnphy, 44; oLscrvation" comm.,11ced ou 

currents, 44-4f>. 
18fi2: Ditto examiued, 44, 45. 

Hautboy islaud: 
H'G2: 3(17. 

Havana: 
ltlf:>G: Magnetic variation, 32::1-:J24. 

Haven'" anchornge, California: 
]t';)f>: lt'l. 
JA5b: 360. 
li:JG2: 3:J:l. 

Hawley, P.R.: 
le5G: Topography, New York hay, 42, 43: rescues 

coast survey schooner Beujmnin Peirce at Jack· 
sonville, Fla., 65; report on damage to vessel, 
:J41-342. 

Hazel l'oint: 
ltl62: 41f>. 

Heberton, E. P. : 
1860: s~rviccs in Section I. 42. 
1861: Services in Section I, 3:3: in Section YI, G4. 

Heceta' s Bank : 
ll:lrie: 3i:32. 

ltl62: :i;;:J. 

lfoight: 
li-<5(i: Of Mount Baker, \Vashington Territo1-y, 85: of 

Monnt Constftue<'. \VaKhingtou Territory, R.:;. 

Heights: 
1204 : Koticc of Cram on measurement of, 10, 39-42 : 

Cranl's al-,stract. it!lfl-"" JO:t 

18GO: Collection of <lat a, 2U; tali le fol plaue-tahlc lloc, 

397. 
18G I : Data collected for map of, 20. 
rnG2: Fur bypsomctrical map, JS, 

Ilein Ilank: 
ll'OG2: 394. 

Hein, C. S.: 
It;t5-:J: ScrYiccs in Soetion II, 32. 
IeG:l: Senicl•s i11 Section II, ;{4: inSt>clionIII, :17, 38. 

IIcin, Samuel, db;bursing ngt!tli, Coast Rntv(•y: 

JE;,.t: Di, hurncmenb, HZ. 
]i',;,;, : Hi· I. 
J.•,r;n: UJ. 
18.:J7: 120. 
1~5.~: 120. 
ltlG~l: 1117. 
Ji'lill: H14. 
]!'(ii : 7;j, 

lBG:!: G!i. 
l ~fi:I: fiO. 

Heintzp]man, S. P., Colonel, U. S. A 
l~Gl: 4U. 

Heliomrt1w: 
g-,G: rn:i. 

Heliotrope: 
Hi5i>: Sands's revolving, 3G4. 

Hell Gate: 
i >:1;,;, : 1 m. 
18i'>7: Hydrogrnphy, 51 ; water on rocks in, lr>O, 1'>1; 

tidco and tiual currents, 28, 2\J; Mitchell's r<•· 

port on, 3Gl, ;i;,2. 
rn;;s: Character of currents, 204. 

HempsteaL1 lrnrhor, New York: 
1859 : Hydrograpby, 49. 

Hendricks, J. J. : 
11'u:J: Services in Miscellaneous Division, GO. 

Hendricks, Thomas A. : 
H:'GG: Commissioner General Land Office, 286. 
185R: 22f> 

Henry, Alexander, mayor of Philadelphia: 
1862: 14. 

Henry island : 
18G2: 392. 

Henry, Prof . .J osrph : 
18[,7 : Index of references, 35. 
1858: mi. 

Henry, Joseph, (coast survey schooner:) 
1861 : Section I, 32: Section VII, 57. 

Henry, \V. H.: 
1860: Observations near Cape Chud!eigh, Labrador, 

245. 

Hergersheimer, E. : 
1860: Services in Drawing Division, 20, 21, 103. 
1861 : Services in Drawing Division, 73 ; details of 

work, 145. 
1SG2: Draughtsman, 64, 133. 
1883: Defences of Philadelphia, 33; serviceR in Draw· 

ing Division, 59. 
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Hering, 1\1. 0. : 
Jf-:r)K: Senti res in SP:etinn YTI, !n. 
l~~n: J)itto, 8i?. 
J86U: Ditto, 7G. 
Jt'{i] : Diltu, ;,i); oLituary, 2:1. 

lfrrron, \Y. R. : 
H<iR: Tidal observation> at Chnxl<•stou, :,;. C., !"'ti. 

ltifi!l: Dittu,72. 
1860: Ti<lal obscrvatione at Charleston, S. C .. G:3. 
1861 : Ditto, 48. 

Uet~d. (coast survny oleit!ller:) 

.lS~U: Boiler ex:plosion, :J, 52; Almy and Gihf'on's r~­
ports of, :m~-,IUO. 

H'Gu: lly<lrog-rnpl1y, i'r,ction III, 4t<: Scetion IY, ;,2: 
rc110rt of co1n1nissi1.>ll on huil•.:r cxplosiou, It', 
33;>-:Hn: Sketch No. 1)7. 

1P:iF: S"ction III, ii2, G:I: Section IV, 66. 
Jii(i(I: Sectiun III, 31. 

Hick's Neck, New York harbor: 
l'lGU: 4li. 

High i'lamh, coast of Tt'xas: 
BGI : Their character, G:l, 2G4. 

High school: 
lFIGG : Philnclel1•hia observatory cmmectl'<l, 4D. 

Ililgar<l, Assistant J. E.: 
1834 : Tri1n1gnlntion l~omputtitious, ] 0; statiou ~lgnal 

tested, I;;, 70: astronon1ieal 1nul 1na~11rt.ie ob­
servatiQns, Yanrs stntioll, Pt:nn., .. 1~: lati­
tud-e oh~ervationt:., Allston, zl111ith tt~lescnpe 

anomalies h_~i-;teJ, Gt1 ~ primary triau~ulatiolt, 

Sectiou Yill, Ph(Puix. eu p . .:;lzPd, J)auphine 
island ba:-:e, Co11111utiu~ Divi"'io11 1 7P, 7J : 
chargl' of Co1npnting-])iyisi.111. -t37 ; dil'Seus~ion 
probulJle t>rrorr1f \YUrdt•1nau·~ portahh' 1ransit1 
*Ji]; nction of :-;i~a-wakr ou 1nt~tal~ urn1 nwg­
ne:til' llt'e<lles, ..;c I ~}·1 

JM:>;): CJiargeofpulJli~hing-recon1r-:, 17; lllHg'nC'tit' ditto, 
J?i; dlscturnion of inagw .. •tic ubt·mn.?atious 1 1 ~: 
tal1le un<l not.es on l'Oa~t HlHYey iuagudic d1'­
cl~uations, 295-30£i: charg<~ uf CompLHing- I>i­
vision. 100-101; Dauphine island ],,i,,c, ~{i: 

triang-ulatiou, Section Vlll, <"7. 
18GG: Tria11g1tlation, Mississippi and Chan<ldeur 

sounds, 73, 74, 98, 2\11-292; azinmtiL Cat 
island~ 208-2og; n~eonh; nud resnlb, I "I; di::;~ 

cussion of nrngneti(_', distribution, ~W)-:.?;.l;>; 

pn~l'diou. tables, Hi, 29G-:lll7; <1l'sc,·iption of 
Lase apparatus, lfi, ::ot<-:llO: tests furtLcodo· 
lites, Hi, 3JU-:JlG ; signals and stutiou marks, 
2!J1. 

lt>r,7: Dase apparatuH, testing, 42; preliminary ditto, 
34; tlcscriptiun, 3H:-)-:mtS; trinngulatiou, Chuu­
deleur sound, \li ; Dauphine island \,,t<e, \17 ; 
topography, JOO; charge Computing Division, 
1 Hi. 

1858: Charge of pr<>paring records an<l reHultc;, 39, 120. 

18."19: 2[1, :~ld-:15:-i. 

1860: 29. 
1862: Assistant in charge of office; report on ofifrc oc­

cupation, 12\l; report on new form of axis for 
dippingneeulc, 23(J-23i:l. 

1863: ln ch<Lrgc of office, 58; report :ts assistant in 
charge, IHI; in cha1ge of Drnwing Division, 
121-124; l"l']JOrt on lfarrisou glolie lem<, 20G. 

Hill, LiPut. A. P .. P. 8. A.: 
l~;)G: Trinnglllation, lludt)Oll river. :m, !1:L 
J~;->7: Charg(· uf ofih·l', I HJ: pd1t1in~~:, 11~), nu1; priut-

iuµ- n·pl,rt+ ~:~:!-'..217 ~ a--;-;i..;tan:., 11~1, l!l;.!, 
1 ~;)F: ASc .. i;..;t:na iu Cua.st ~urvey oilit..'l', l l~ 

1 
i;,:L 

l>'\lf>: llitto, Jell. 

\l"'lil : 71. 
Hilton n~a<l i,;!:mil. 8outh Carolina: 

]~;>H: Sliun·-li1H~ ~urYe._r, titj, (;7. 
J,_,{jO: Topng-r1qJhy, r,f). 
1,..:n:•: Ditto, 4;J. 

Hinkle. Da,~iJ: 
]~lill: ::-:ervic<'~ in Elcctrotypiup_· l>ivi:)tou, "21, ltLf. 

],°'til: Di't". 7J, ]Iii. 

J ~G;l: ~crvic«.-; iu EleLtn1typr- ;_1n<l PhutognqJ]1 Divbio11 1 

(\;t. 

l ,_,1;:1: l)itto, CO. 
llinricks, ()..,C'ar: 

1....-:.)~: 8PrYices iu Sl:etion -v·, ill, ";;2. 

1 ~;-)~I: llitto, fr2. 

Jr::Uo: SPrdtl'~ in St>etion Ill. ri1 ; ~edion Y. ;,t;. 
1 ~GI: t)l'rYil'e-:- in ~l·ction I, :!~I; 8~ctio11 Y, 4;-,. 

lloa.komoak ba~~, ::\Ia-iu(•: 
l ~()1: Topu~rapb~·. 29. 
1 ~ti:!: lI,vdrug"raph,:.·, 2G. 

Hog Ieiarnl inlet, Loug islttu<l, X:•.\V York: 
Jtl1;u: 41;. 

Holland, \Y., Fir't Assistaut Eu.~im'"r, \;.I-'. :S.: 
1-r,n: l{t>por~ ou lletzel l1oikr explosion. ~t~:)-:qo. 

liolme,'s Holp tides: 
I~~.~: :J7. 

H 01nosa~~n rh:l'r, Yioriclu : 
1...::-){i: ~!1(1 .. 

1 r-:;"">~: Triang-nlatio11 of Yil'iHity, Ull. 

1-.z;>H: l>itto,"."'J. 

l~tlt>: 'I'upugT::-1pl1y of eutrn.lH'(.', 7H, ...... o. 

llood ·s t•a11al, '\ aRhing-ton Territory: 
l~j.->: 8in\·-1nill~, 1~:!. 

18.-){): Top(lg-rapl1y, .-'.1). 

J~;;,,;: ·J:l\1, Ht, .Jf>J; Hood's lltw1, .j;,:_! 

11'()2: 41.J. 

Hood's H ea<l: 
lt5~: 402. 
ltifr~: 414. 

Hooe, IlcrnarJ, jr.: 
J~:-d: Occnpation in l)ra.wiug Division, Hj1. 
1 et){I: SctYil'e..; ill ditto, l o:t 
l ~{J] : 73, 147. 
lti\i2: Services iu Drawing Division, G;;, 134. 
l8G3: Ditto, W. 

Hoover, J. T.: 
18jt): Occupation in Computing Division, lf>~l. 

1 till LI : Service" in ditto, 1 O::.l. 
l tltiJ : Clerk in Superinlemknt's ofl:iee, ;;,, 
mm: Vitto, liD. 
1863: Ditto, GO. 

Horizontal anglt>,; : 
.It3;:--,4: Heduction of. >t():l--*H;;. 

llorn ltashor, Yirginia; 
lt35D! Topog-raphy, Sf>. 

Jlortou's l'oint, Lo11g- l::;lan<l suuud: 
lh&..I: ~:!:!ti. 
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Ilo.'5rnrr. Cltarks, knb-af'sistrmt : 
11-<;'>1:'!: ~erYiees iu ~eetiou lX, 108. 
l "."';1!' : J )itroi H-L 

kCll: llitto iu Section I, :lr-: Suction IX, nz. 
].~tiJ: To110g-ra11hy in A('(_'<Jntai: t01lnty. Ya., :~0: tri­

an):(u1ation near \Ya~hinp:totJ, lJ. C., 41. 
ltG2: Tritu1~nlatiou and topography uf J>otornae river, 

a;\ :ai; tnpog-ra.plry rn·ar \Yillia.m:-;port~ }hl.~ 
:~c;; tu1iog-rapby uvar Drnrnmo11tltnwn 1 Ya., 4U. 

lf-.G~~: Serdc·t•s i11 SPL'.tiou I: ~:3: in Sel'.tio11 ·vrrr. GJ, 

52; about \Yilliaui.<port, l\1l1., ~l~. 

liouirh. S. J. : 
1·~0i: ~3. 

IIousarn. F.: 
]:'Iii: i4. Hlc1. 

]Ni:?: Hervkl's 1n fok1iug-room, 1;,:;. 
llowan1 stntio11 1 .31airw: 

1";'1(1: Occupi<'Ll, 34. 
Howanl't' lmy, ~lniue: 

J 1""C•~ : Triangulation, 2:2. 
llOWt', J-'.: 

1~60: 7G. 
Howell Cubh, ( eoaHt snrvr'Y Ht·hoouer:) 

Jt':J:': ~ectiou YII, H.J. 
l<'tiO: Section III, 51 ; Sectiou Vll, "II. 

Huwe'.s J .... 1.:·y: 
l i:;:;:-;;- : ~3~-1, :J~O. 

Howe,; nn<l Crowell: 
l~;,7: On aicl to ship ::\Iuulius, ·G::>, 4:l\i. 

Ifnbbarcl, IL B.: 
]1'(i0: %. 

llucl;cm river, N~w York: 
lt:;i-t: Triaugnlation, topograpl1y 1 anll 11y<lrography, 

43, 44. 
li'";,;,: 4;,: (Sketch No. 8.) 
J :-o;>li: Triang-nlri.tiou, :~H; topo~raphy) 40; Sketches 

Kos. ;>, Ii; tidal nh.o;;.r•r-vation:-:, 4"1-"1J, ~.!titi, 2t.i7. 
Jtj;,7: 3G,..: i triang-u]ation, 4D; hy<lrop:rnphy, f>i; lev~ 

e11ing-~, :ir)~. 

l1';"1~: Trin.l1f!11lntion 1 G:J : hydrogrnphy, 57. 

l~.)U: Triangulation, 4G; topograpLy, 47-48 ~ hydro~ 

~iapl y, 4H. 
i.~\iO: Ditto, 4il; topography, 1.-,-4{ij: hy<lrogrnphy, 

4(i-47. 

lr1fil : TvpugTaphy antl liydrography from Anthony's 
:Ko,,c to Tivoli, :lfi. 

J ~fit: 11ydrogrnphy alwve Tivoli 1 :{~. 

J:-<li:J: Triallg-nlation Cllstwanl of, 2!.I: hydrography, 
:~4. :1;,, 

1Iu<ls011, Cnp1. L. J.: 
1t;1;0: Ht·~('Ut·. of survivors of stean1cr 1Vnlker, 44. 

Hue-aml-Cry Hock, (western:) 
J.~(i;l: Approaches to Purtlu.ud hnrbor, Maiuc, 25. 

nu .. 11c·urn Point light-hons~: 
1<:<r,7 : 4:W, 440. 

I liq:rer, Knh-as•ist.nut 13., jr. : 
l~f"l(i: Triang-uJation, Ken1whne and Sheeps<'ot riv<"lrs, 

l\Iainc, 3 . !I:!: CeJar k"Y'· Florilla, Hi, !113. 
J~;,7: Trinngnlution, con.st of Soutl1 Carolhm, G~, 7J. 
I ;'~it' : ])itto of l~ooth Bay lrnrhor uu<l Vumariscott11 

riH 0r, 1\.1aitw, 40; of Florida C'Oast, lw1o"··· 8t. 
Jolrn's Jinr, ti:!. 

1~3U : 1 >itto \.If ~t. Augu8tine lunlwr, 7~t 

lt'GO: Ditto uear St. Ang-ustine, FloriJa, G::>. 
Ji'(;J : i'>l. 

I-Inger, Lil'nt. Com~. T. B., l:r. S. 1\~. : 
]t-;.;Jr:.: Hydrugrapliy of C1q1t' FPar P11tranec:;:: for eon1-

1ni~~iun, 77, 10lJ; re:-...uryey ol' ~Iafiitt\; dmu-
11cl, 7~, 10~ i off-shore Ronrnling:.;, eoast of 
Soutl1 C:uoliua u.rn.1 (Jeorp:ia~ 71-!, 7U; assigne<l 

to t'el"liou YI ll, l()fi. 
1.s;-,l): lly<lrog-rav11_y or l{t·rnpRteall harhor, New y ork, 

·ii~; (:nlf ~trPmn, ~O; Ce<lar kt·yb, 8;" .. i Ya!';se 

it Loutre. ~l':!: ..Atl'hafalnya hay, Luuisia.ua, 

and COw l~lnntlie bay, 9~. 
llurnbold t bny, Californiu : 

J~i:l4: Triangulation, BO; topography, tH ; statement. 
of it~ eomnier(''\ 7r·:~:\. 

h{)~,: TiJ.c ob!'ie1Tatio11s, 8~:J: liglit, 410. 
1 :-l~i:-t : :1t;.t, :~();-), 

l~:,u: H~·<lrogrnpliy, JIO. 
1eG~: :~a1. 

Humboldt, (town:) 
Jc<li:J: :i:m. 

Humboldt, (coast "nrve:-· sterrrner:) 
16;,.1;: 'Trinugnlatiti11, Svctiim Xi ~ J. 
11'~>~ : Sudim1 X. l 1 I. 
l~WJ: ~::kdion X, 04, 
18t>1 : Sectiou X1 G1i. 

1Inn1pback nwuntaiu, l\lttiut:: 

186~: Orl·upit., 1.J for µri111nry triangulation, ·-H. 
Humphreys, Capt. A. A., 1:. fl. A. : 

1,.,:--,:,: Otlice servie-t..·.J, 10-~IJ. 

ll'.l6J: 6:!. 

Humphrie8, G. E. : 
Jti;,7: .l:), 

Ilunt, E. IL, llaj<1r IT. S. Eng-inf'f'r~ ; 
]bj4: Ue:-:>< .. ·riptio11 of coa;-;t ~lu·yc-y 1rnse appnrutns, 

1:~, -... 10:)-"*]0i'.:$; ehnrg"<~ of printi11g rq1ort, 
skPklu .. ·s, ~J] : n·port 011 cnp;ruying iu t·oa~t 
~nrH·y, it:-' histmy, rnP111otls, \aTk·tie;.;, Jlro~­

peds. &l·., 1G, "'~(JI, *81~; li::-:;t of<lil"t'UYe1i1'.S 

and t1PY<'lopmeuts, *J.t-"' 17; teu }'l'f\r~· alpl1il· 

betical index HJH1 imkx of sl<etclie,, 17, 
*;.!:1tl-*2-~:-t. 

]b:JU: Iudcx of papers fiH eoaRt stnve,y, ] 1:-1; t"11-
y<'ars' inclnx, lt'-l!J: <luti<'H, 104. 

l~[i(;: Rq1ort 011 ind<'X fur seit.>utifi(' plUJ>O:'=.h~, JH, HI, 

:J:t;J, :i:io; pluu for abbrnviatinus of tit ks, ~1:11-

lt\57: Sounding apparatus, 34, :m; notes on, aud 
TPmple'1' report, ~De-402; tesh.•d, 51 ; iu<lvx: of 

~rientiiic references, ~)[); report on, 404, riur,; 
dbcussion of ditto, 406-412 : on systema­
tizing ahbreviations, 4J~4J4. 

1858: Iudex of scicntitlc suliject8, :;u; apparatus for 
sounding anJ levelling, :l!l, 40, 247, 241'1; re­
mn.rks 011 ocen.n dynumies, :)H, 21:~-~](;; on 
auornalies of the Gulf Strnaru current, :!17-
2'22. 

18GO: 341. 
I t-'62 : Ou coral", 18, :.!4 1-241". 
ltl6:J: Exa.111i1Jalitn1 of i:>hore~liue, Nt\W IJa.ven, Cou11., 

2<J; titles of hit, scicutiiic pupers, :!07. 

Hunt, .James 111. : 
ltsC.5: Point Wilson, fur light, 40ti. 
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Hunt, T . .J.: 
JDG:J; ln:-.trn111eut iuakr-r, 00. 

Hurl Gate, l\Iairn•: 
ld!i2: Hydrogr:tphy, 21i. 

1Iu88Py, Acting 1'1'1'tl'r A. S.: 
u~o;~ : 8ervices in Section X. r>7. 

IlussPy Hoek: 
].%~): Casco ba:y, Maine, 42, J:li), 

IInzzpy Hock: 
Jt),j!): 8aco liny, ~laiue, 43; Appernlix Ko,.;, .11) a11tl 

41, 3W. 

Hymrnis harbor: 
lrJ:J!J: Rock <lcteru1i1wd in position, 4.\ J:_11. 

Hyatt, E. T.: 
J.,.;(i3: Defences of Philadelphia, :iz. 

Hy<l•·, Snrnh G. : 
li'GU: 8hip assi"ted near the Marqucsa.s, Floric1a 

TCl'f, 7 J. 
Ilydrogrnpltil' IliviHiua: 

Jf:';)H: Of Coast SnrYcy offic-e, :{1, :~2. 

ldGU: Ditto of oecupntio11 of <>fiinn; aucl ;]ranglitsmell. 

lU~. J~:)-fi4: rule~ fnr n·t1ucil1g fr1Ht7 urlgilial 
slu-•ett-> in drawing chart.~, "!lti-:J:2~).. 

1861: 72. 
J tJOi ; n:~ : report on occt1Jlatior1~ 1 :~I, 1 ~;I. 

1"15:J: f>e: rcpurt of Captain C. l'. Patterson, I J!l. 

Hy<lrngraphic notes of Atlunti« a11<l Gnlf coa8t : 
J~iil : IG, i4, 173. 

Ilyc1rog-rapli ic office, N uYy Department: 

] ~{-)2: Supplied "·ith charts fron1 Coast Snrvf'v t•ffic<' i. 
IfyJn,grnphil' ,]wet•: ,. ' 

ldS7: LL"t of t•n::1st ~lHYffV, 24, 2-1;l-2fl-l: tliYision. JJ9; 
Rk<>tch 1\o. ;)1: i~lnkoly harhur, \Yaslli~1gto11 
Territory. r:G. 

18;)7: I\:enncher riYfff, 4;): Cn~Pn hny, 4;): Kt>whnry 
port, 4•1 ; uff-Hhorc, MassndmHctte, 4C, 47: 

dt.:cp-sl'H, 4i; NPw York harlJnr. :lO-.:->:!; Ilud­
;:;.;on riYer. G-~; l'atuxcnt. SL. )litry\;. Hu11pn­
l1annock, York, and \1nnies ri'\.~r-rs, fl-ti-,)H: 

1-Ia.ttcnt-H and Orac·od;:;:e iulett"', l'a1nplieu:--on11J, 

r;outh of Cape Looko11t mH1 Cnpt'. FE'nr, (i:~, 

C 1; ~t. l\fary',.:. Har nucl Cun1laffla11l1 ~ound 

cntnnu:e~, ~;;, Bli; Ht. .Juhu'ti riY•·r, 1-'U ~ Fior­
i~la. ref'{.:;, K7 : 'Ya{·.e:-t.i;;;assa aud Pc·nsa.t·ola 

ha.yH, 92, B:1; l\Iisslssippi so1111.J, ]OJ. 10;2: 
].-fatag-onla lm;y-, lOG~ llHi ~ ~If)11wrcY hnY aucl 
Santii Barban~ channel, 112, J J;\ ; ;,m l"ran­
<'isco brly, u:~. 

1858: Sitl's of work, 121-t:m; sounding 0f Slwepscott 
river, l\1aiue, 4~, 4D; J\.:euuebf:>c river, ~faine, 
49; Casco bay, 4\1: Let ween Cupe Porpoise, 
~faint\ an<l Purtsrnonth harhor, Nf"tY I la1np~ 
shire, 50, 148 ; re-examilrntio11 of L~'llll har­
bor, ~Ia.ssachust->tts~ 51 ; off-sl1orf' from CapQ 
Aun, 51; sup1,le1nc11tary "'Ork in Boston har­
lwr, !l2, J4H; vicinity of Lnd'1ingtfn1 }{(l{'.k~, 

near Nc\Y l[uycu light-house, Gb, .14-H; Ho11-

dont and Esoints el't•eks, llu<l::HHL riYer, .'")7 ; 

Nant.i('.ok:e river, Fii•diing- bn.y, \\~ieornien 1·iyer, 

}louk hity, aw] l\fm10ki11 river,(-):;?,():~; ]•a.mp~ 
lieu soun<l, North <.::arolinH, UH; llpproaclws of 
Bogue sound, North C:trnlirrn.1 Gtl, fl7: Capl\ 

l"ear t•ntranecs, 77t J[>O; .!iaffitt'A cl1ann••l, 
i8, Hi::! ; off coast of South Cttrolimt ,md 

Gcorf!'in~ ';,...), 70; f:.npr·lo i:;o111it1, Gr'org-in. ";~1; 

l'lt•rida rel'C ~i: U-uJr' ~lr1·;uu~ .::-;:, ~~l; Ht. 
Oeor~t.~ 1 ;-; suu11d, FloritJ.a, ~)I). r17_ i:-1:!--l;d: 
Gulf <A. )11..~xh·o, ]Ot): Lak1· HvrQ'lll. 1 o:.: 
.i:.\.tt"hafalaya ha:. Loui;-.;ia11a, Jll(;; Braz:os 
I~iYer l'J1tnu1c__·pr T-l'xas, H~!.l: uff wba'."Y•· t,f 
~an }"ranei.'l'O. Califun1ia, m1c1 qn:--ide ut 

Golde11 Uate, 11~1, ll-1. 
Jt:3U: 81iPep~t'utt aw.I l\:.t•nHt·l1ec river.'-, ~Iail1f". -11 ; 

appruadH~s to l'w-wo hay. ~1ait1(~, .J·2: ( <t]''' 

]_,orpoi:;(.. to Cape Eliza1H'th, :1\1uirn·. ·1~ : tJff­
t-0l1ore. l'Oast uf x('\Y EIJglaud~ ..i::;: ~ah·rn har­
Lur, ::\Ia-~sarhusl•tts~ 44: J)o.:.;t1~n harho:~:, .1.1: 

Ilcmpstt ad harbor, N(•\v York, 4-H; Bcttrvry 

shoal. Xl'w York ltarhor, 4!1: Ilucbol! ri>-er. 
.r-..-(~"- Yl•rk, 4~1: P:ttnxent, ~t ... :Hary·~. and 
.Ja1ite~ riY{:'TS, ;,i~: l:Vi~- aud Little Arnlt•mt·,-.:,-.wx 

1i' l'fS, ,->7: uff-.'ilion· from Capt' Lt1okont. (i{I; 

Hog-ue inll't to ::\l'\Y lU\'vr inlet, ~urtli CaH1-

liua, ()(I: i11-shon· from Ca1ie Fv:u tu Tul•l1', 

iulet. :Xort11 Carolina, and orl'-,.;;lwn·. H--t)~l: 

Bull'~ har. South Caroliua. m•: Pnrt ltnya~ 
e11trn11C'e. ;..;.onth Cnn_1li1rn: 711: Chc.c11('~ . .:;<'l' aw1 
Cult:tou rJ, t'1""'• ~uutl1 Carolin~!. i J; ;--:.apt'lP 

liar and appnmt·1w:-;, G(•ur~l:1, i l : Flori1]a 
n·cf~ -=-·':'.': c('Uar k1·;n:;, ~~): St. f;l'Ur~·0",s :O:OlllJ«l. 
Florida, ,--:fl. 

]~,->~): Li:-:t a11t1 rPgister n111nl1c·r~. 2"2. ~];>. ~Jfj. 

l~L;]: (Ori~iua1.) LiMt of title.; rL'g'i~i('r<"J :--i11e« ]"."'.JU, 
li\1-lc'U. 

JMG:~: l.t; l'L'g"iStl~n'd ;'llh:·a--'•ltff•llt to Xo. 7:t .... l.J:l-J-Hi. 

Hy<lro~raph}': 

lbJ4: Bertin11 I, :Xnntth ___ ·kt>t ~hoal--:. 8telh-;-a~1__·u\:; l 1u11L, 
... t:{:., : __ ~~-~~G: arm111d ~t·w YtrrL. 4:!: llud:--ull 

rivPr, 4.t: Sr-rtlon Ill. Jlntap~('o. l:np1111l1a1;~ 

noek. J.arw'.;:. C11C'~apC'nke, -! ... , 4:1: Cape Fl'ar. 
H1'nu-fort~ MPt'tion IY, r,:!i 5:1: )Jarlitt'I"- d1a1L-

1wL TylwP, Y, ,r:--,..,.: F1urida n•ef. Cofti1:.·~ 

PutdlC't'-, Tnrtlr• hnrbor. YI. ();"",, 1;ti; ( \·1lt1r 

kf":n•, VII, fiC"'-': off ~lil".-..i~~ippi dt·lta~ (~ulC 

dt'ep ~ounding·~~ ,~III. 71-/:{: I~in (~ran(lP, 

"\Y<·st lwy. IX, 71, ;;, : "-~q-eru cua.~t n·<·on--­
na1:--~anec aud :-tuvry~. :-:::1-;::~), 

]~.;,;-): lt;-:; f"xtf"nt, '.{: 8cdi011 I. 4n --t':!: II~ 4:t, 4:--,.17: 
Ill, riJ-f")~): Gulf :--:.tn·a111. :):~-:-):---.: IY. :)1-:-,r:: 
Y, K>-fiT: YI. Ti-.'<l: YII. "':\-"'~•: YHL 
:--<-:-1;-!J(I: we~t <"'Oa . ..it: ~lfi-UO: hytlrugraplJi(· in­

dieaticnis. W(_·st t'oa~t, :~~-t-:l'.""G. 

JH[•U: Gt•11r-ral t'Xtrnt, :~-4; prng-n""s ,,f:--·(·ar, (alistrnel.) 
!lt!-~-1; localilif>~ and Ii111it~ nf wurl~. ~·~-]011. 
:-.::e<'ti(1u I, BkPI eh ~o. 2. Kt·11nPbt'c (·IltraH«i~. 

:~:l: ca~co liny, ::w: l1):o:wkli a111l _,.\uni:-; 
Sq mun. ::\las:-admsptt:.; 1 :).t-;~:); Crqit• CoJ )l('J1-

insnl:11 :):i-~)7: ~n.nt"!tck('--t ~onnd. :~;. S!'<"tion 

II, ~keteh No. G, ~a11dy Poh1t, f'o1111cdin1t, 

4:l; N<·w Ynrk bay ancl lmrhur, .j.j; JI wl-uu 
i·ivl•r, 4'.t 8t•ction Ill. Slu•td1 ?\-o_ -; , T:m­
git>r sound, 4,".""; l~appnlHUlllnl'k rjypr, 4 . ...:. 
~(·t·tion IY, :;.;,J.H1tch No. __1:~, cnasr of ::\ort It 
Ca.roli11H, r)·2. f-'i'f'1l01l , .... , Kkc>t('h ~-(I. l'i' 

North and South Edi!-·do rin•r:-., ~(\nth C.aru­
li11a., ;-,,_;:; Port l~oya] c11tntut'P~ Beaufort rh-t>r. 

ntHl ~t. lleh'1Ht Ronutl, Sout11 Car()nna, .J.l'."-:lH ~ 

8t. 8hnon';.:; fmnnll null Bruu:-:wi<.:k lwrhor, 
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Gcorp-ia, 5~1, 2S2-~83. Section YI. SkC'teiws 
Nns. 2:), ~G. St. J\T:ny'A har nrn1 Ferumu1ilm 
harbor, Florida. ()'.""), Q:"j._t ; rloritla rPl'i', Ii;): 

sournlit1gs fnnn KP). \Yest to ::\lis~is:--ipp: ,lt>lta, 

(jli. l<eetion Yll, SkPtd1 No. ;;11. CPdar hy,, 
71}: 'Yrwea~as:-:n lmJ: Crystal riYN, ;-.;L 

1\.lark's rin:r, nml ~t. A1nlnwr's hay, 71 1 2~D-

2~W. Sc·ctio11 VIII, 8kPtel1 ~o. :t~~ :\li'-':-.;is­

:;;ippi sou nil, i ;>-7(i. ~el'tion I:Xi Skctcl1 Nu. 
41, c•Jast of Tf'xas. 7-'D. ~t·di011 X. 8ketclwi"'i 
No:-;. ·l-1. 4;J, Sau Diego l1a:~. Cortez Haul\, 

Sau Ch-ira:nh• r.ud1oragl'. Sau l\thlo Lay~ and 
Santa Barbara d1anul'l, ci~-t?:i. Settion XL 
l'ns.;;e ;\ Lontre, Louisiana. U:!; Atd1afalaya 
and ( 'i>te 11lauelw hays, I.Duisimia. !l'.2: ].lata­
~orda bn~-, '1\~xa:-;,'H;); Sau] \·drn harbor. (;a.E­
foruia, Jon; off-i:::.h1)r<·. from Guhll·n Uafr, Cali 

f1irnin, HlO; Cr0!-'ee11i City harhor~ C;tlifc1ruia~ 
4~ll' Hm111.o\,1t hay, Cnliforni:t, 101: Gnlf of 
GPorp:i~1. \Va~1tin~t011 Tr·1Thory. 10-l: Gray~:3 

harllol', "\Y-~1<..:hi11gto11 1\1rritory 1 Jo.1. 
],:-"(j(J: Gl'llera! l'lUitisti<_.~, :?~; i-:n111mary of yPaT\.; prn­

gr(·~...:. 10:--1-l 1;-,: n·1rnnk-.: 011 :o::pPL'ia1 1oea1itif-'S 

sunrn1i'<l, 17, I'"', ~"1; hydni;_!nqi11y of ::\lrn·i­
ermg-m.; lm:« '.Mniue, ::-: ; of Dnrnarisec_1tta rin-·r 

and Ll11il-..en'~ ha:·, :m; of part of Cape Cod 
l1ny. -~O: of .A;,ia Hiii anll l 1he1ps'f- liank. 41; 

of Fal"· Hook channe' aD•.1 Cholera bank, 
rn'ar ~t·w Ynrk lmr, 4;·; of Hudson river. "Xmv 
York. ·1ti. 47; of Pntomac. river, ;,J ; rrwon~ 
1rnissarn·t•, iu tl1c npJ1{·1' p~rt ()f Cnrritnck ;-;ouw._1, 
;"1-1 ; lirn• of ~on11di1q:~·~ run off tht· voast of 
,~irginia aw1 :Kurth ( !atolina, i::d: ~laffiti'::: 

Clmunel, Charleston harbor. n·~exiunirwtl, ~i(I; 
t"nnrnlinp-.s iH~lorg-an, Coo.'3fJ,\V, Hf'anfort rivcrt', 
Sonth Carolina, (iO-Gl ~ in 0:-:.:·mlmw Round, 

G(•or~ia, Ht-fr:J; in the nppro:M-.hc.:s of Altam­
alia :·wund: ( ~Porgia. (i:l-t;;;; off the <'Otlf:lt of 

U1·org-iu and J'loridu, 70; in i-;t. Augn:stinc 

harbor nnd HJ)prou<:hes, 70: H('('fitnls ruu aC'ro~s 

tlH' Gntf Htn·am, 7·.t-7:; j l1ydrog-ra.phy of Flor­

ida n·ef, iP: of l1eda.r KPys chunuoh; 1 Floriila, 
~]-K;.!: of St. George's SOUtHl, r1ori<la, tl2; 
in J \•w.:ct-cnla, :Eseanibia. :Maria de Galvez, 
arnl Blackwater l;ays, FloriJa., D:~ ~ re-eon­
rntii'iRanee at I'Ndido t 1ntrant·1· 1 7~J: s1wclal 
hy<lrogrnphy in ~Ioliile l.1ay, ~~: reMHnais­
sance of tlu~ Hiµ;okts, Lonisiaua, R9 ; hydro­
graplty of Chru1<ldeur ~uurn], Louisiana, 89 ~ 
of thP l\Iissb:~ippi pas~es, ~H; of l\latagonla 
hay, Texas

1 
!Ji-~l:~: of Salinas Rh er entranef', 

l\lontcrey lmy. California.~ ~)~; of Sau J~nnt­
cisco entrance, 92-; of Oak.laud bar, iJd; of 
Potalnma ernPk. !lK; at the mouth or Sacra­
mento river, California, U~: hy<lrogrnphy of 
Drak<:'s Lay, California, !).....; ; n~cmumit'!~unee 

of Coquille Rin•r entrance, Oregrm, JOI. 
Ji;t;J : Sumumry of work during year, 17-c-13; work 

con1rncnce<l in Pa.ssanuupto<ltly ha.)', J\.Iainn, 

25; sonndiugs in Jl.lerrymeeting bny !llll] An­
drosr.og-gin iiver, ~Iahw-, :·n ; in Casco bay, 
32: rocks develoJ>ed in Sandy bay, :Mas>a­

drnsetts, :i2; currents observed in Ilostou 
lmrbor uwl Ca1i~ Cod hay, 3;;; Hamstn.hle 

harllC>r sonndecl. 33: shoals dev,'lope<l off 
Nantnl"kl't, :.;:~; l\iount Hope anU Drir:tol 
Lays

1 
]:::,l10d1-. l::.\hnu1 1 sount1l't1, 3~~; Jiutlson 

ii \~er, abon• HinPhc·ck 1 1\r'w York, :1Ci ; saucl 

ridges off Harnep;at and Cap<· l\fay, New Jer­
sey, J(i: De1awan1 river betwren New Castle 
m1tl Hl·t~<ly Point, Lt->iWPPl! Heel I~rutk awl 

BilliHgl"port, aull O]'JlosilP tn Philatlel11hia, :\/; 
gcueral n:to11unisf,mtte or~ Potomuc river, 41, 
4::l; off Falst· Cave, coast of Virgiuir1, 4.1, 
Ut-U~; resurvey ofllatteras inlL~t, North Cnr­
oliua, 114; Tonrnles hay, California, fr:~; work 
eom11H-~11ced in I~oo:-; b11y, Orl'gl)Il, UU-70. 

ltou2: Betwecu \Yiocasset and Bath, :\Iaiuc, 2l;; in 
the upper piirt of Case" bay, l\lnine, 26, 27 ; 
Baru~tnhle harbor! l\.IassachusettHJ ~ii :Nnrra.­

gam;ett hay, Hhodl' lslauc1, 27; Iln<l~on river, 
uLovt• TiYuli, :J~2: ])t._,l:n.vnrt> river, near Lt? ague 

b1an,l, :~'.!; ~leron1kin inlet, Yirginia, 42, 4'.); 

]>otornac river, ,1J ; !Tat.terns and Orqron iu­
ldsi \-irgi11in 1 44; Ik•aufurt harb1__1r, North 

Ca.rolinn, 4G, 47 ; Stlnto riYrr an<l lmr, ·H>; 
Nurtb I~tllsto inlPt, 4~), r)o; St. lldc>11a ~onrnJ, 

So11tl1 Citroliua .. , :10; Port Royal 8ound, South 
Carolina, and Sl'U11 creek, 50 1 51 : Calib0g-ne 

RouuU, South Carolinf1, a1H1 Tybee roa.ds, 
G1::urgh1, r) l ; Fkirirla rncf, .':'">;{; Karquines 
strait, ~Ian· Is1a1lll i-;trait, and tlu.'. bar of ba11 
])nblo hay, Ca:ifornia1 (j(j: Bodegr1 bay, Calw 
ifoniia, iii; Kons hayi Oregon, and Gray'K 
lH!rl1or, 'Ya8hi11g"tun 'Territory, 0~. 

18G!l: .lef\i·py's lc·d~tc, 2~\-2J: approaches to Peuob­
t-><'Of hay, )-la.inP, ~-1; Hucklant1 hail1or, ~Iaine, 
24; apyirnachcs to Carvcr'ti Larbor1 (Penoh­
Hcut. hay,) '.\Iuine, 24-2''; approaches t11 l'ort­
laud l1arbor. '.Mainl', 20 i Casco bar, ~fahw, 
~0-~li; Sippican hrirburi ( Buzzartl's hay,) 
l\lasSiil'11usettt:>1 :20; off J\lontauk l)oint: New 

York, :{:l<l4: New York harbor, :34; l!nds011 
rivcr1 New York, :~4-30 i armuul DcltnYan: 

lJreakwater, :~;); Potomac river, 40 ~ reeon 
nai.-;sall.ce ill 'Yinyah bay, South Carolina, 
4:l-44; Port Royril sonml, South Carolina, 
44-4G; Story'R river nn<l Station creek, 4G-47; 
TyiJel' entrance, Georgia, 47; 'Yassa\v souncl, 
Gt•,orgia1 47 i Ossa.baw suuntl, GPorgia, 47; 

Florida reef,, 41': ClULrlotte lmrbor, Florida, 
r,u; in Sedion X, ~f,-i>Q. 

Hydrometer, Saxton's: 
11'lfl:l: 17. 

HypsomPtri!'al map: 
HltH: (See Heights.) 

Iardella, Sub-Assistant C. T.: 

I. 

1856: Topography, Cape Cod p<'ninsula, 33, !J2: Flor­
ida keys, G:J, !J7, 287-il31J. 

1857: Florida keys surveys, 83, :ltl'.l; report, 387-3e!J; 
topowaphy, i::lcctiou I, 43, 44. 

1858: 'l'oJ>ography of l<'lorida k<lys, 8G, 225, 2'26; of 
St. George's sound, \l4. 

18.59: Topography of Florida keys, &c., 7H. 
1860: Ditto Lctween Chincot<Jag1whay an<l Pocomoke 

oouu<l, Virginia, 411; of Charlotte ;ouncl, (ii, (i\}. 
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JMGJ : fJitto of kPyR io BarnrR's so1u11..l, ;,4; of insi<le 
.shore of CharlottP lrn.rl1fJr~ FlPrida. [)4. 

Jr3G2: Topography- of water pass.ngf·s l;t.>twPell 'Yi8ea:o:~ 
set and Bath, )le., 24: Lydrography of Florida 
n-·(~f, f):t 

18G3: Services in Section I, 2r>; plane-tahlc snrvC'y 
around Baltimore. J\Id., :n; scryices in Sec­

tion VI, 4\J. 
IceLergs ! 

lBGO: 2:i7. 
le~· lines of certain New England harbors: 

l>':>oo: 4ll. 
Illinois rivt:·r, west coast: 

1t'Gfi: Eu. 
Jti:>ti: :i7;;. 
1tifi2; :1-1:;. 

Inclination, (magnetic dip:) 
18:iG: Mount Desert, Maine. 30; shliions in Section 

III. 4;,; ~Jaeon and l\lontg-omery, S4; at va~ 

riouH stations, 214-iiG, 2;2';: Sketeli Nu. O:!; 
sPenlaryariar.ion, northeastern 8ta.te8, 2:3:-->-24J ~ 

Sketch No. G:l; western coa:<t, 24lH!4D. 
Index: 

1'iG4: Xotil'P of tPn yPars, 17; tPn years consolidaterl 
nlphahetif'r1l~ *;.?:·W- 71 ~7Tt: ten year.:; of ::!-ketches, 
*:!~n to +:~8;>. 

1 Pf'>ri: Of f'rif·ntifie papers, ] ~: ten years ditto, ] ,3-lD. 
1 ~;->n: I~.emark:-.; 011 1 for 8Cit·ntitie pln-po~t)s, 18, 323-328; 

puhlicntions collakcl for, :l'.!t'-!l:JO. 
Jt3G7 ~ Seieutitic reforeucvs, :1;>; 1-lunt':;. report and dis­

cusoion on, 404-412; on syst~matizing aLLre­
vhnious, 412-414. 

18Gf': Of scientific references, 30. 

Iuclia-rnhhcr: 
185!:3: Contrnctiun undPr pressure, 40. 

Indian creek, Maryland: 
18GO: Topography, 50. 

Indinn disturbimces : 
lff>G: Coast of Florida, GO, G!l, 34:1: \Vashington TPr­

ritory, 83, 1:'5, 1-'(i, :H:;-:;4;;, 
Indian river, Florida : 

11-ifiJ : Trinngultition and topography, 51. 
Indian river, Maine: 

18ll2: Triangulation, 22. 
Iudian River inlet aud key, :Florida: 

18'>5 : Tide observations, 80. 
18G9: 
18GO: 

Triangulation, 7 4. 
Triangulation, topography, and character of bars :i 

and cltaunels, UG, (i~-(i9. j! 
Indian war: 

1859: Use of steamer Active in Washington Territory, 
Appendix No. ~ltl, 3G7. 

Induction time: 
ltiG3: 17; report of Assistant Dean, 205. 

J! 

I! 

Inland rm:.::::.:ag,~, Sont11 Caroliua :-111d C{·nr9.'ia: 

l,;..:;ll: Topoµ-rapliy. G7. 
J~(iO: ~7. ;)~- _-)~t, lil. 

Inspection of fidd paTtie1"1 liy SupC'rintendl.'nt: 
1~t)1 : 2~-:~;). 

Instructions: 
Jr:lil: For survf"y~ of that year, - : triang111ntlon n11d 

ina~1wiit' ohserYatiun:-< in 1.)nlllplil'n F<Hnlt.1, 

Korth Carolilia, 42, ·1:1: triang-nlati1m m1tl to 
pog-rnph,Y nf upp<'r part of enn.~t L~t' SoutL Car­
olina~ 4;,: 1H~t\\·eeu ])eanfurt, S. C., aud Sa­
va1111ah, Ga .• 4fi; topugrapliy of \Ya.ssaw 

son11U. 4i ; l1y<lrop-rapl1y of St. Cat11arhu<~, 
'Yassffw 1 aud .:.\.ltarnulia ~nn11d:s, Georgia., 4...:.; 
.nir-lin<· triang-nlatiou U.1'\·anh Ce<lar ke~~s, Flor­
itla. -1~1; tri:..u1~·n1atiou ~outh of 1'Iatanz:tt'i inlf·t, 
Florida 1 i'°>(1-;»1 : 11ydro~raphy of Charloth .. har­
),or, Flo1 itla, ;,;): of Ht (~l'orge'=' and Pt. ,~in­
eent so1nHJ:-:. l-""lorida 1 ()11: triangulation and 

tupogrnplt,Y uf kf'yt" i u l.'\11_', an ll1etun son1n1, 
Loui:-.ia11a, 'il ; tria11g-nlatin11 of Atchn.iah1.ya 

ri\t'r, Lon1siaHa, G:2: ufLaguwt:\-Ia.<lre, Texa:.;! 
Cl. 

Instruments: 
]-.;.-}'"'"': Fnr sounding and k•Yelli11g, ,10. ~47. 2-1~. 

J~.-1~': ao. 
ltlfiU: Antl apparatus, 29: trial of llluut's theodo1it1~. 

:JG. 
lt'Gl: RPsnlts obtn.iiw<l "·ith ll•'W form of ,;ouuclin;; ap­

paratus, ~l, l:J;)-l~U. 
Instn1n1r11t f'l1op: 

1 ,,,;,4: '1!. 
11';>:,: 111:;-1114. 

lt':iG: Occupation, HO. 
ff;i7: I l\l, Ell. 

l~;)h: Sn111null":'\~ of "·ork, EW, J:.7. 
Intensity, ( nrng-netic:) 

lt3;-,(j ~ l\lonnt })p:-o.ert. ~laint·. ~lO; ~tation:-; in Recrinu 

111 . ..t_;): ::\laeon a.ud )loHtp.-1_nnPry, ;).1: at va­

riouN ;-;tn,tion:;, ~1.t-~~.\ ~:!i : t)kdl'.h Nv. c~. 
Invasion of the· Stlltl' of I'e1rn;oy frania: 

lt'(i:! : l.t. 

Invincih1" Hock: 
1r-1:-l:-1: Hi. 

Ipswich harbor, Massaclmsetts: 
1e:;;;,: Sketch No. 4, t<>pography tv Newburyport, :1!l. 
l':l56 : Hy<lrogrnphy, :l-1, :i;,_ 

Iridium: 
18'-i: Surfopc copper-plates. :l-1. 
12G6: .As coating- for eugTaveU plates, :~O. 

Iron pih' signals or beacons: 
18;>;,: ti0-8L 

1856: For Elbow, Floridii red; GG. 

Islands: 
.,:fl lt:57: \\:-e.stcrn coast~ suryey, 

II lsogonic lines: 

Ii~,: 1855: Shtch Nu. 5G. 

Information furnished : 
18fl4: Hi; list of, •11, '12. 

107, Jll::'. IW. 

IP.55 : 22: list, lli>-116. 
1856: 11 ; dPtails of, 104-106. 
1857: 2!l, 24 ; list of, 135, 1 :J(i. 
18''8: On special c.alls, 28, 134, 135. 
1859: Remarks, 22; list, JI 8, 119. 
1 f!60 : I u answer to special ciills, 22, 117. 
l&ll: From Coast SnrYey archives, 17-18, 85-81). 
lf!fi2: Ditto, J 4; list, 74, 7>». 
186:!: ]·'rom the offic<', 14, 1>7-()tl. 

ii 
ii 
ii 

II 

1~:-)G : 20H-~~r> ; Sketches Nos. 6J, 62. 

Isle au Breton :o;onncl~ Lon tsiaua: 
ISG!.l: Triangulatiou nml topography, 87. 

lti!iO: Tri:mgulation, c'5. 
lStll : \York suspended in, IH, 

Isle au Hant Tl1ornughfon·; 
J~;-).:i: ';!;l:L 
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lves. f'h•nncc_v: 
l~1;:;: lkfonccs of Philadelphia, 32. 

lvy II ill, Colll•Pcticnt: 

l~L;;J: GeoJetic awl n1ag-uetic ob:--ervation:;, 2.:~-2.D. 

J. 

• Tuck. Prof. W. TI. : 
1~r>;: Tdegraphlc long-itu<le, I're<lerickton, ::l!>. 
l~ti{l: 2:), 

J mrn" Gulhrh·, (,J1ip:) 
J~~)fi : Helie\'("'Ll L .. v coast survey stean1er Convin, 18. 

• Jarn1·' Hall, (<·oa"t Hurv1·y schooner:) 
IeCt1: ~t·t:tiou YIL 7t~, ~l; 8ection YIII, B7. 
·1,.1;1 : S"c·tion I. :\1: Section VII, 50: Section VIII, 131. 
1~(;~: S..:etiou I, 2~. 

._1 mnPs ri\~('r : 

lt3~,4 : Triang11latio1t, 46: topography, 48; bydrogra­
l'hy. 4\1. 

l8~1:i: Skntcb No. 13; triangulation, 49; hydrogrnpby, 
i)]. 

J8C1G: Triangulation, 46: bydrograpby, 49; Sketch 
~u. 7. 

18;:)7: l!itt<>. 54: h,vdrography, i">'.l. 
]F\f)~I: Rhon·-lhw f>Urvt>y. [)5~ hy<lrography, GU. 

1Jan1et'·~ isltiud, South Cu.roliua: 
11'\li:!: 4;-'. 

.lamps'~ i~1a.nJ. Pacific coatit; 
l~fr2: ~m7. 

Juva llca<l: 
Jen~= :m::. 

Jdfrey"s Httuk : 
ltititl: :J~l-411. 

Jdlh~y'1:1 lt•Jgv, :Maine: 
lc"iifl: 40. 

1t!l):l: Hy<lrogrnphy, 2:\.-24. 

Jckyl sound, Gt><n'g-ia: 
] ,::'tJO: Tria.ugulation~ GS. 

Jekyll. T.: 
Ji<lil: In Drawing Divisim1. 73; <lctails of work, 146. 

. Jenkins, ComlllUlHlcr T. A., l~. 8. N.: 
1~~)-1: On Coffin's Patches, iif:l;!~. 

l,.,:">li: 1;,. 

Jeuki11~ 1 C. T.: 
Ji%! : rM. 

Jenning-s, J. :K.: 
J,<;,7: Ai<l rcml<'red, Uli. 

J t>rid10 cn·d\., South Carolina: 

l flfi2: Sounded, 51. 

,Jersl')· tints: 
1;,;,7: :lGfi . 

• Tohu,on, Sul•·Assiotant "'· M.: 
18<>4: Topography, Pajaro river to Monterey, 82; re· 

port on country between Salinas and P .. jaro 
rivers, Ca1ifon1ia, '*;31. 

1855: Topography, west coast, 9f>, !>Ii; report on Santa 
Crnz, Sanlluenavcntura,&c.,ltlf)-188; Pigeon 
I'oint as light-house sit1>, 406-407. 

Jfi0,6: Topography, Santa Barbara channel, California, 
82, 100. 

lff>i: Earthquakes, California, 109; topography, Santa 
Barbara channel, 110, 111 ; repGrt, :l90, 391. 

J.~~.~: Topography of I'Gint Duma and Santa Cruz 
islarnls, California, 113. 

185!1: Triangnlatiou and topo!!'r:.tphy of San Pedro har 
Uor~ Cali!uruia, H7: topography of Santa Cruz 
islarn.1, California, ~IU. 

] t1(j(); Topography of Santa Cruz i~land, California, U7. 

J 8(i I : Ditto uf cuusl of Ualifornia, 61 -68. 
l~fr2: fill. 

Jer;;J: Topography of lhlf l\loon bay. California. w . 
Johnson, L. JH. : 

]ti(}(I: F;crvices in ~t:'etion T, 4'~; SPction \ 7 JII, 90. 

18()1: Services in Tidal Division, 7:.?, 144. 
Johnson's kl\YS: 

If',-, 7 : :lBU • 
.Johnston·, kc.'-, Florida: 

lb:")(): Topography, G-l, 287. 

Johnstone, M. T.: 
li3(iJ : 170 . 

11'ti:!: Scniccs in l\.fop Room, 152. 
le!i:I: ln charge of distribution of map;; and charts, 60. 

John Y. l\fason, (coast survey "'lwoner:) 
]8;,(i: Topography, Section III, 48. 
li'i""11': 8ectiun 111, GU. 
!dill: Section III, 4(). 
1861 : Scdion III, :lll. 

Jones, C. n., ""l·: 
JS:-1~>: Cunpnt bottle card, 47~ 

Jones, Cflpt. Thomas: 
l~i:1'.I: 3G. 

Jones, F. M.: 
l8Gl: 46. 

Jones, \Y. H.: 
11'61: 6G. 

J ones's creek. Maryland: 
18(ili: 50. 

Joseph Henry, (coast survey schooner:) 
1856 : TopugwpLy, Section VI, fr!. 
]PO,t:i: Section Vll, 91. 
18fi0: Section II, 47; Section Vll, 7G. 
J8Cl : Section I, 32 ; Section VII, [i7. 

l:"li:!: 8ectionlV,47 . 

Jordan's Rock: 
1SG7: 46. 

Juan de Fuca: 

J81i2: Straits described, :180, 381. 

Julia Howard: 
loo7: Aid to ship, 436, 437. 

Junke11, Charles: 

1861 : Services in Section III, 41 , 42. 

K. 

Karcher, Louis: 
11'60: Services in Hydrographic and Drawing Divisions, 

Hl'.!, 103. 
1861: Services in Hydrographic Division, 72. 
1862: Ditto, 64, 130. 
1863: Ditto, 58. 

Karquines strait, California: 
18:i(i: Topography, 81 ; hydrography, 83. 
1862: Hydrography, 60. 

Keiley, .Tames : 
1863: Defences of Philadelphia, 32. 
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Kelp: 
ltl55: Of Fuea and California, 183. 
ltlG8: In Canal <le Haro, \Vashh1gton Territory, 480. 
1862: .Fi0Jds on the western coast of the L:nite<l States, 

394. 
Kendall, Prof. E. 0. : 

1854: Moon culmination observations, 43; report of, 
"120. 

1855: Moon culmination observations suspended, 46. 
1858: 32. 

Kendall, John: 
18ii8: 98. 

Kennebec river, :Maine: 
1856: Triangulation, 31 ; topography, 31 ; bydrogra· 

phy, :~:l. 
1857: Triangnlittion, 42, 43; topography, 43; hydro-

graphy, 45. 
1858: 'l'opography, 47; l1yurogrnphy, 49. 
1Afi9: Hyrlrography of approacl1eH, 41. 
]8ll0: Triangulation flD<l topograph~-, :Mi-37. 
lAfil : Topography, 3lJ ; hy(lrography, :n. 

Kennebunk light: 
1855: 411. 

Kern, Albert L. : 
tsG:l: Defences of Philadelphia, 32. 

Kerosene oil: 
1801: Used in tide-gauge, :l'3. 

Kerr, David: 
1858 : Services in Section X:, I J 2. 
1860: Ditto, !.J7 .. 
18GJ : Ditto, GB. 
1862 : Ditto, GO. 

Kessel's clock: 
1805: Putting- up, 293--294. 

Key Biseayne, Florida : 
1850: llase measurement, G:-J--71 ; Sketch No. 27, 174. 
1856: Analvsis of simd, 60, 318-3W. 

Key Biscayne Lay: Florida: 
l[J09: Topography, 7G. 

Key Largo: 
Jb55: 173, 17 4. 

Key West, Florida: 
1860: Establishment of a magnetic station, 27, 71 ; 

result<:, 326-:U9. 
1861 : Magnetic observations, 55. 
1862: Ditto, 54. 

Keys, Florida : 
1854 : Survey of, for Land Office, G4, 65; reports, *25-

"28 
1855: Triangulation, 73-74; topography, 75-77. 
1856: Ditto, 62; topography, 16, 6:l, 286-289; hydro· 

graphy, 65. 
1857: Report., of surveys of Florida, 79--81, 82-65, 87, 

382-390. 
Killlsut·harbor: 

1862: 406. 
Xilla.muck river, Oregon Territory: 

1858: 385 •. 

E,:ill Von Kull: 
18.56: Tides and currents, 44, 26:°>-266. 

Kincheloe, Julius, Sub-Assistant: 
1858 : Services in Section I, 46 ; iu Section VIII, 98. 
1859: Senices in Section I, 38; in Section V, 65. 
1860: Services in Section I, 35, 36; in Section V. 58. 

34 cs 

1861 : Services in Section X, 68 
1862: Services. in s~ction X, r)9. 
1863; Services in Seefiou X, 5;). 

King, M.C.: 
18MJ: TiJc;s, Section III, r;;. 
1860: Tidal observation~ at Old Point Comfort, Vii., 52. 
lBGJ : Ditto, 42. 
18G2: Ditto, 43. 
18G3: Ditto, 41. 

King, Rufus, jr. : 
1 Bf>8: Services in Section ·vT, 82. 
1859: St!rviec·s in S<lction II, 47; Ser.lion VI, 74. 
IBGO: Services in Section VIII, 77, 78. 

King, John: 
1858: 100. 

King, V. E.: 
kii>5: Report and nrnp-rnom. l 03; distribution aud bale 

of map,, &c., 5H><-·ir,u. 
J83fl: Distribution of Coast Survey puLlicut:ous, 16ll-

1G:1. 
1837: Report, dist:·irmtion and sale. of ma1Js allll Coa.5t 

:Survey n•ports, 217-22.:..!. 
J,~;i8: Di~trihntion of uutp~ awl charts, 1191 17G. 
181:0: S<·rvices in Coast Survey Office, 104. 

Klackriug-, T. C.: 
l~fj(): Sorviet~s in Engraviu~ Division, 103. 
J8(il: Engntver, 7;;; domils of work, 132. 
18G2: Eng-raver, 05, l~~d. 

Klamath river, California: 
1>'35: 180. 
ff:J.": 370. 
IBU2: :HI. 

Knight, Jubu: 
lt\5rl: OC'cupation in EngTaving: Divii;;ion, 164. 
ltl(iO: Services iu ditto, 21, JO;). 
I8fl1: Engrnver. 7:i: cfotaile of work, 150. 
l t'G•! : Di!to, GS, l :36. 
] Hli:3 : St>rvices in Engraving Division, 59. 

Kohl, Dr •. J. G.: 
lt':->5: Historical memoir on west coast discoveries, 11-

12, ;:;; 4-375. 
18;"l6: AmMl., of discoYery, Atlantic coast, 17, 31!}-322; 

Gulf of :Mexico, 17-fo, :~22-3',M. 
1857: Report on history of maritime discovory western 

coast United States, 4144:i3, 

Koitlah Point: 
l8li2: ;J8J. 

Kondrup, J. C.: 
1b5rl: Occupation in Engraviug Dh·ision, IG4. 
18(iJ: Engraver, 73; details of w~•rk, 151. 
1862: Engraver, 65, 137. 
l1'ti~l: Services in Engraving Division, 59. 

Koos !J,,y, Oregon Territory: 
1855: 17!.J-180, 
1851"': :mi. 
18131: Triaugulationand topograpl1y, 69-70; character 

of, 264-1!65. 
1862: Topography, 61 ; hydrography, 62; bay de 

scribe<l, 350. 
1863: Supplementary triangulation, 58. 

Krillll clock : 
1856: 164. 

Kroehl, Julius, Acting Volunteer Lieut. U.S •. N.: 
1863: Sorvice.s iu Section VIII, 53. 
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L. 

Lul.tra.Jor t•xpeditiou: 
J.~t)U: Preparation for ohs<·rving- ;.;olar cc:llpsc, 23-2:J.; 

report. of Prof .... \lcxa1tder. ~'2D-~7~); of LiPut. 
Uom~·. 1\lturny, :l!Jll--iUi!: of 0. ;\I. Leil.Jcr, on 
Ueolog.v, -1U~-4Ud, 

Lug11nu )laUre, TPxu:::. : 
Jt'5t;u: :~57. 

JC:GJ: Triang\1lation suspen<lei:.l, G.1. 
Lah(~ Au~tin, TL1 xas: 

],-;:,~iti: Topogru.phJ': iD. 

Luke Borgne, l .. oui~iana: 
1 .... ;;.~.: 8-:. 

l~:iu: Trinng-nlation, 7:~; :::;ig-1rnl:-< ant1 station n1ar1rn, 
:?~l 1-~U\! j tupop;raphy, 70. 

1 ~:)7: T1.~poµ;r:1v11y, ~J\), l OU. 
1 e::>.,: Tupop:raphy, Ju;); liydrogrnphie reconnuissarn_·,e 1 

10;:,. 

Lakt· 1\fonntai11s, Cypre~s island: 
1 ~G'.2 : ;l();. 

Lakl' Ponre1wrtrn:iu 1 Loni~ia1111: 

J :-.;,~)n: TrLrnguLttion. 7'.). 
1 r:-1~: l littu, Jon; to11ograpliy of xonthen1 sl10res, ] o~. 
1M()1): 1\1pogrnpl1~", ;-':{). 

La1.;:t: \Ya~hiug-ton, \Ya:-:hiugtou Territory: 
1s:,~: ,11\i. 
l i"ii•J: ,1J I!. 

Lamar, Texas; 
1 en1 i : 3~J:l. 

Land Oftie<': 
ld~>5: Snn"('y, Flnri{ln k0:n•, J:i-77; 171-17:~. 

1.'3:ln: llitto. 0:)-ti.t; rf'port to Cmnmh:-:io1tL'r, ~!~IL 

J~j7: Surv8,Ys, 3t; Flori11a keys, :)-.(:2-~~~1J. 

Langrau. \V.: 
J~fd: Occnpa.tion in Eng-raving- Division, If);). 
]tlf;O: Scryj('('S in Eng-raio-ing- Uivi.~i011, J o:t 
l~fiJ: Eng'ravc·r, 7:~; ddails of work, L)l. 
1Sli2: Ditto, G5, 137. 

Largo lm.'· : 
lt-1"7: :129-3(10. 

Latotude ,,1Js~n11tions: 
185·1: Raggeu :llonut, 3U; Yard's station, 42; \Vil­

n1ington, :\. C.) GI; Allsto11, G;'"">; Colun1Uia, 
zenith tPle0<,opc anomaly tested, 5G; Hum­
boldt hay, 77. 

11355: Mount Harris, 36; Macon, 61: Columbia. 61 ; 
~t. Andrp.w's, 8~; .Atcliafa1ayn, 8;}-b6; list of 
latitude." of stations, 119-148. 

lSGG: ~fount Deeiert, Maine, 2D; Maron, Ga., and 
hioutgomr.ry, Ala., f)4; Fernandina, Fla.., 61; 
PenRaeola, Fla., 63. 

1s:;7: By zenith klescope, 26; mdlwd a,nd formulas 
used, 324.:334; list of, 2G4-301; observations 
for Bangor and Calais, 39-40 ; Saval)nah, 6G, 
GG. 

1858: Latitude determined at Hum11back mountain, 
Maine, 44, 45 ; Hutherford obserYatory, New 
Y 01k city, f>4; Pensacola, Fla., 92; Mississippi 
delti., lUO, JrJl; New Orleans, 99; list of points 
on "·estern coast, 456-458 ; probable error in 
obgerving with Z<'nitb telescope by Talcott's 
method, 35, 184-186. 

lf'f,(): Nnmher of points tletermined, 6; Howard and 
'\Y r·stem Ridge, :\laiue, :1r,; 8rnitln-illc, N. C., 
(iJ ; 8ulplrn1 l'r-ak, Californhi, 9~ ; list of 
point::;, ~Hi-:277. 

JHGU: Lntitrnlc- <letorrni1wd at Guu,tol'l<, at \\'nehusctt 
1110uutains, :n; at Apalnchieola aud Eufaula, 
7j; at Rnss n10u11taitJ, DiJ; fonnula for com­
putiug·, :~GI. 

lc'fi2: At Tllount. Tom, l\Iassachusetts, and at Sanford, 
Conn., 29. 

Lavacca bay, 'l'c:xas; 
H5G: 4JJ-41G. 
1~:->G: Triungnla,tion, 77. 
]8;:;;: 1114. 

J~Je: Tupograph~·, 108. 
Lawi:;uu, SuL-.As.sistunt .Ja~. S.: 

le.:.-,4: Triaugu1atlou, Hun1holdt lia:y, Rosario straits, 
~I J : to11ography, Tom ales l>ay, cil i wreck, 
Tmnal<'..' liar, :.:;!l;t 

lt::JG: Tupug'ra1ihy, Admiralty inld, 'Yashiugt.on Ter­
ritnry, ~Li. JOO. 

11:'07: Tria11gnlatio11 um1 tc>pograpliy of Admiralty in· 
let, J J .J- l lli. 

Jes~: Triangulati~111 a11ll topography in Gulf of Gcor­
gia1 \\'"n"1hinµ;tou Territory, 115, UG; eurly 
8en~ic~·:.:, ~7. 

1859: Ditwi of Crese(:ut City lmrbor, California, 99, 
1011: tri>rngulation Gulf of Georgia, \Vasliing­
ton Tn·ritory, lO::!. 

13Gtt: 'I'ria11g-11lntiun of (hay's l1nrl1f)r, 'Yashinµ;ton Ter­
ritory, 9Cl-HlO; HK'a"urenH'nt of Sandy Puiut 
pa·1 irniuary h<tl'.t'. 100. 

11361: Latitud~·, Azimuth, tri11ngnlatinn FLrn1 topogr!t­
phy of J\:oo:-' Lay, Oregon, m1, 204-2fi;): astro­
nomical ohRerYations at Gray's harbor and 
Jlnrt Towu:;l1e11J, \raH1ilngton Territory, 70; 
ha:w lin(_• at. Gray\; harbor, 7U-il ~ topography 
of Gru.y1.5 harlior, 7· I ; examinations for light­
hon:se purp1J-;es, ;!7U. 

1862: Surv('Y of l\_oos bay, OH•gon, Gl; survey of 
Gray's harbor, 'Y1tshiugton Tenitory, Gt. 

1863: Services in Scetinn X, G7; supplmneutury tri­
angulation of Koos hay, Orc>gou, 58. 

Leadbetter, Captain D.: 
lf-160: 88. 

Leadbetter Point: 
Jt<G:t: :3Gll. 

League. islau<l, (DElaware rivnr :) 
J~G:!: 1:), ~G5. 

IBG:l: J:l, :i;,. 

Lee, Lieut. G. \V. U., U. 8. A.: 
J8[i 7 : 82, 80. 

l~ee, Comruantler S. S. : 
18:>!!: Charge of Hydrogra11h:c Division, 107. 
1860: Ditto, 102, 104. 
Jl3Gl : 22, 72, 84. 

Lee, Captain T. J.: 
JSGI: Charge of Drawing Diviidon, 22, 7·;i, 7ii; report 

on occupation of drnughtsml1n, 144-149. 
J 862: Charge of Drawing Division, 64, 133. 

Legare anchorage: 
1855: Sketch No. 28. 

Legged Lump: 
1860: Shoal in Pamplico sound, North Carolina, 54. 
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Lcononl"s <lyna.n101nctric log: 
J837: :J.l. 

L<'sley, Josi'.ph: 
18G:J: Ddenccs of Pl1iladdphi•t. :J2. 

Letters: 
18G:~: :Fr01n gov(•nrnmnt offic{~Js relatiTf: to th<:' coa~t 

survey, 2Ub-~1:J. 
Lev-ellh1g: 

Level: 

lt-:34: Crnm's nhstrnet on. 10, :~!l-42, 'D~1-"lO:l; lino 
fro1n ,-Y .. iln1111gton to S1nithvillL~, 5·L 

] 307-: Zenith tck.-wopc-, vahu·, ~127, ~1'2~1 ; Ihuhon rh,.er 
levl·;~, :_~.)2. 

Le Verrier, M.: 
]ti:ili: 12. 

Library, Hlll1 urd.1ive°', Coast SnlTP.Y: 
J~';Jfi : 1 o:~. 

l~~;n: Kn1nlwr of volt1111r-:-> 1 Hll. 
18G7: l HI, HJ I. 
185f!: 120, liifi. 
l8C~: ]i1.:1. 

Lieber, 0. M. : 
]tl(;O: Noh·s on the p:Pnlogy or thr ~on~t of I ... a.hrador, 

:=.;:;, !2 i, -10:.!-4U~; uL~erva.tiollt' <Juriug- sular 

edi1}se of ~July, 5.W:!. 
Lightfoot, ,Jes'"': 

lt:>Ga: Defences of l'hiladdphia, :r~. 

I.ight-1wusc Board : 
Jc:'Gt: 2G:>. 

Lig-ht-ho11sc.;, &e.: 
185-1: Surn:~ys cxccnt·:·U rrud on1er1·(l. 17,,..l~: 1i-:t 0f. 

TCC'01Illlll'tl(1('tl, :'!'~1;), *:.!Jn; 1\;.;:.t of (':XU11ti1:a­

tiolb for, ~:.!~1. """;!,:!.'!; c->::.urn:uatim1:-;, ;..::..1•C'tinn 1 

I. 42; II, 4.J : YJ, li7; App:thl<'l1ir•,.Ja. ffl: 
WL'Rte:i.·n con,.,t, .~;--...,., t':.{}; 1vport~ AlJ1·n·,-;. n ef, 

+!-21fi. '/(:217; Hm1:ar Lwa~:u11. ,,,.,-..'17: _.\na\':tpa, 

'X·:l] ~; Point Af1u ~~ lll'Y o. or :::.ant a <:ruz, <"' ~~. 

KO, *21!~-""t:?J. 

Jt:'..SG: Examination;-; u.rn1 rccta11H1t'11datiu11=', list::-., '.:!·!­
:!~>, .Jll;.l-411-1, 4IU-ll1. 

1C3G: Localid(·~ e1'..arnined fur site~, 1 ~l; rC'snlt~. :1.-~·2 : 
How<,,-,·, beael1, and Old Duek <'l"<'l"k, l)p]a­
lHtn•, ·ff~, ;~;>:J-:3:>4 ~ i'St. And:·p,r"s !my, Florida, 

7~, 3-->-t-:~r);;; S1111ta Barbara d1annd, CaJi­
fornia, t;1;\ :~~.::-->-:3;1(). 

18G7: Liflt of examination~, :36, 4'.{~; Point of 11ueks, 
\Vest port, l\Jass., .1~, -t-:~~' 4:m; ~annt Bnr­
bara drnnuei, 4:>0. 4·ll1: Poirn 'Yil'llll, &c, 
'V atil1i11gton Territory, 44.Vt 44 l ; aiali to naY­
igatiourecommen(k~U, lbt, 44~; 1cHerb on, 4:)~-
441. 

lh58 : Light and fog-hell 1·ec-ommernlN1 for Unlf-"·ay 
Hock, Casco hay, 4(1, 4HO; buoy for rock off 
Portsmouth, N~ IL, 148; for ~mud-spit ucar 
Sunken Lodge, Bos!ou lmrhor, J.m: for Lrnl­
dington I-locks, near New H1wcn, J.1'); light 
an<l buoy~ for St. Georg1,'s soimJ, Florida, 41, 
lf>:l, I 54 ; huoys for San l'rnncisc·o hay, Cali­
fomi11, 4fi:l; light-house at Red Bluff, 'Vash­
iugton Territory, 459. 

18:.!l: List of recommendatious, 3()9-370. 
1861: Examiuation relative to, at Gray's harbor, "Tash­

ington Tenitory, 26\l-2iU. 

Light-house service. : 
1863: 1, 217. 

Lignun1Yitre ]-\C'y: 

l'°'~'': :wo. 
LilnP rnint l~lnff: 

]:..l(;:;: :.'.t4-. 

Liudeuku11, A. : 
]~;)~: (h·c1111ation in l)ra,\·lnG.' ])ivi:"ion, ]liO. 
1-~litl: ~c•1"''."i{T . ...:. hi t..l~tto, to:L 

]~Cl: Draug11t.-.;rn:n1, 7~); <lctaib of woTk, 1-l:'J. 
J~fi·:!: Ditt(•, \;.1

1 
l:~:t 

]t!(j~~: To1H. 1g-n11il1y ~·f tlw snbnrhs uf na~ti1110rf". "i\1.1 
:{I: :·wrvier,...; in ·:-;L'.l'Livn Ill. :J~J: in 1Jrawi11g· 
Did,..;ip11, ;1D. 

Li:i<lcnlrnhl, II.: 
J:-'HI: J)rau~d1t~nuu1~ 70; dolailR of wurk. 14G-1"17. 
1~(i·2: l•ittn1 1;:-,, ];~:_;, 

1.~fi:{: ~l'lTir'(•-.; in Thawing J)iyi;-;]011, ;'.")~~. 

Liuiken':-- ba_y, ::\laine: 
],..:l)P: l-[ydrup;-r:qlli~-. :~'.). 

Linton, S. B.: 
J '0~: Ocrnpfltiei11 in Dra,dng J)ivisl011. 1 f)I. 

l'3GO: ~(nj,t·t•.-; inih:twiug·1~i..-i:--inu, lil:L 
l~lil: })r:U1-f!l1hman. ;:; : (1c>L1il;:;; (}f ·worl;:, 1-1G. 

];:10-1: Di;.-trihn~i011. c•oa::::t snri.-C':- pctrtirs, ..,..l_-..-7 ~ nrn-i.;v 

(111i<·t~r:-; n11 {'Ocht. . .:.:nrYry, ;<ii '"'~: n:ixy ditto, 
.,.,, .... _o- Jn; u~:-::i .... tant l~11gl1wer:-:.,-;. JO: iufnnnation 

furui .. l11:d. ""11 1 '"1:!: 'VC'~t t•o;1sr t•apes. &c., 
Fllr\"{'_Yl'lt 1S.::.c .. * 1 ·2, .,,. l:1: l'L'"-Hlts of l"Oa::>t :"UI­

-vry, J-.:.i--1-!t-':-.1 . .t, .,. 1:;, ~ 1.1 '. Cil~lst SHl"\'(1~- ·df'­

\P1u11u1eut...; nn(_l t1i:-;c·o,~eii-.·f', to 1.-..:J..t~ i-]-i-"'"17; 
u-1ng1H'tie df•di11utinn~. :'(-118- ~ 1.1;,: Hid!-5 to 

u:n-ign1inu n•enrnnwILdr·d. *:!l:-1-"':!lfl: lig-ht~ 

hn1l:-:.,e, ..\.:,~·~· t·xmuint1tio11~. "'"':.!".2~, "'";!:!....;: f.kctcht•s 

ht H'-pHrt, 1-.i, "'":.!--'.7. 
1s:-)G: Of ('pa~: ~Hl'\"t•y vartiC'S ana t11rir di;.;trihtHlt1 n, 

11!:>. 11"2; arm;.~ offil'Cl""' 011 et·n~i !-'UfY<•y fluty, 
11:!; 1wi.-y t1ittu~ 11:)-]].1: a~:::]-;;tant cng-i1wcr,~, 

l:. 8. "X., 111-Jli"l~ info:·m:1ti•..111 fnrni~hriLl~ 

I J ;l-11 t); ea pt·~, hP:Hll}ulll.-.. "-\:e., WP~t coast, 
(h•tcr111i11<><1 or ~nrYC.'Ttl, 1 I 7 ; c0ast SlHYt.'Y 
r<.'snlh. J 1:....:: ~··o~~·-raphk,11 p\rniti1)1l~, latitnUes, 
long-in1dt'ti, uzi111uth~. di..,tmw..-'s 1 1 lH-1-kl ; 

eu;t.:.l :-:1nvc~y ,]i:-;roYtdes and deYP10111nl'!lt;;:;. 

1.1...:.-1~):!; ~ailing- dir1Tti(1n~. (l.111g-(·r=--, ~\-:c .. 

l~l~-'..!Dl•~ 1ight-hOU1"3i..' t.•x·_ani11ationB, -110-111: 
n.ids; tn rn1Ylg-ation Tl'l'0;1:1ne11<1r(l, .io:~-10-1: 

nwp~ or t<.kctchc:3 c-ou1pl1•kll ())' iii pn)g-H·s~, 

:2:).t-2:~;); rnp:r:1Yr·d plate~. :!:i...:-'2-!~: diltu, 
engr:lYf'Ll aud en~·raving i11 1.--::;1;), ~J:l:-:24-1 : 

skNL'hPs and diat?-"rnm:-i in thb report, ~;~-:!-ii 

4W--1'"U. 

1857: 

Ski..'telw;:; aC'companyiug-. 0-lO: t1f\ld parti•'s nrnl 
i1_y<lrc1grapliir-. it~-1 UO; anny offi'l..·~r::- vu ('(ln:--t 
Rltr\T1·~-, 1Ul: naYyoffi.et~r~i 1ll'!, JO:~: a:-;~lsrmtt 

enginei·r:-;, C. S. N., j(i:~-hi.J: iHforrna1ion 

fnrnit:.hC'd, 10-t-ltl(~; ·we:--tern eoa:::t l1walitiPs 

snn;eycd, ] ()(), ] fl/; CUH~t ~nlTP_r f'ta ti;; ti<.·;;, 

JOE; n1apf1. aud chart."' dnnvn or 111 pn1gre:-;s, 
J.j;{-1.tC>; pngraved mnp~ arn1 chart:-_;, 14.B; 
lflL1; t1 !1.~etrotypet1, lD(i; priut{•d, 157-HiO; dis­
tributed, lti1.1-Hi:); drcun1puhtr Fitars, JUG; 
Jin-1it~liun:-;e cxa1ui1iatiin1s, :U~), :-);)2. 

Sk:i«h<'o in r<'l"H"t, 1:2-14, .JAi-44,-t; topog-rnphi­
cal 1'ht·t~ts, ~4, :,!~:)-2·l·i ; hyL1ru~-:-rapLil· t;heet.H, 
:24, ::!45-:264; geographical JH1'1tions, :2G4-30l; 
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('Oas! s11rV<'Y riarties, 121-129; army offi<·ers, 
J:W; nnYy officcrR, ]J]-J~1:l; naval engineers, 
1~~4: h1formati011 furnislwd~ J:t:\ 1:10; capes, 
&c., survcyell, 1~)7-J:3!): eoast s1uyey stati~­
ties, 140, 14 t ; UiscovcriPs and develnpments, 
142-147; ti<lc taule, 1:-,9, IGO; Pntering depths 
of harbors, &c., 178-184; drnwings, llOG6-
18r-l7, 108-~00; sheets engra,·~d and engraYinf!, 
2o:i-210; printing maps, 212-217; mup di,­
tribution, ~18--222. 

1860: Of sk~td1es aec•oh1pa11yiug report, ~J-HI; of par­
til~!' un1l re:;nlts in foJd, JOG-] lf>; nrm~y nud 
naYy offiN'r~, 11r)-l Jli; jnfrffrnatinn furnhd1ctl 

during the ~·cars. lli; stati:'."tic!-1, J 1t3-] lH; of 
dise<rn_•ries and ({py(_~lopment~, J::!O-J~G; of 

tidal stations, 1'13-J:i:-;, 178; of maps alHleharts 
drawn or in JffflgTess, H1I-Ht;; f'ngTaYeL1 or 
iu prog-ress during the yc·ur, 1U7, l!Jb; co111-

plcle list uf engrawil maps and eharts, 199-
20!:'); platf's elrctrotypcd, ~07, ;io~: rnnp~and 
slrntc·h<'s distrilmt€rl, 209-212; of States, &c., 
ren·iving- annual rcports 1 ~1:1; of 1na11s, &c., 
printed during- the :p·m\ '.ll-'1-~lU; 1uag11ctie 
~tatiuns occupit·Ll wltl1ia two.scar:; pa~t, ;{;>L­
:=:;)~; aidA to naYigatioll recon11ncn<lcd, 408. 

Lithographing DiYision: 
Jtitil: 74 i dt•tail8 of \York, 175. 
18()2: 6f>; report ou \H'tmpation, JGO-];>;.?. 

lc!G:l: Go; repurt of l'ruf. Bamunl, l:l7-1:!:". 

Little l)inc key: 
1~57: ;JBB. 

Little rivt'r, North Carolina and Routh Carolina: 
JIOfi\i: Tri:mgnlatiuu or viei11ity, ti2. 
ldiU: Ditto, 56. 

Little liver, ~Iaiup: 
1.~02: T<>pograplry, 24; !tydrogrnplry, 26. 

Little Spanish hy: 
JB57: :~etl. 

Little Torch key: 
lt'G7: 367. 

Liverpool and Carnhridge: 
J8Gli: Chronometer expedition, IC-:.!-HI I. 
IS57: LongitudP- cliffc1enrt\ 30, 31, :W6. 

Locke, Dr. J.: 
ltl5tl: 32. 

Lockwoud's }'olly, North Carolina: 
18f>6: Triangulation and topograpl1y, [jfi. 
1857: 66-68. 

Lockwood, H. H., Ilrigadi;;r General U. S. A. : 
1861: 39. 

Log: 

Jti(j:!: 40, 

1857: Leonartl's dynamomctc>r, 34. 
1861 : Results of measures made with Trowbridge's, 

138, 139. 

Logan, .T. H. : 
1863 : Services in Drawing Division, 50. 

Loggerhead key, Florida: 
1856: Topography, 288-289. 

Long Beach, New Jersey: 
1860: Magnetic clements determined, 47. 

Longfellow, As,ishmt A. \Y. ; 
Ji:i54 : To!iogrnphy, Portlaud, 31. 

18.55: Topography, Casco bay, 38; triangulation, 
Hornt·rly n1nrshci:;, St. Shnon's ln1:-:e, 64. 

1R5G: Topograpl1y, l)orthnd, }:1£•., :l~l. 92; trirmgnla­
tio111 St. Simon'H r.;;ound and Bru11switk har­
bor, Georgin,, 5G, Hfi; torogrnphy, St. Sinion's 
and llrunswick, 58, 

1857: Topogra11by, Casco lmy, 27;. Sapelo sound un<l 
rhTer1 7~~ ; Brnrn=ndc k, 73. 

IR5fl : Topography of Portlan<l harlror, Maine. 48; of 

Sapelo sound and rh·er, Gc~org-ia, 7G: of nruns­
·wick harbor aud Tnrtll-~ riyer, Georgia, 76, 77. 

1s:,9: Topograpliy of Casco !my, l\foiiw, 39. 
l!"ilO; Ditto of islan1ls in Casco bay, :17. 
J,.>Gl: Ditto of nppcr iiart of Casco bay, l\laine, ~O. 
ltiG<!: Ditto of Casco btty, Maine, 24; ditto of l'otomuc 

ri-v-er, ~3G. 

18\13: Ditto of l\Iaqnoit ttnd l\Iiddlo bays, l\laine, 2:l. 
I..ongfell<nY, ]1. \V. : 

18Gl: SerYiccs in Section I, 3:3; Section VII, G8. 
186'.l: S0n·ice:-: in St>etion I, ~5. 

lDG:i: ~l'rvices iu SL'diun I, 2U. 
Long- is1nnd, N cw York : 

1855: Topography, lG4. 
J85G: Ditto of western end, 40-41. 
1839: Ditto, 47. 
18GO: Ditto, 4fi. 

Long isla11rl, \Yashington Territory: 
l"fl2: Sl1oahrnter hay, :l71. 

Long Island so1md: 
1834: Schott's tidal currnnts discussion, •rn~-•17g, 

Luugitudc:.. 
11';)4: Olrncrvnt.ions telegraphic, Roslyn rind De Rosset, 

45; Raleigh and \Yilmington, N, C., 50, 51 ; 
Allston, Uolnmbia, 55, 56; Humboldt bay, 77; 
Gould's rrport of telc:graphic op~rations, 

Raleigh and Colmubia, "11, "l2i'l-"J:l1: chro­
nometer expeditions, Cambridge and Liver­
pool, 11, 3!): Bond's report, "138-•142; 
Peirce's longitude investigations, 12; report 
ou lnngitn<le by moon culminations," 108-"l'W. 

lSGii: Observations, ColnmhiaaudMacon, 61; Gould's 
report on ditto, telegraphic process, &c., pro­
grnmme, 2HG-295; St. Andrew's, 82; Atcha­
falaya, !"'5-8G; telegraphic, 16; chrouometric, 
Carnbri<lgo and Greenwich, 16, J20, 2iU-27t); 
I'drce on, by occultatiuns Pleiade•, 16-17, 
267-274; by lunar spots, 17; list of, for sta­
tions, l l!l-148. 

18;;6: Coast Smvey telegraphic method, Jl, 16i-181; 
Wilmington and Columbia, 50; Macon and 
:Montgomery, 54, 73, ]()3; chronometer expe­
dition, C;m1brillge ancl Liverpool, 12, 181-191 ; 
occultations and moon culminations, 12, 181 ; 
occultations of Pleiades, 13, 191-197; lunar 
~pot transits, 13, ]()8-203; circumpolar star 
list, 166. 

1857 : C!ironumetric, 26 ; Fernandina and Savannah, 
65, 66. 78; method in full, Bache and Schott, 
314-324; Cambridge and Quebec, 311 ; Cam­
bridge and Liverpool, Bond's volume, 30, 31, 
266; l:'eirce's report on methods, 311-314; 
telegraphic, :24, 25; volume, 31 ; Bangor, Ca­
lais, and Frederickton, 39 ; Montgomery and 
Mobile, 94-96; Gould's report, ~{05-31(); by 
eclipRes, occultations and culmiu11tions, 25, 26; 
li8t ot; :.!64-;JO I. 
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lff18: lJPtennin~cl Ly tdq!'raph at Albany, N. Y., 53, 
51 ; nt NE\W Orlen.us, Hf.!, nn; obsprvation:-; for 
Jougitudc purpo~e-s at IlarYarJ and Ciucinuati 
ou,;ervatories, J.~!J-Hlll; clireeted by luw, .31: 
n~1narks on rnetlwtls employed, .3~-~{4; by 
1noon culn1in1ttions, ]~(i-] dH; urrangcmeutR 

for lrnnsat!tmtie detcnuiuations, 4:l; list of 
poiuts on 'ye;o:;t-eru const, 4;-)H-45;-3. 

1er.£1: Number of points Jeterrninc•J, G; determined by 
teleg·rn11l1, 6; ~ynentl ren1arks 1 ~Ei: list of 
poiuts, 2lfl-~;7. 

l8GU: Sbttisties of dctern1.innti0ui :22: eclipse cxpelli­
tion~ 2:3-2f); oh:"ervation~ at (iuitstock. ~.II., 
:3:) ~ at Appa1a('lik<•la, 7;-> ~ formula. :tti1. 

1BG1: Uq1orr 011 detPnuination hy tck·grapl1ic nwthoJ 
a.t Albilll.Y• N. Y., ]t--EJ, f!:!J-i:~·-!; detennined 
at Pet1saeula, "Fla.~ flG: di...:(~Us . .;io11 of ('<-0 lip~e 1 

ohRCff\~r:ttions of 1 ~.-)J, ]:--'., ] ~:!-Hh-); of ocl'.ulta~ 

tious of the l'lcladeM, }~), IHG-':.!~1. 

18G2: JUPthod,.; for l10t ... nnluing·1 1~>, ](); n•111arks. lJy 

Prof. Hcujan1iu 1\:-in:.c, ][);), ];)(); report of }Jr. 
B. A. (;ould, l~>·''-l()O. 

l8G3: ll~· l'lciades and tl'legraph, JG; repnrt of J'rof. 
Be11ja1nin Peir~c. I..tH-J;1~1; of Dr. D. A. GunlJ~ 
Jr;4-JGG. 

Long key, Flm·id::t n•ef: 
18\iU: Shoal in vicinity, J 30. 

Loomi,, Prof. Elia~: 
ll"lGi\; :>~. 

Looe Key beacon : 
J~f>i: 11

87', 44G. 

Lopez hay: 
1862: 3£1G. 

Lopez js]aml: 
186:! ; :1%. 

Los .Angeles, California: 
lt'f>f> : I S:J. 
1857: 393. 
18G8: 305. 

Los Corouadus, (off Sau Dicgri, Cal.:) 
18:->8: 29!J. 
18li2: 272. 

Los Estt>ros : 
18H:!: 293. 

Lo-ss of n1a.gnetis1n : 
18G7: 27; Scbott'i< report, 334-342. 

Louisiana: 
18il4: Coast reconnuis:.-:iauct~, GD, 70, ~:!ti-""30. 
181\3: Topogrnphi<'.al "ervicn in, 51<>:!. 

Lovell's island, Boston lrnrbor: 
HltiO: 42. 

Lower Ce<lar Point, (Potomnc rivf'r :) 
1861: Reconnaissance, 41. 

Low Point: 
1862: 368. 

Luddington Rocks, (near New HavC>u light-house;) 
1856: Pusition determine<l, 57, 5ti, Mfl. 

Lneber, :F. A. : 
1861: Services in Section II, 35; Section III, 42. 
1862: Services in Section I, 25; ~ervices in Section III, 

36, 4U, 41. 
1863: Services in Section III, 3i, 38. 

Lummi isll\ud, 'Vasbington Territory: 
1858: 433. 
l862: 398. 

Lummi Rock: 
18G2: :rn,;;. 

Lunar t•phenH·rb: 
]-;.1-1: Pt>.ircP on corrt>dinn~ of, ">!' J /11, ~11.-.-· J~·'· 

Lunar iuftneuec_, on niugndic t(,r~c didt'u:s~~a: 

ldi2: 202-212. 
JSG:l: 1%-:!IJt. 

Lunar tables: 
J.':'f)-:t ~ I~r>n1arks on, hy Pr()f Bt•11jan1iu P~iI{'e, 1 ~>7, l ;}...:. 

Lunar transit!-' : 
J8G.): SpotR and caYitics, 27f>. 

Lyman, 8. II.; 
1hf)~ : $.;.n·ier·~ in S1•cti1n1 II: :~n. 

]~ti:i: F~wrviL·<:.'-' in 81.:~tjoll II~ :.!.~, 2~}; iu Sceri•Jll 1-Ill. 

f)]' 02. 
Lyun hnrhor, ~1:1~~.:..aeLusett..;: 

lt-'~}~: ~)I. 

1facnwlf':» J. G.: 

::u. 

J:--·:1".°': :-:,l'fViCI'~ ill ~l'(·ti11Jl t 47. 
:\furl1ia,; l»ty. :ll:1in<': 

]."":'6:2: Triaugulat inn, 2-2. 

~Iaco1ul1, J . .N., Culu11el, l:. ~. Eugi11cers: 
]t'ti I : 41. 

J ~fr2 : :~G, :37. 

Macon, Ga.: 
J~:.;>: TelP;rraphi~ lonp-itud1.·: GJ. :? . ..:t;---2~J~,; iatitm]c. 

fj] ; llJ:l.;,!'U«:tie oh~<'l'Yatit1n ... , -ii. 
JC<lG: Tl'legrapl1fr lm1gitutle, latitude. an{1 n1~1g11eti~ 

Pk•nu•11ts, f,4, 1ti-l. 
J '"'(i(); 7.~. 

~Iacllan, I .... i(·nt. Cnmg~ Are11\l, 1-r. f.!. N.: 
]~:1~-1: Cnele ~:un Hnek, ~ 1 ,-:, 1!i.!-lfr2~ Corter. Brrnk 

H'lck. 1iiU-1GJ ; Santa Cruz blautl. li;:d1t vll, 

417. 

16fifi: P.1: ligl1t.hous.o sitt', Santa Ha.rbara din1uu.dJ 
Culiforuia, ~.-,_ aG.~1-a:-)tL 

J~~)..(: ~(·rYil'c•.-:; 011 \Yel"'lf'rll CUCL"'t, :27. 
~Iat..1 rl\-l'f, California: 

frGi: letJ. 

J"<>:I: :iw. 
)iaedel, A.; 

lt:)~: Oer11patioT1 in En~!THYiug I1ivi~i~:in, H).1_ 
]~()!): ~t~tTil"e . ..:; in ditto, ] O:t_ 

18{;1: EngTavcr, 7:l; clc•rnilf. of ''"ork~ 1;.J. 
J~fr2: Eug-rn\.-Pr, h:l, L~I. 

]~(}:~: SmTieeR iu Eugravhig- Divi.sh1111 GD. 

Mae<l•·l, E. A.: 
1~3~: Oecnpation in Eng-rRYing· IJivision, 16.1. 
J,~(}0: ~crviel~8 in <litto. lltt 
J~GJ: Ei17ravcr, 7:i; (.h,tails of work, 1:,1. 
lHfr~: EugraYt:r. l53. 137. 
J~G:~: SerYiC\>!"! in J<:ng-raviug Dh~ision, G~}. 

l\faf'del, J. \V.: 
11"0!50: SPrvices jn Drawinr.- Divi~ion, l 0:1. 
lt!!H : DrnnghtsnHtn, ;:; ; JPt&il' of work, 147. 
t°8G2: Ditto, GG, 1:l4. 
1H63: 8(-•rvices in En~rnving Divi.sion, 59. 

Maffitt, Lieut. Com~. J. N., U. S. N.: 
18r.4 : Cnpc Frnll" 1>nd 11t•aufort hy<lrography, 52, r,3; 

hytlwgraph_r, l\iaffit'' clu•und and Tybee, 58; 
rq>ort cm chang<::s and cn111•citil,s of Beaufort 
harbor, *~1-*i:J. 
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l e;,G : J am.:s river h~nlrography, ~'I ; tideR, G~1' hydro­
grnph;), Capo FPar and Beaufort, S. C., [it:i i 

Charlv~to11. Cnpn Fear! °Xf'W inlet, Ron11~r]y 

1narsl1es, ()3-U7; CharlePton harbor ehangcR, 
f>U-<iO; 155-157' ; season's work, 6G. 

Ji:';)(j: H;·Jrography, James riv<'r, Yi1·ginia, 49, 9C•; 
(ir~urµ,-down liarlior, Ht. Ilr-h·na ~onnd, Hroa<l 
rivPr, Bea11f1rrt rin_·r, and Port Royalcntranl'c, 
Sn nth Caru1i1rn. J:S 1 59, 9(-'1; ;.;ontli0a.~t cha1rnt'l 1 

J {:j; ('hang"~ ::;orth Ecli~to cntntuce, ] l~. 

lf'.il7: T-1.'·,In~gTapl!y, .JnnH~.'i rin"'r, Yirp;inin, :19: Cnp<' 
F<~ar rivt'r, re"1nrvcy, ti k ti;), 74t JG0-10C: cua::5t 
of ~uutli Cai·oliua. 7·1~ 7 ,), 

1;;·,Ji:-:: Notiee of t-0en·iel'H, 1'2, 7c; charge of IJyJro­
g-n1pl1!(· 1'ivi.-;ion. l:!f1. 

lt<0Ll : 30~-:~tiH. 

MaHltre chanrn·l, (Cliarlc.<ton harbor, Son th Carolina:) 
}~;)1: Cliarie:-:r011 .c·u11rnris..,ion, :}·1: Ii::drogrnpliy: Gr!. 
1~;);): 7,r>9-HO; ~krtch No.'iO; changes, 1:--1~1-1:~}7. t 
1:--::'>I.;: T!1·-rxn111inati,,n. fi~; Skc·tch ~·o. nL 
10;)~: }~l'SlffYPy. 7~: pn·~f·nt coLdition cnmpnrccl with 

1.--.:,7, L-f.!. 

] ~f)O: Exmninr~cli (\tJ. 

~Iagn(·tic oh~ n·y~:.tion": 

lC:.Ji: Hng,Q'('<l monntrtin, :)lJ: 8Pction II: Yard's sta­

tion, 4:!; liall'ig-li, r>o: \Yi!miilp-ton. N. C., 
r,1; A:lston. GG: Colnm\Ji'", f,(j: Jlu1ulJoldt 
ha.\', ';7 ; ~m1 I ):('s.:o, ~an Pf'.Jrq, Sm: Louis 
Ohi..;po. antl )fouten'y, 7.:.;:: TrO\\Thridp:P's re­
port -o~· t1bsc:rvntiow:., °":rt-*-HJ; frntogTaphic 
rq:i-..t~·r, rna::.rrwtie oh:-;ep:ation-;

1 
~mith.:011iau 

gro11nd:", r:i7: tnl)k of inngrwtic deelination:-1, 
i', -1 I .t·l-"'" J.1~); })Pfln"s r('port on meridian linC>s, 

'I 41i. 

Jo~r): ~Ionnt JTnrri.~, :17: Src·tion TT, .'lf}, III, 4.~; 

}tlaco11) Gl j we:-;t eoa~t, rnJ; Sdintt's uh~f'IYa~ 

tions, :~7, ~~::7; disenssiou of oli~crvulioui-;, l~; 
tlet'.lination, Cua.st 8urvt>y tahks aud note:-;, 
2ur,-:~tlfi: Gulf nf )'fexico coast, !HJ2-:jO;J; At­
lautie, :Jo:~-:w;>; Pacific, :w;,_:)CJf>; Schott's 
discussion uf :-;ocular variation, 1\..tlautic and 
Gnlf <'oa;-:t~, :;{H;-:i:n, ~ketch No. GI; Provi­
dence, :m7<ll'.Z, ~H>:l-;HD; Hattboro', Penn., 
312-:l13, :HJ; Philadelphia, 313-314, 322; 
Hoston, :OU-~~17; C:unbriJµ:,,, :{17-31~; New 
Hawn, 3W-320; New York, :l20, 321; 
Charleston, 322-:32:l; MobilP, :!23; Havana, 
3~:>-:i~.i ~ Burlington, Yt., ~)~{); Chesterfield, 
~t!H-:\~7; Sttilem, :3i7; Na.nLueket, 327-:)2d; 
Alli any, 3:!8 ; \Vashington, 32t'; Pcnoacola, 
~~28. 

1859: Remarlrn, 27 : Howard and Western ridge, ~1G; 
detrnninations a,t finvcral stationR in KP.w Eug .. 
land, 4[>, 50 i at Smitl1Yil1c, N. C., G<:; St. 
Helena island, South Carolina, 63. 

1860: General statistics, ;!. ; recent determinations, 351-
352; establishment of st!liion at Eastport, Mc., 
27, 43, 44, :;50-:!51; determinations at Gun. 
stock, N. fl., and \Vaclmsett mountain, Mas­
SlH'.lrnsetts, 32-'.~3; at stations cm Cape Cod 
peninsula, 43-44; on Long islancl, New York, 
im<l coast of New Jersey, 47; discussion of 
t:irard College -Observations, 25-27, 293-3'24; 

obsen-ations at Coast Survey Office, 52 ; at 
Key \Yest, 27, 71-72, :J26-3W; at Appalachi­
cola, Fla., and Eufanla, Ala., 76 ; at Missis­
sippi cldta, 87; at C r"\tp Illanche island, Loui­
Ria.nn,, .~~: nt Ilodega. and Rosg n1ount, Cali .. 
fornia, 97 : a;t Capo Clm<lleigh, (Labrndor,) 
2Gd-~il. 

18GI: Ea,tport, Me., 34: l\Ionnt l\Ionnanoc, New· 
Ifampshin,, 21'; Tiah1 Ilill and Box Hill, 
Conncctient, :15 ; l{ey \Vest, }~loritla, G3 ; 
r~lll'il<'Ola, Fla., !}7; ri?rnnrk'-', Hl-~0; di:3· 

cussions for i'.iel'ular cha11gP of intm1sity on thn 
coasts of the United State,,, 19-20, 242-2:'•1; 
disenssion relativ<.~ to distribution of magnetism 

on tlw Atlantic am1 Gulf cm1srs of the Unitecl 
Stuh·s, 20, 2i,>J-~Gn. 

18G3: Section I, 2(;; at ·w ashinp:ton, 40. 

}lagnetism : 

1-SGG: (Terrestrial,) Discm•sion rclutivo to its distrilm· 
tion C•Ver tlit· l:n1H·d :-;tatc:', ~UU-'.!2G; 8ketchus 
KoH. DJ, 0:2; dt·e.linntion, <lip, and intensiry 

oln;t·rYe<l, Saurn1f:n, uwnnt, }!::inc, 29; ~Iount 
De:-;ert arnl S. \.Y. harbor, l\-laiue, 30 ; stations 
i11 lklawu.1e, l\liuylarnJ, auJ Ylrgiuia, 4j, 22t}­
~'27; '\'i1rnir1g-t(J11, X. C.~ f>t1; .1\incon, Ga., 
mu1 ~1ontgo111ery, Ala., r~~i: Pt;int Hnd~on, 

\Ya~hiHgton Territory, 87'; rc~ults at various 
statiops, Atlantic aH<l I'aeifk cousts, 214-:.!~5, 
2~7; Sketd1P." Kus. GJ, 6'.2; sr•c>.\t1nr Yariation 
of <lediuutio11, west(:J'll ec•ast, i:;, ~~t3-~:~5; of 
hiclinatio11 1 .Atlantic coast: 1 '.{, :z:~J-'24;":'">; Sketch 
Nu. U.:~; uf in~1iJ1atiun, \\t;St,:ru coal'.:lt, 13, 
:!lti-:!.HJ. 

ie;,7: (Observations,) Bangor and Calais, 40, 41; Sa­
va.rnmh, G5, liti; Yeruandirni, '7b; Lower Peach 
rrrm~, ~Io1Jilu. awl ChauUeleur sounJ, Dn, \J7; 
~an 1:,rauci:.;co, J Oti; loss of, by n1a.gnet~i in 
ob~:wrvations, :!'7; Sehott's report, 334-:~4".!. 

lt'c•S: Deterntinrrtion of elements at Humpback moun­
tain. }lainc, 4;,; at Albany, :i:i, ;,4; tit l'en­
saeola, 93; at New Orleano, 99; elements at 
twenty-eight statiolls, (list,) :lG, Jill, Hh!; 
tliHcnssion of sec.ular change at Hattboro', 
Penn., 35, 36, l!J~-1%; at Washington, D. 
C., 35, 36, 195-197. 

11%\J: Number of stationK, U; variation of the compass, 
172-175; cliscnssiun of Girard College obser­
vations, 2/'t:l-295 ; observea, 296 ; seculur 
change discussed, 2!JU-3UG. 

18G2: Observations at Eastport, Me., 17, 28; at Mount 
Torn, l\fassachusctts, and at Sandford, Conn., 
ao; at stations in New York and Pennsylvania, 
33, 212-2:!9; Washir1gton city, D. C., 43; 
Key \Vest, Fla., 17, 54; declination, dip, and 
intensity found at various stations, 212, 230, 
231 ; discussion relative to distnrhances of !lie 
horizontal force, 16, 17, 161-212 ; description 
of new form of axis for dipping needle, 18, 
236-238. 

1863: 15-17; 156-204; induction time, 205. 

Magnolia Bluff: 
1002; 40!J. 
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Main, James : 
1~~.M: O{~eupatiou Jn Crnnputing I>ivb;iun, lf>~, 15~l. 

JHGO: St-·rYict·s in ditto, Jfl:2. 

]1'.3(-)l: C()]}\]H1kr, 7~~ 7:1; detail~ of 'vork, J4_:). 
J .c<G2: I litto, ti4, 1 :J2. 
18G:): Seri;· ices in Co1nputiug Division, fi9. 

Mnino: 
1860: Hy<lrol"rnphy of coast near Muscongus bay, 

:~.~-:39. 

Manhattau.islan<l: 
1855: Topogrnpy. Genles on, ]()2-1G3. 

l\fanhcgan island, l\faiw·: 
li:lUO: Hy<lrograpliy of ·dcinity, :Ji:l. 

Manlius: 
18:)7: Aid to ship, 4:\J-.t:l5. 

Manokin ri,·er, Mary laud: 
1808: liydIY,graphy, G:J. 

l\Ianuscript ,)H'<'t": 
J.~;,7: List oJ: :2'2'.l-:m4. 

~laps and ebart~, roast. nnrvey: 
lti5G: Ne" Yo1k lmrbor commission, 16!0)-lil': lbt of 

autl sketeheB, ~;q-2:i;>; tli~trilmtion and s.~1 l,:, 
i?.J::-!-~~AJ. 

18.::Jri; Clas~->ilicution, 7-:-l; uu1nl1t~r <lra Wll anU engnn~c_·cl~ 
B, ~U-~1, 1.1:1-1..J:>; eng·nixt~(~ plateFi, J.t.~-J:)t; 

platt.1
:-:, l:'t1graving, 10~-l:d; iniutcJ ~O, JJi'-

1Gu; disrrilmteLl, 1Gn-J1j~~; P~t'C!HH·.YJll':-.. lf)G; 

spedul drawing-.-.; ti!' X1•\v York lmy and l1arl1or, 

4::, ~~1-"1~~; Uri1i~ll a.nd }..,ren<:h exeha11g(·~, 00, 
J8;)7; 21-'2:.!; inelin1iuary, "2~; g'l'lll'l'al c:oa~~t. i:); eu­

gra\·f'tl n11cl png-nn·iug, :.!u:~-:!1U; <listrihutiou 
aw:.l :-;al«, ~17-~~:J. 

16iJ.8; List nt'('rnnp1111yi11g- report, l J, 12; ui._1111111.'r Uni\\ n 
or in pn1p·n~,-.;s during ,p•:n, 1 (3~, 1ti:~: CHf~TaYell 

or ill ]HOgTC?SR, .:\ J(;(i, ]()7; t1}tal lllHtth('l' Pll­

graveJ, ](jd-]icl; l-'lttks eludrot~-pccl Juring 
Yf'nr, JJ;')~ J7n; irnpre~siuns di~tribnh•ll, 177-

JBO; copi<'H printPd, ltl2, Jt'.J; projl'ct limitR 

fur n-t.~'v Butps, ;tV-~H ; reniark~ on shrinkage 
of pap0r, 40. 

1859: Dfatr.ibutit)n, 20;;-~12. 
18GO: Cumple!t· !bt, 199-205. (See Charts.) 
ISCH: 4, 7-8; drawn during year. J.17-14\l; engrn·rn<l 

dnriug ycnr, l c,:l-1G4; g.:ncral list of en~·rnved 
sheds, ]0,4-1 GO; orig-inai sl:el't8 rcgistPrcJ 
since U~GD, liG-180; lithog-rapl1iug, 175; print­

ing, 16r>-1G8; photo::;-raphing, 162-164; dis· 
tribution, 18, ltJH-17:l. 

1862: Generul Ht:•ries, G, 7 1 ~; 11Togn•ss in dra.wjng. 
1:14, J 3f'>; progress fr1 engra..ving1 J:J::3, 1;19 ; 
general list, J 40-140, 

11'63: 1, 7, 8. 

Maquoit hay, Maine: 

1tl63: Topograpliy, ~:l. 

Marcy, (coast survey schooner:) 
li362: Sect.ion X, 61. 
1863: Section X, 56. 

Mare island strait, California: 

1856: 81; hyilrngraphy, 83. 
1858: Tides observed at navy yim], UG. 
11'62: Hydrography, GU. 

Maria de Galves bay, Florida: 
1860: Triangulation, topography, and hydrography, 

78, 81, 83. 
1861 : Triangulation extendetl, 59. 

~Iarine Uisast1:r~; 

]~:->~: Ht'11Ting 011 liy11ro~·r:q1lEi,_ d1·\-t•i 1·1p11u·111·."i, '2.-1, :2G7-

27U. 
~Iaritinw di:~{"i/"\'<'r.Y: 

].-.:-ii: l.'11i:n1 :---.rat..:·:-: \Ve~i(·r11 l·c1a."'t. .11.~-.-1:;:L 

~Iarrow~~orw Point, 'YasLi11g·[u11 Territ•n)· 
l~f>~: 4-1:3. 
J;-,Cz; 411G. 

~Iartha·s ·vinPyurd souud, ).fu~sa.ehnsc:tt": 
l~j...l: Tides Hud en1TPnts, :i~i-:_W: l''pnrtf.: on tk11""\ 

*"a;)-"":J7 : Schutt· s <li:;nv·:s iou uf current~."' l Ul;­

' Ji;."<. 

h?fiR: J-I_ydrog-raphy, 87; interforeuce tides, 1·1, 2fi.l-
2G:l. 

Martiu. \Y. T.; 
1~:--1"": ();_·cnpatim_i ln l)~·a\Ylti~ Diri~iou~ Hit. 
]-.Ho: St•rYiC{'." iu •1itto~ ]1t:L 

1 :-l(j I : 1 lnnq:d1b:1na11, ;:J; 1letail~ oC y1,·urk~ l -lG. 

l\Inrti11r7,, ( 'a1ir"un1ia: 

11".-}n: TtlJH1p_T:q'11y. ~-> 

~Iarti11 'f.:; Int1nstr:;~. shoal: 
] ,._;-}~): ():-.-()1). 

:Th!a~<-rn . .l~1hu Y .. l eoaQ,f :-:U!'Y(•y :-;(']100111·1':) 

J,....:1;:r: f;.i::criou TJI. ~1~1. 

l'(;I: S··t'tiou IJL :;u. 
1'Ia!-Fad11i.·1·lb. (~1·a~l'{)ast :) 

l .~·.;,;~ ~ Skf>tc:h Xo. :t 

1\IasRcy. A. L.: 
l :0-:1i:~: J)(-f,•nec:"-of Phila!lelpliia. :l.:!. 

1\fa..:;:-;cy lf'<Hl: 
l ~.-1~ : 'j~l. 

1\Iatngl)1''1a l1:1y. TPx:a.'.': 

I~~);:-): Tda1l~;dution an<l topogTaphy. ~l0-01 : lig·hts,, 
&e., l>c· 1Ian·n. 40\). 

1;3;)() ~ Trbuga1atlnn, 7;. 
}~;;;: Tri:lug-n!atl.ou. 10:1. IIJ-1; top{i~raph;:, 10-1: l1y­

UrogTaph:Y. 10;,, 107. 
1 .~;:.D: 11yclnign11il1~-, D:-J. 
l~G(l-: ])itto, 9:1-~>3. 

1fatunza' rin'r, Flori<l:t: 
1~00: Tria11~nlatio11, topogrnplir. n.nJ byl1ro~rn11hy 

ff>, 07, 70. 

1Iat("cUn11,p k .... •:yf', Florida: 
rn;,; : :1c<£l. :mo. 

1Iathin~ Poiut. (Potonmc ri ,-er:) 
1Miil: R,Pennnais:Sancf', 41. 

i 1fat1tiut. G corg-u: 
/ 1~.)4: E!i'('trotypirq:r n.nd clwn1ig1yphic expPrin1cnts. 

I
' Hi~ PU: n•port, "'~~-+f)7 i his self-sustuiuiug 

lmtter_v, 16; d"seriptiuu. ~HJ:l-'201. 
I 11'!:>5: Electrot,qw operntio11R, 102-JO:l, 244-2.J:J: new 
1
i inethoJ of joinin~~ pla,t~s in Plectrot.yping-, ~2. 

:,'I :3fi9 ; branch circuit gah~anmuctcr, J 0, :370-
37:\ j •. ~elf-Rnslaiuiug battery, 29.t ~ wave time, 

1

:11 
16; ex11erime11t sl10wing that galvanic currents 

,1 rt"qujre tin1e to attain th{:.:ir rnaximun1 intensity, 
i :106-3G:-'. 
,I lK>fi: Charl!e of Electrotyp<' Di,·ision, 89; OC<'upation, 

I li'>4, ]f,5: UR' of thin elecrrotyp<'~, 11, :HG-
, ;!17, 
'I 
11 

1857: Actini<• engraving, :H; Eltdrotypc Division, 
111'.i; Smith'• report, 189, 19(); ·report of divis-
iou~ 21 U-·~I:!. 
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1858: Clmrp;e of Elertrotype Dlvhdon, 119; details of 
occupatiu11, 174-17(); l'Xperiuieuts in photo­
graphy, :m. 

J tilill: Clmrg,· of Eledrotype Di' ioiou, 20, 21, 10:1. 20~1-
~IJti. 

i,;51: Clnnge of l<~lectrotype am1 Plrntogrnph Division, 
74; dt•tails of work ill, ](;II-JG~. 

1862: Cliarg-f• of Photograph a.nil Elt'ct;orype Division, 
c.-:-., J4G-1 ;,o. 

lt'G:l: hi charge of Jittu, 60; report, l:J5, 136. 

:Matia gronp of islands, 'Vashington Tl'rrirnry: 
lt3::ii': 4:1:l. 
l~U~~ 0D:-!. 

]\fats-mats harhor: 
]ti()~: -11-1. 

l\fattap(mi riYc·r. \'irginia: 
l %2: 42. 

Mayrn«lier, IY. -:>.I.: 
H-5(){): St."rvices iu Coa."1t Rnrvey Offi<'t\ 1 U4. 
]~()1 : ~ervil!es iu ~Iise~llaut:uus I >h-i~~un, /'.J) 1G4. 

l\Iayo, G. C: 
l~i1~: f:krvief•s in St>dion III, fi:2, 
1.-.;1U: ~PrYh:es i11 81Ttion -YIII, ..i:~, ~:-1, .~.~ 1 :n. 
lBCl1: Sen:it•(•s iu ~.._.1·tlo11 l, :3;->, ;J(); ~ediv11 VII, 79; 

St·ction ,~III. ~ti, ~~. 
Mayn's key: 

JM.Ji: :J::-:P. 
l\fay rivPr, South Caroliuu: 

18GO: TopPgrap11y, S~l. 
McAi-tbnr. Li<•nt. IY. l'., C. K. X.: 

Jd0·~: Serviec;;.; on l\'l'Sleru t•oa.st. ~7. 
McCabe, J. F.: 

1 oJ:t):1; S1·1Til:es in St_;ction I, 2~. 
McCaffrey, R.: 

l;-)();}: Dcfonee' of I'hilacklphiu, :32. 

McClullan, Dr., l;. 8. A.: 
ltlfi8: 9-1. 

McClellan, Georg-<· n., Mnjor Gc11ernl, C. S. A.: 
l"Gl: .JO, 4-1. 
]~{)~l: :~~, :>D, 45. 

McCleary, AoHistttnt l\I. J.: 
Jl'l:>r<: Occnpmion ill Drawing Divbion, 160. 

HlGU: S<>rvie<'s in ditto, IO:l. 
181i I : Drnughtsmall. 7:l; iletails (Jf work, U;J. 
18ll~: IJitto, <i-1, J:l:l. 
1bti;~: Sorvices in Drawing Division, 59. 

McCorkle, Suh-Assistant S. C. : 
J 13;,(): Triangulation, St. Mark's river, Florida, 67, ()8. 

291; Appalr1chicohiharbor, Florida, 68, 98, 291. 
18;)7: Ditto, Appaluchicola anJ St. George's sounds, 

89, Bo. 

181",t': Ditto, of St G<·or~'" so1md, Plori<lu. 91. 
18&9: Ditto, of Ocklokoncc and Dickerson's bays, 

Florida. 82. 
1860: 

1861: 

1862: 
1sc:i: 

Ditto, of A palachce bay aml St. Vincent's sound, 
Florida, 77, 78. 

Ditto, of upper part of PcnohRcot b1>y, Maine, 
27-28; of St. Joseph's buy,(nortb,) Plorida, f>l'l. 

Ditto, of Penobs"ot bay, Maine, 23. Ii 

Ditto, of PPnobscot river, Maine, 21. 

186;): Engrnwr, C::i, I:l6. 
18G;J ~ Service;;; iu E11gravi11g· Divbiou, riD. 

J',lcDonald, Charll's: 
Jr'G3: Defrnce' of I'bila<ldpl1ia, :l2. 

l\IcDonnell, Thomas: 
JPo'>G: 2!l, f>4, 7:l, 164. 

1Bf18: Sen-ices in Section I, 44; ill Section 11, 54. 
18<»9: :l4, 61. 
lt'liO: 2[!, :l2. 
JFlGJ : Services in Soetion I, 28; in Section II, 35. 
J8G:;: Sc;·viccs in Section II, 28. 

J',frDowell, Irwin, Brigadier General, U. S. A.: 
18tli: 39. 

McHenry, Hugh: 
1 ~fiO : Servkes in t-;ectiou I, 104-. 

1kintyrc-. H. : 
11"\i:l: Dc!Pll<'C.< of Pl1i!adel1ihia, 32, 33. 

McLaftiii:, Captain E. JI.: 
ltlG:l: i»4. 

llicLl'au, N. IT., Captain e. S. A.: 
Jl"!(ill: Cbnrgrc of )Jisedlaueous Division, 104. 
J l"!GJ : 21 : charp:e of ditto, 7 4; <ktaclwJ, R-L 

Mci\lath, Jtobr•rt E.: 
lt'ti:l: DeJi.,nces of l'hilaJelphia, 31, 33. 

1 

)ldlurtric, \Y. ll. : 
] .~;->~I: Yi1·wR for charts, 43 .. 
J,jl){J: f:en·iccs iu l l_yt11ographic I)ivisi011, 102. 
16Gl : i'cr\'iccs in t-iection Ill, 1:.! : in Hydrographic 

nutl Lithographiu~ Division, 7~, 175. 
1RfJ2: l)raug:bt~nwn, H;), 1:~1. 

lt"SG:_): l)efr·uee~ of P11ilmfolphia, 3~); 1:-)(;rvicus in Draw· 
ing L)iyi,3ion, GD. 

J\fr:S:cil islaml: 
lt'G'.2: 41:2. 

Meade, Lieut. Geo. G., lI. S. A.: 
1?:1~4: Coftiui:-; Patclte.s, *:22B. 

Mears, E. G.: 
lb(jj ; Tit1ttl obscTvations near Feinnn<lina, l?la., 55. 

]\:foasuremcent, of hdghts: 
lcG,1: Cnun's operarious, 10; aualysis, 39-42; ab~ 

slrnc!, •9;;-• 103. 

l\:Ieasurem<mt: 
lti57 : Epping Plains base, 41, 42, 302-305. 

Mel'hau, Snb-Assi,tant .John: 
J85G: Topography, Staten island, 42; coast of North 

C arvliua, G2. 
1857: Ditto, New York, 50; Hatteras and Oero.eoke 

inldR, fil, 62; N urlh Cawlina coast, ()2, fi:t 
1858: Ditto, of Topsail sound and coast of North Caro­

lina to Cape ]<'car, G4; of Florida coast, below 
St .• John's river, 1:34, 224. 

1859: Section II, 41'; topography near head of Cnrri­
t11ck sournl, North Carolina, 59. 

18()0: Topography of Hudson river, New York, ,15-46; 
of coast nortli and south of Cape Hatteras, 
53-54; reconnaissance st the head of Curri· 
tuck sound, 54-55. 

McCoy, G<,oq~c: I 
1858: Occupation in Drawing Division, 1()4. 
1860: Sen-ices in Engraving Division, 21, 103. ii 
ISGl: Engraver, 7a; details of work, 150. . 

J 8tll : Topography and hydrography of Iludson river, 
Ne'" York, between Anthony's Noseaud Tivoli, 
3(i; topogray1hy of Potomac shore between 
Alexandria and Mount Vernon, Virginia, 41; 
plane-table surveys in Albemarle sonnd, North 
Carolina, 43. 



 

THE UNITED STATES COAST SURVEY. 

1862: IIydrog-n1]1hy of Huds011 i·iver, !12; topogmphy 
of the Potmnac, :3;\ ~{): ~llfY<~y of tlu~ Pnvlron.-.; 
of St. Loll i.e.;~ .Mi:-::~ouri. for t]('fo1ic1's, 07, :)R:. 

1f'.m:): Plaur•-talJlr surYt')' alJoye Geoq.!·eiown, D. C., :~«-'. 

1'Ie<lo1nak riv-er, ~Inin£~: 
l 8(i0: Triaugnlation, 36. 

Meiggs ville, California: 
1858: 3G2. 

Memoriitls of unckrwritcrn: 
1858: (List,) 20. 

j\femoirs: 
18fil: Of Atlantic and Gnlf c<mRf<, 16. 74, 17;,, 

18fi2: DeRcription of ditto, 7, fir>. 
1-fendot"ino cit.1·. California: 

JSG:i : 1tll. 
J\fnnllorino lH1,~r, C:alifornia: 

18513: ~1(H. 

1 86:! : :1:14. 
liiercer, .J osep 11 : 

186'.l: Ucfonces of Phil:idelphia, 32. 
l'lferedilh, ( cnast. survey schooner:) 

1 i'Gfi: Topography. Section I, 32: Sccfam Y. GO, ~'"'· 

1858: Section I, ·1~; St•etiou 'r, 7t). 
Hl60: S<:ction I, :17; BecHou Y, ;,[), 
l8GJ: Section I, :30; Seetion Y, 47. 
1862: 25. 
l 8fi:l: Section I, 2:=!. 

Mericonig sounil, Maiiw : 
1862: Hydrogrnpliy, 26. 

Meridian lines: 
] 8:-.4 : *141). 

1856 ~ 1iiontg-0n1ery, Ala,., 54 i A11u-1i:t bln1·1, rlnrh1a, 
fil. 

1858: Traced at Kew Orlc01"'• \)~l. 1111:. 
18GO: Traced at Eufaula, Alu, 7G. 

l'lferrymeeting bay, Maine: 
1859: Topogrnpl1y, :J!J. 
1860: Dittn, :17. 
J 861 : Hyilrngrnphy, 31. 

Mertz, \V.: 
lilfiO: 104. 
18!il : 7 4, 165. 
1862: s~n·iccs in folcling-roorn, ];',,J, 

l 8ti:.l: Ditto, 60. 
Metco1·ologicaJ observations: 

Jt154: Section I, :31; 1ve8te-rn coast. 8-1. 
185'1: Section I, :17. 
1 i,;;-,g: Saunders elation :md Mount Desert. }\lain<', :io. 
18f>7: PC; Bangor und Calai-<, 40, 41. . 
1858: llurnplrnck nwunlaiu. l'lfaiu~, 4G; at Rutlwr­

ford observatory, Kew York, fl4: (lf nortlu~rn 

part of Admiralty inlet, \VasLi11gtou Teffi­
tory, 454, 45G. 

1860: Gunstock, New Hampshire, arnl \Vadrn,ett, 
Massachusetts, 84: at Appahchicola, Floricla, 
76; near }{usi:dfi river, California, 9;) i near 
Steilacoom. 'Vashington Territory, 280-281: 
near Cape. Chudloigh, Labrador, 260-261. 

1863: AL Ivy Hill and 'l'it,Jma, Connedicut, 2~1, 

Metomkin inlet, Virginia : 
18(;2: Hy<lrography, 42, 4:3. 

Metzeroth, G. B.; 
1858: Occupation in Engraving Division, 164. 
1860 : Services in ditto, 103. 

35 cs 

]8fil: En:;-n1ver, 7:]~ <l<'tui1s of1vork. 151. 
J1"'l()~: E11graYt·r. fi:J 1 1:17. 
1,•.q;:): :i-.:.1·n~i<'L'-; in E11gnti:i11g- l)iYbion, fl~). 

1\lierouwter Y:lhH·B: 

1 d:",7: Z<>uith t<~k="cop\', :):!.l-'3:!7. 

}11<lclle !Jay, )laim·: 
lS(;3: Topography, 2:i_ 

l'liidille Farnllon : 
1862: :328. 

::\li<ldle Gronnd : 
18;)7: Cape Henry buoy, 44:1. 

liiilc lcrl ge : 
l ~5U: Coast of ~hli110, 41. 

}1ile Rock~: 
lt'.5..::: Entntnct• of Sau Fru1wi~en lrn~T· Ca1ift1rnia, :~:H. 
] :--:();,?: :{tl~. 

::\lilford Ilave11, Yirginia: 
1~:-)H: Topog-r:q1Ly, ;->;-1. 

)lilitary dPfl·1H'PS uf \Yt-J..:-5'.1Lng-tm1, D~strid of ~ohnnl•ia: 

1 i::l(1:}: Triaug-ula:iuu ot~ ~)G-:37. 
).lilitHI',\T dcpartrn-L'lit~: 

I tili:>: 'York in, 21 l-2JG. 
~Iilitur,,· ~nrY<·yM: 

j~lil: :)~t-JJ, 4:1. 4tj, .j...(, li2. 
l bti:.2: By topograplwrs uf tlH' coa,.;t snrn·y, 2.-1(); Yiriu­

ity of rortlanJ, ~le~ ~rl; banks uf tl1C· }Joto­

n1ae rin~r. :);,, ~)t\~ ;;7; Ilappa.lm11nm:k riY(~f 

at FTPderiek . ..;lnug, Yirg-inia.. :-;.7, :)....: : 1w11i11-

su1a lwt\Yeeu Yurktoffll <:nu1 Cbiek<1l101niny, 
:{,...:, ;m: '1Pli·n1'(•s of St. Loui~, )lil'i-souri, ;)'7, fi,. .... 

~1iuor. Lit>nt. 1:. lJ., C. S. X.: 
l '-'.;-)i : _j.._iLl to ~ltip )laulins, 4:3-l-!;JH; l1ydrv~ra;,liy 

of Y 01 li: river, ;>~. 

11iuor is11tw] : 

l~L):.!; ;m.t. 
11irngP: 

1,.ir;11: 2:;e. 

.l\lisedl:n1eol1:-; I)ivision: 

1:3fill: IOI, 20:-!-2Hi. 
1:-'fil: 74; cktail,; <1f work, Hi4-Ji.t. 
1:-'ll:l: till: report of Prof. Barnard, J:lS-142. 

l\.lission hny. T(•:xa~ : 
J1'GD: Trim1gulttliun, 93. 

1Iission of Sau HneuaYenturu: 
J8fr2: 27D. 

:Mississippi uelta: 
Jt'G1': Latitnilr' and azimnt.h oliscrn•u, JOU, }(l]_ 

].~;--)~): Triatq_rnlatioH, 8.'"'1; topog-raphy, UU. 

11'li0: 1\>pography, 87: hydrography, !)\). 

ltllil: Triangnbtiun e011tinneil, iil: partieR aS>i~1wd 
fur Si.:rvin• with \V e::itern Gulf blol'l~wJln~· 

st1uudnHii fi2. 
1'3G2: SllrYe}'' for co-opernti11g with "'estPrn Gull 

bloekadiug squadron, 5'°'-f}i. 

.Mississippi sonnd: 

1 Bf>G: ll:rdrogrnphy, 83. 
lt\Gfi: T'riangnl11tion, 7:3: signals an<l datiou·nrn,rks, 

291-2U2: hy<lrogrnphy, 7;,-71i; l"kcteh Ko. :14. 
ldj7: Ilyt.lrvg-nt-phyr JOJ, Jo:]: delta rccouna-i~sance 

t1ncl tri1rngulatio11, H7, !!B. 

Mitchell, A. C: 
1558: SHrVil'es in Roction II, 5~. 
J.:-lGO: Tidal obBcrvatious, 72, B4, 90. 
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1861 : Charge of tidal stations in the Gulf of l\Icxico, 
till, ti2, 6f>. 

1862: 51. 
Mitchell, A"istanl Henry: 

1854: Tide observations aud gauge, Nautucket and 
Martha's Yineyard sounds, :;7; description of 
sea-coast gauge, 13, "3G, •:17, *)[)0, *Hll. 

1855: Title observations, Nantucket. sound, 2:l:2-22:-L 
1856: Interference ti<les, l\Iartlm';; Vi1wyard and Nau­

tucket sound, 14-];,, 2Gl-2G:l: tidal currents, 
Sandv Houk, 44-4.'l, 91, iW4-2G5; Newark 
buy, "&c., 2U::», 2Gli; dlJcks of Kew York and 
Urooklyn, 2GG. 

18c17: On ti<lal observatinno, Eld! Gate, Km1tucket, 
llanha'" Vineyard, and llu<l..sou riYer, 350-
304; tiJe-gaug.t', Jr>: description of ditto, 

40:l, 4114, 
18;)8: Tides aud "nrrnnts of :New York 1.Jay an<l E11st 

18&H: 

1860: 

1861: 

18GZ: 

river, :;7, :ib, Gt', ~11.t-'.207. 
Tilles and curreub, Kew York harbor, f>ll, 311-

:.lli. 
Tides and currents of BC>stou harbor, Cape Co<l 

bay a11t1 Buzzar,]',• ba:--, 1.~, 41-4;;; (If :Mobil<­
Lay, 90; instruu1c--nts fur tuking speciuwns of 
bottoms, 2D, ~)t)tl. 

Olnmrvations on the current8 of lluston harbor 
u.nd Uape Cod bay 1 :-t~; hyarogTaphy of Baru­
stahle liurUur, :!\la::.;sarhusdtH, ~i:; j tidc8 and 
current:-\ al llatt1·ra~~ iulet1 Xonl1 Caroli11a, 44. 

Ph-vHical i:;un·i1.·y of Capp Cod hay, ~7 : hydrn-

~raphy of Barirntub le ha1h•r, llfo8'achusc:,tts, 
~7 ; hydrog-n-tpliy in N arr.ag;an:-;.c'tt bay, Hhuc.11! 
Island, :27 ~ liyUrograpl iy of llatteras au t1 

Oreµ:on i11ld.-;, ~orth 0arolina, uud the mark­
i11g- of tlu~ chanuel of i'\"~u:;~~ iiver, 44, 4G, ;,!;-)7-

~;>o. 

1803: Phvsieal survev of Dos ton harbor, 1\fassadrn­
s:tts, :-!G; r: .. ~urvey of Sandy Hook, :Kc"· 
York, :30. 

Mitchel, ProL 0. )[.: • 
11'&8: Observations for eoast survey lougitudes, :l2, 190. 

1 B.)!): ~10011 cuhninatiuus, ~78. 
Jti(il: rn. 

Mitchell, .J. G., Lieut. e. S. N.: 
18{)0: Bydrographic r"emiaaissauce of Coquille river 

entrance, Oregon, 101. 

Mitchell's Rock, (approacheR to Portland harbor, Maine:) 
1863: 25. 

Mobile, Alabama : 
l 85°f> : Magnetic variatiou, :l2:J. 

18&6: 8tatiuu for telegrnphic lo11gitnde, 7:l, 164. 
1 oi>7 : Tt·.lcgrnphic longitude operations, ll;J, 00. 
11358: Longitude determiueu by telegrnph, ll8, !)9. 

llfohile bay, Alabama: 
li:!GO: Special survey for improvcmeut, 17-l fl, 88-9!). 

Mobjack bay, Virginia: 
1sc.8: Topography, GI, 62. 
ll'l6o: Ditto, 51. 

.Monadnoc Mount. New Hampshire: 
1861: Geu<lcti<: aud magnetic observations, 28. 

Monie bay, Maryland: 
11"58: llydrography, 63. 
11:360: 51. 

Monomoy shoab : 
lt:'i>li: 8kctd1 No. 4. Shore line changes, :J:J, :l7. 

~lontauk Point, Nnw York: 
11'G3: Hydrographie developments, :J4. 

l\Iouterey bay, CalifornilL: 
185!:°>: lt'Z, ;r18-:l/!l; geology, 390-392; Sketch No. :J!). 

JeG7: Hydrogrnphy, 112, ll:J. 
11'\f>t'·: ;{;l;), 

l8li2: :!!JG. 

Montgomery, Alabamu: 
18iiG: Tdegrnphic longitucle, latitude, and magnetic 

elmnents, 54~ J(i4. 
l 8:i7 : 'l"elegraphic lougitu<le opcrntions, 9G. 

~Iontseag river, )Jaine: 
1::-lli(I: Topography, 37. 

18ti2: HydrogTaphy, :JC. 
~Ionumet river, )fa:-;s;tehni=ietts: 

1t'li0: Top()graphy, :lrl. 
l\Ioon cul1uint1tiuno: 

18;,.1 : Peirce 011 longitut1e hy, * l 08-'' 120; Bond and 

Kendall's oboervatious, * 120. 
Ji'O:»;i: Kendall's, 4G; Bond'", 275. 
1e;,(;: Ol>sei-Ycd at C':ambiidge, i'.fass., 12, 181. 
185b: Obervecl at HrLrnud and Cincinrntti, 34, 189, 

l 90; applie<l to computation of longitude, 
l>'G-lrl'J. 

l ~;>D: ~7d. 

l\luore, Lieut. Comg. J. H., l:". S. N. : 
Je:J7 : Hydrography of Hudson river, G2; Happal1an­

nock, 57. 
1 t\;Jb: Ditto uf Shm·1)sc.ott and l{e11nebec rivers, 4K, 4H; 

of Hudson iivi;r, 57 ; of Sapelo sound ant1 
river, 7U. 

J\Ionse-a-bec bay, Maiue: 
1 rlG2 : 'l'riangul>ttiun, 22. 

}Jorgan river, bouth Carolina: 
lt>tlU: Triangulation, G7-5rl; hy<lrogrnph_y, tiO, 

l\lurris's it:danJ, South Carolina: 
lmrl: Topography, 74. 

)losman, Sub-Assistant A. T.: 
ld58: Serviees in Section I, 44; in Section II, 5-1; in 

SeetiC>U Ylll, 9d, IOU. 
18'>9: Services in Section X, 98. 
li-!60: Services in Section X, 95, 96; Section Xl, 9U, 

lOJ, 2ti9. 
1861 : SPrviees in Section XI, G9-7 J. 
186:!: Services in Section II, 31; in Section VI, 53; in 

Section XI, 61, ()2. 
1863: Services in Section II, 29. 

Mount llaker, 'Vashington Territory: 
18GG: Height of, 85. 
11if>8: Ditto, lJG. 
11"62: 399, 406. 

Mount Buchor1, California: 
1858: 3-J2. 
1862: 293. 

Mount Cannel, Counecticut : 
1862: :!!) 

Mount Chatham : 
186:!: 38G. 

Mount Constance, Washington Territory: 
Hl5n: Height of, 85. 
1862: 415. 
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Mount Consmntion: 
1862: :m8. 

Mount lkseri, Maine: 
18f>!l: High ~tation antl sca,ffo]cl, ilG-3fi. 
l~~)(j: Astrono1nicnJ and geotletif', ohsP.rvations~ 29, ~10. 

Mount Douglas: 
18()2: 392. 

Mount Elli nor: 
1857: Height, llG. 

l\1ount Erie : 
1862: 307. 

Mount Harris: 
1 HS5: Station, J;:->. 

Mount Helena, California: 
18GU: Jleight d{)torminf'd, !•li. 

Mount Hood : 
18f>7: llG. 
1862: :m8. 

Mount Hope l>ay, Rhode Island: 
1861: Topography, :31 ; 11ydrograpliy, ,,.,_ 

l\Iount Magi>irn : 
186:!: :388. 

Mount Jl.Iunadrn>t'., N"w Hampshir~: 
1861 : Geodetic and nutguctil'. ol)scrvation~~ 28. 

l\1ount Olympus, 'VasJJington Territory: 
1H58: Height and position, 40\J. 
1862: 375. 

Mount Palermo, California: 
l8G8: :l55. 

Mount Prusped, New lurk: 
18611: Magnetic. <·lcmcnts determined .. 17. 

Mount Rainier : 
18():!: 31i!J. 

JI.fount Seymour: 
1862: 390. 

Mount St. Helens: 
1862: '368. 

Mount Tom, Massachusetts : 
1862: GPodetic obserYation,:, ~l\l. 

Mount Vernon, (U niteJ Stlttes stctluwr : ) 
18()] : l;s<"d for r;;<'.mmaissance of Potomac river, 42. 

Muldaur, A. ,V.: 
1859: Hydrography of Matagorda bay, %. 
1861 : Services in ::lectiou I, :H ; iu Sel'tiou III, :m, 42. 

Mud keys: 
1855: 172. 

Murden's cove, '\Vashington Territory: 
1851i: Topogr11phy, t!G. 

Murphy, Hon. II. C. : 
18G5: Orthography of names, 10. 

Murray, Lieut. Comg. AlexandN, {;, S. N.: 
1Sf;8: Hydrography from Cnp<' Porpoi"" lllaine, to 

Portsri1011th entrance, New llan11H~hin:', 50, 
148; re·ext~mination of Lynn harlmr, .Massa- !: 
chusetts, 51; off-;;hore soundings from Cape 
Ann, 51; hydrogrnphy of Hudson river, 57; 
in-shore soundings, coast of North Carolina, 
below Cape Lookout, GG, 67. 

1859: Hydrography fr{)m Cape Elizabeth to Cap<' Por­
poise, Maine, 42; ro"k determined n"ar Ogun­
quit, Maine, I:n; off-shore hydrography, coast 
of New England, 4:l; examination of Salem 
harbor, Mass., 44 ; of 13oston haruor, 44 ; 

hydro::-r'1.phy of coast of Xodh Carolina, till ; 
off-sl1on· 11:y<lrog-raphy, :!"onh Carolin:i, GU. 

]~00: Sonndi11g--s br~twPen Cape Ih·nry and SL An~n-<.­
thw, Plorida, 54, 6(1, 70: !'edion!'l acros:-; dtc~ 

Gnlf f-:trean1. i2; cmnnu11K1 of La\Jnlt1or cxpP­
dition, 2~t, ~;}: n·port on voyag1•, :)~JU, -10\~. 

:Muscle Riilge eh,mnel, (Penobscot bay, .!\Iai11e:) 
1861 : To]log:raphy, 29. 

~iusconguR h:t«'--, ~!nine: 

I r-i5~t: 'fri<tngulntion, !k3. 

] r-(()O: Triaug:ulation a-nG hyc1rography) :)0, !J3 . 
.!\luse, Comr. "'. T., L:. S. '.\i.: 

] .':)~)7: lfy•_lrngrapl1:r of Patnxr>ni aud St. ltfary's rin:·r:-:;, 
:-iG, ;,7 : Hatteras and OcnH·ok(• inlets. arnl 
Pamp1ieo soun,1, ():), ()..t; cl1a.ng-es, 1-Inttr.ra.:-; 
and Ocracoke bars. lC>l, ]~,~ ~ aiJs ~hip ~1an­
lins, :17, 4~)4-4:~:,_ 

18:::.8: IfyJrograpliy of N antieoke river a11d Fishing 
hay, G"t; of ,\.icornieo Ti\·c·:·, ~-Lonie ha~~ and 
'.\I:mokin river, .!\faryland. ll:>: of Pamplit·o 
8otmd, X <>rth f!ttrolirrn, Gfi. 

1259: liydnig-rapLy· uf ra~uxent a11d St. ~lary's riv·er, 
:r.Iarylm1d

1 
and .._lmne~ riyi•r, ,~iqrinia. ;)fl: of 

Rig mid Little .. A .. nnenw~sex: 1·iyer1 ~1ary lanJ, 57. 

l l'fill: Hydro;:o:rnphy or Potomaco ri>-er, ;,J. 

I.-31)] : ~:;, 42, ~4. 
Muslu;)!'et d1:tmwl: 

1r-::-).t: S~liott~~ current diseu~f:.ion. ""1GG-""'JfJ~. 

ld;,~,: (and ,hoab,) .tl-4:?; ~hmmd, Sketch No. (j_ 

J:C;;)fi: Chang;,s in shor<'-linr, :1:1. 116-117. 

~Iusquit ha:L Tt'xas: 
l . .J.HO: Tnpo~Tapl1y, 92 .. 

1-Iutiny bay-, ,,~ashiugton Territory: 
J "!.-,..,: -143. 

lc-!1i~: 40i. 

:i\Iyaklrn 1-h-er, Florida: 
lt\Gll: Topo)!'ntphy of entrarn•t•, fi~l. 

Myers, Lieut. \V., l'. S. A.: 
ltl:J."l: 41. 

] 6i>tl: St>ction 'rl, 7r>. 

Mystic river, l\la'"achu;;~tts: 
lt'tiO : 41, 4:!. 

Naiad, (schooner : ) 

N. 

ltiti:i: Cl1aTterc.d, ~ect.inn X, fl7. 

Nauainio hay, wt'St cotrnt of Hriti:-.h Arneri(•a: 

Jt'!fi..,: 4:17. 
lllJi:l: 411~. 

Nantn~kvt, ~las:-;, : 
l~-:J.J : Hydrography near, ~)i!. :):~; tidf'5 ~rnd ('Unents, 

gh_onl1' ttud P.onnd, :1.G-:{U ~ 11urnlit•r of \.'t's~ds 
paf':-siug, ;)G; rt>JH._1rts on tide:.; awl tide-f!"ttnge~, 

"lt'~{f,-*:r; : ~chott's i!i.scn.ssiou of cu.rreuts~ ~' 

*161-'Hi(i. 
J8:>ri: l)~ soumliugs off, 40, 41; .slHJal sout.h of light­

~t, 42: ]~:~; tide obst>rvaUons1 2~~-~~:3; 

nu1gnctic variatiou, :~:?7-:~21"!. 

J8;)6: Hydrogrnphy, :1;: interforenc<' tid<'s, 14, 261-

26:!. 

Nantucket shoal" : 
1860: Hyclrog1:aphy, 41. 
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~untieolw river ,:Maryland: 
Jt3i>t3: llydrography, ti2. 

Napa cr<'•·k, California: 
11'~··: 1 l:l. 
lt'G.": Triangulation and topogrnphy, Jh!. 
11'Htt: 97. 

Narragansdt bay, Rhode hland: 
l:O:-:HJ: Triangulation, :J!l; topography, :11; hydrogrn­

pby, :33~ 
lt1fi:J: Spt>eial Anrvciy, 1:~; roeks found i11. 9:3. 
] rlH:): ]>Janewtahlc snrvcy, 2:t 

Narragna~us lm,yi .)laine: 
10(ll : T'riaugulation, 2fi-27. 

Narrow:-;: 
l~:-i7: Slwal {liR<:uverecl, 34. 

Narro''r~. tbP~ \Va8hiugtou 1\•nitory: 
lc':ici: 44U. 
]8(i:2: 412. 

N asu1 river: 
] ~tii: :-{70. 

Kational Academy of SdcncPs: 
1~6:3: 1; repnrt 011 Saxton's hydro1nct.c1·, 17. 

Nautilus. (coast snrn'y sdwoner:) 
Ji':itl: Hyclrography, Section II, •t:l; Section III, 48. 

Naval Engineen;: • 
11";)8: 4:l. 

Naval OlJ'~rvatory: 
lt'(j]: Supplied with charts for dietrilmtiou, (), 1G5. 

Na,,~jgaJion: 

Nuvy: 

11';,4: I,ist of ttids to, recommended, •21;,, 
]t,;,(j: Depths at port "mrnm·Ps, 11, J:l:l-l:l7: tide­

tiLblcs am] cxau1ple.., for 11'-'C, J:\ ]~0-.1:~:~; uicls 

reeomml!1Hlerl for, Hl, :WD-3.J2; dangers, :34, 

a;;. :lG. 
185H : Hnw related to hydrographie dPvelopment, 24, 2:"i. 

l8li1 : Aids for, 2:3; title-tables, ()t'-1:31. 

18G2: Co-operation with, hy parties, I, 5, G, 257. 
li'li:l: (Drpurtment,) co-operation with, 1, :l-5. 

K 1wy offieers : 
1.-;;,4 : On coast survey, details, 6; list, *3-*l 0. 
ltJ;,5: Ditto, number, rapid rotation, 4-5; naval efl:i· 

cieney \Joard. 5; list, u:J-114; assistant eugi· 
neers, 114-115. 

J8;,(; : Ditto, 19-20, 102, Ht3. 
18::>7: Ditto, 3G; lists, n1-rn:l. 
18&1": Remarks on delachimmt,, 41, 42; number on 

coast suryey duty, 1 :l2, l 3:l. 
1859: 31; appendices No. 4, 5, 117. 
1860: On coast survey duty, 30, 116. 
1 Stll : Ditto, 9, 22, 84. 
1862: rn. 

Navy yard commission: 
1862: 1,13,2()5. 

l\'awuggab river, Oregon Territory: 
1858: 384. 
1862: :!54. 

Ncchesne river, Oregon Territory : 
1858: :!83. 

1862: 354. 

N<'e-ah hay, Washington Territory: 
li%[,: l\ll ; tide and magnetic observations, 224. 
lf<58: 416,417. 
lf<62; :181. 

N elialcm Tiver: 
18()2: :i:-0. 

Neilson, \V. G.: 
lSG;l: l>i>fenccs of Phihttklphia, 3;?. 

Nclrns river, Oregon Territory: 
1~5~: 88:3. 
1~62: ::154. 

Nes, Snb~Assisb-tnt Fred. F.: 
l q:l~: Services in 14ection ,~11 1 a:» 
J,~:-)9: Sprviebs in S(:1etion YI, 77. 
] r:!Gl: Scrdct:-:; in Sect-ion I, :Jj ; in Section VI, fJG. 

Jt3(i':!: Rerviccs a.t l(ey 'Yest, ;->4. 

Nt:stnggal1 riYer, Oregon Territory= 
J 8:)t!: :~.~:~. 

J.3():2: :i:ict. 
NcutJe river, North Ciirolina: 

l~G-2: Buoyeu, 44, 2''~-
1 ~t)'.t: Triangn1ation, 11. 

Ncvntrk hay, Nrw .Ten·wy: 
1 ~5(): Ti<lal ohservatiom, 44, :lGil-2GG. 

7: :1i"i7. 

IA:-,13: Topogrnph~Y, 56. 
Newburyport: 

Jd;,7: Ily<lrog-raphy, 4G. 
NmY DtmQ'ent·s~, \Y ashington Tnrritor~~: 

Jrr;:.: J7d, l~O; bea,con, 40H; lip;bt, 41;;. 

18<,•i; Sketch No. 5:l. 
k;;~, 4:W. 
JtSjj~: :~~-1. 

1 NewfrnnH1 imrlJtff: 
J ~57: Kr:ys, ~1~e. 

New llavt·u: 
1~5f>: liagnetic variation8, :HD-:3:!0. 

Nm.Y I-laYen lw.r1Juri Conn(''-·ticut: 
l ~():;: Examinali<lll of shore line, 29-30. 

New inlet, Cape Fear riYcr; 
11'.;;7: Hydrography, 74, 1[)5. 

New ,Jersey: 
18G3: Triangulation of coast, 29. 

New Lomlou lrnrlior, Conueeticnt: 
J86:l: 26:.. 

New ~Iea.dows river: 
]1'57: 44. 

New Orh!fu1s, La. 
185(): 8tatiou for tclf•graphic longitude, n, 1()4. 
11"58: Dctcnuimttion of longitude hy telegraph, Hl:3, !J9, 

New Hiver inlet, North Carolina: 
1858: Coast hydrography, GO. 
18{)0: Hydrogra1ihy of vicinity, 51. 

New York: 
1854: Hydrography, 4:t 
1857: Harhor survey operations, 48-52; topography, 

4!l, 50; hydrography, 50-52; sumruary, 33, 
34; report to commissioners on changes, &c., 
358-:170; Roschke's report, :mJ-37:1; ditto on 
drawing comparative map, :J73, 374; bar, :J63-

:l65; channels, 363-365; upper bay, 365-367; 
wreck examined, 151. 

1858: (city,) Astronomical observations at Rutherford 
observatory, 53. 

New York bar: 
1800: Hydrographic examinations, 47. 

New York harbor: 
181'>5: Commissioner's survey, 42-45; map and cor-
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r~~pornlence, 100, IG::i-171 ; shoal. 15:l-154 ; 
ehang-<'~ in, ] 70-17 J ; 1nag11eti« YaTiation, :.>tO­
:~~l; topography by Ch·rdcs, 1()-J-J G:~; Gilbert, 
Le.mg blaw.1, 1()4; I-I.arrbun, Nevr Jor~e)' 8ide1 

lli4-lfifi. 
J~[iti: P1·ogra1nn1e for conlpleting surve3~, 2RO; trian· 

gnhttion, 3!l: topography, 40-4:l; hydrugra­
phy, 44; Sketch No. :-) ; eo111rnissiol1er·~ maps, 
-t:.~ 1 281; tidt"s anJ currcuts,G,7,44, 11j,:l();); 
anal_y~iH of water, 7~:~17, :Jlb. 

JS:i~: To11ogrnphy of East rivH and kill,.;, [,;;, ()(i; 

character of ti(lal cunents, 5i', J!li-20:1, 206, 
207. 

Jf'fl9: Battery shoal, 132-134; currents observPcl, :n J­
:H7. 

J!-'60: Ticl:tl obsNvations, 47. 
11'ili3: Currents, 30; hyJwgrapl1ie cxami1rntiou, 3-1. 

Niantic: 
1t3<l4: ~22'i. 

Nicl1olsou, L. L.: 
18()1: SmTices in S1·etion I, 33; in Section III, 41: 

in Section YII, ;">!); in Tidal JJivbiou, i:l, H4. 
1862 ~ Services in Sectio11 I, ;.!7; ScrYiees in ~el'tiun 

\'I, 5:.:. 
l 8G:3: Services in Sediou VI, 49. 

NicholRm1, '\V. L.: 
J >1li0: Collection of cxpcri111cutttl data, 2~). 
J8dl: Charge of Litlwgrnpbic DiYisiou, 74; tktaib of 

v1ork, l7J. 
1862: In charge of ditto, 63, ()~, : report on occeupation 

].}IJ-1:>~; report on priutiug uu.U di~trilJution: 
J:-,2-l::J4. 

18(i:l: In chnrg-t~ ••f ditto, ()U; in charp;P of ~Ii."lc('ll8_ 

ueons Di vbiou, u~ '· 
Nisqually, '\Y. T.: 

JS;>f,; WO. 
18f>8; 4i°>l. 
181i2: 41:3. 

Noddle':; islaud, Castine: 
18~4: "22a. 

Nodule Point: 
1862: 407. 

No Name key: 
1857: 388. 

Nones, H. B.: 
1860: Ob•ervatious near Capn ClrnJ!eigli, Lahnulor, 

24, 265. 
Noonday Rock; 

1862: :{2!l. 

Nooney, Prof. James, jr.: 
1854: Eclipse ob"ervatinns, "12;}-'127. 

Nootka sound: 
1855: Tide observations, 224; Trowhridge's report, 

227-228. 

Norfolk: 
1862: Topography of Defences, 40. 

Normal equations: 
1855: Schott on solution of, by indirnct elimination, 

25'>-2G4. 

North Atlantic blockading squadron: 
1861: 43. 

North beach, (8an Francisco bay, California:) 
1858: 334. 
1862: 3-05. 

North Carolina: 
18;.::-1: Trian~n1atinn, r-.7. 
l~G(): (Sea eoast) ;;;ketch Ko. 1,1; triangulation, 51; 

topogTa\ ~b:r, ;, 1-;','..!. 
] 1307: Coa.~t triu11g-nlutlo1i. CO, Gl ; topography, Gl-6;}; 

hydrography. D~i-a--•• 
1 E"!ill: ~oundinf!s oft' the coast. Ci..J. 

l1'iH: Military <l•·partnwm, scl"Yiecs in, 42-4'.l. 
North Eclisto rh·er, :"outh Carolina: 

1 ~;,() : IIyarog-rapl1y, ;),~ ~ elutngcs of en tran<.'('~ 7, 11 ~; 
~kcteh N1_., ~P. 

1 e;,7; Eutra11ce-1 '.3,"!, 

1,~fi2: Httr f'xauiiued,49,fiO. 
Korth Farallones: 

1 . ..;:13~: :~:}~. 

N ortli kl·~· prr~~aµ:'f' into Cedar kPys 1 F'lnrida ~ 
1 ~·~J)(J: l~xami11m1, ..:!} , 

Kortl1 Poinr, (!".:111 l"randse·o bay, Cal~fornia :) 
I>'~,,<: :t\-1. 
1 ,~·\j·c·: ::uJ. 

North riw·r. ll(·ad of Cnrritnck so1md: 
] :'3GU: I:t·eo1nwis&allee iu, 5-l. 

Xl)rth r:i.Y(:r, Florida: 
1-::.iilJ: Tria11gnlation, topography. uud h~dr(~gn-111l1y, 

n1, <ii, rn. 
l ,;.:()] : TopnU"rapJ1~~, J:_1

1 
2fiJ. 

North river, Yirg-inia: 
] bt}O: Topo~n1pl1y, ;,i. 

North Sanb.1 e rh'er. South Carolina: 
J ...:1,;'>--<: Tria11g-ulatiou, itl. 

:!\orthwe,t cbtrnllcl iHto Ct•dar kt'3''· Floridtt: 
1 et )I): Exa1nined, ~I. 

NoYa S'-··utia: 
J~~,;: Tide,, :w·,, 

Noyou ri,·0r, California: 
i~0r): J~l. 

18li2: :1;1~. 

Nulty~ Euf!ene: 
J '>,-,;,: 22\l-2:10. 
1 ~,j,.....: Oc1..~npatiou in Computiu!2: 1)iYision, 1 ;,e. 
l ~Hn : ~erYict~s in ditto, I 0:1. 
J.:-1(-)J: C()mpntf':r,";:t: dcta.il~ of "\York, 1-t:l. 
J ,-"li2: Cornpnter, IH, 1:i2. 
1 ~G'.): SerYit·es in Con1pntiug l)ivision, [>9. 

Oak Cove: 
li'fi2: 41l7. 

Oakland, California: 
1/-35[>: 9;), 

0. 

Jl"l;,t): Topography, 82. 

\, Oakland har, Sorn Frnn('iRro hay, C:'11ifomh: 
i' Jl"l()l): SounJcd, U.,,. 

II 

11 

11 

Ii 
" 
\~ 
1: 

Obituaries : 
lAr.7: 
IBGS: 

36, 87. 
A~sistant J. J. S. IIRssler, 42; .Jos0ph Whyte, 

42. 
]1''19: 32. 

l 8li0: :111-31. 
IS!il: 
18()2: 

2:1. 
1 !J,4:!1--434. 

Major E. B. Hunt, U. S. Engineers, 17-18. 
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O'Brian, S. D. : 
lbGr,: Priuting mn,pR, &c., 2-1C'>--!34M. 
11'r1C: Stl1tistics of map printing1 lC>7-HiO. 

Observatory Roeki<: 
li36:J: 367. 

Occultations: 
. 1H'1i'i: Of Pleiades, Peirce on longitmlPs by, 2fi7-274. 

J8;'j(J: Carnbridgl', )lass., 12, 181; PoinL Hndson, 
,,__.ushingt.011 Territory, Ja, 20:~-~oe; Ph•iatles, 
nwthrnl for kmgitude, J:.1, J!ll-lfl7. 

lt>r,7: 31il. 

lBiit': (Pleiades,) <Jrieerve<l for lonp:itudc, :11. 
lt"'()O: Of Y cnus and tht- PleiadP~ ob~i'n·ecl) 2!l, 3:~, ~ti. 

liit\:): (Of th<- Pld1vles.) Heport of Professor B. Peirce, 
l4(l-154. 

Occupation of parties on the Atlantic Coast : 
lt"G:~: ~ l 5-:!1 I}. 

Ocean: 
]~:-,;:,: Depth by C'Urthquake waves, :~-1'2--:~ I!). 

Ocean sm1ndiugs: 
}.~;i'(: 41. 

Ocilla riwr, Florida: 
11':'.0-I: 'rria.n.g-nlation and topo,!!'raphy, G;:.:.: 
lfl<l;J: IJyUrograpliy, ~:)-.~4; Skc·tch N(). ~~,1. 

lf!(it): Triau~·ulat i1n1 aud tt1pugrapl1y of Ticinity1 77, 81. 
Ocklokonre hay, Florida: 

J~G9: Tria11g-ul11tion, ~~: t~1pop:raph:-, s.t. 
OcklokonPP shoal, near St. :l!ark"s harbor, Floridn: 

l~GU: 77. 

Ocntcokt.• inl('t, ~ln·th Carolina: 
Jt'i;)(i: He1narkB on eliat1g-P:-:, :->0. 
tr:::l7: Bar, J:-12; topography, Ul, G:!; hydrogrnphy, C::L 

Ollell . .J. P.: 
Jdtil: 2:;. 

Odeuhcinu;'r, "·· H.: 
1 t:;>g : Serriccs in Section -v, G') 

. Office, (Coast Survey:) 
1M54: .t,\dmi11istration of, ],1; organization, work, &c., 

i<li-!12. 

18;)6: Army, on coast survey duty, 19; navy, HJ, 2fl. 
1857: Army aud navy, 35, :m : lists, 1 ;{0-1 :l4. 
18611: Ditto, on co:tst survey iluty, J J:->-ll(i. 

18Gl: Army, ditto, Cl, 21, 8·i; rn1Yy, ilitto, !l, '22-2:!, 84. 

Off-shorp soundings: 
l>lC.7 : Section I, 4G, 47; charts, 2:{ . 
1860: Coa't of Maine, ..iu; coast of )forth and South 

Caroliua, Georgia, and l•"'loridti., 54, 60, 70; 
Gulf of Moxie,., 72, 8:1-84. 

Ogden, H. G. : 
l8f-l:1: 8PTviees in Snction I, 24 i iu St!rtion II, 34. 

Ogeecl1ec river, Georgia : 
lb;)d: Topography, 73. 
J 861J: Partly sonn<le<l, GL 

Ogilvie, IV. : 
l8;lM: O~Pupation in Engraving DiYlsion, 16;). 

18tl0: Ditto, lO:l. 
1861: Engraver, 73; details of work, l&l. 
1862: Ditto, Gf>, l:J7. 

Ogunquit, Maine : 
lt'5.5; lfock in vicinity, 131. 

Old Anthony or Vapor R.ock, (l'ortlund entrance, Maine:) 
lt'G3: 25. 

Old Duck creek, Delaware: 
18~J(i: Ex:uninPd for light-house sitt~, 4r,, 352, 3;l:J, 

Old l'uint Cornfvrt, -Virginia: 

ltlr>fi: Tidal obscryations, 49. 
lt35i : Ditto, U~). 

1 tli>~ : l)i tto, G:t 
18jV: Ditto, G7. 
lt!fill : 1 li !to, 52. 

Oltmanns, A";istant J. G.: 
lt?G5: Oh;;ervations at St. Andrew's, 82; triangulation 

and topogrnphy, Chan<lclcur, 85-88. 

J85G: Organi,ation, 19-20; operations, 20, 99-104. 
1~5G: Details of oceupution in <liYisionf', b7-:--3a, Ja7- ):1 

Hi:J. 11 

11'5G: Topngrnphy, New York harhor, 40, !):J; latitude 
and azjn1uth, P{·nsacola., ()8; triangulation, 
ClmndekurRomHI, 74, \J8: topography, Atcha­
falaya hay, 7 4, 9fl; base, Point au Chene.nil, 
74, 

1857: Cote Blanche triangulation base, 99; topogrn· 
pliy, JUO, 101. 

18[)7: Section I, 3:', 39; II, 49; III, :;3; IV, GO; VI, 11 

71'; IX, 1 O:l; X and IX, 107, Hit' ; Captain 
1
t
1 Smith1s report OU overations, JH;:-)-]~-)2; details /1 

of work, 116-1211; '1ffice division reports, 192- 11 
'I 

1858: Magnetic observations at. Peusacola, Fla., Cl3; 

latitude and azimuth at )'lisslssippi delta, JOO; 

triangulation of Cote Blanche hay, Louisiana, 
lll1. 

;i-22. Iii 
11:'51<; Rclath·e to field-work, 5; summary of occupa- ,, 

1859: Triangnlt1tion of Mississippi delta, 88; 
phy of ditto, 91; triangulation and 
phy, Cote Blanche bay, 89, 91. 

topogra· 
topogrn-

ti on, Jl 8-NO; details, l::>G-184. 1
' 

18i\!): 

1800: 

1861: 

1862: 

Ofiicers: 

](14-107; report of assistant in chRrge, 176-212. 
(Work.) In sections, :32, 45, 48, G2, GG-56, M, 

74--iG, 8:\, !lJ, 9:l, ()!); almtmct of report of assis­
tant in charge', Hll-J 04 : detailed report, 179-
18:3, 

General statement of work for year, 71-7G; sec 
also heads nf sc>r.tions iu body of i·eport; re· 
port of assist.mt in elmrge, 140-175. 

Det11ils of. work, 63-f,;:J ; report of a~sistant in 
charge, E!!J-15[1. 

(\\ork,) 5, 6, 27, 31l, 41, 43, 48, 50, c>l, 5G, 58;, 
offi<·ers in !'!barge, 58; report of assistant in 
charge, 119. 

ltlf>4: Anuyaudnavy, on coast survey, 6; Jists,"7-*JO. 

1860: Services iu Section VII, 7!l ; Seetion VIII, SG-88. 
11'61 : Services in Section VI, 5;,; in Section VII, 59. 

'' 1802: Commenced topography of \Vashington City dc-
U fences, 3G ; services at Key West, 54 ; at the 
"1! Mississippi delta, 55, 56; severely wounded 

11 
iu the reconnaissance ofPearlriver, Louisiana, 

Ii f>7, 263, 264. 
Ii. \i 1863: Topographical services in Louisiane., 51-52. 

1
111

,r Olympia, Washington Territory : 
1855: 190. 
185-0 : (Harbor,) Sketch No, 56. 

Ii 18G8: 451. I! 
tl!1· 1862: 41:J. 

Orcas island : 
1862: 398. 
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Onl, CHpt. K 0. C., U. S. A.: 
18;")4: \V cs tern C1)ast triangula .. tion, eJ. 
183;->: ~rriangulatiou, 'vedern ci:1ast i;::;laud..,, ~~I. 

Oregon: 
1857: J-listory of u1aritin1c discovery on eoa~t of, 414-

4:33. 
1862: Cmst of, :l44. 

Oregon inlet, Jliurth Carolina: 
1862: Sounded, 44, 2ii7-2G9. 

Oren's :Month hay, ~Iaine: 
1860: 36". 

Orford Reef, Oregon Territory : 
18GB: 377. 
1862: 348. 

Organization of coast stuYey: 
1858: Tem11orary in character, 5, ~(). 

18Gl: Hemarks on, 9. 
Orizimba, ("hip:) 

18GJ: Seized under ad of August, J><Gl, 2\;. 

Orleans. (Capo Cm! : ) 
lo56 : Topography, 33. 

Orthogrnµhy of names : 
_1855: lU-11. 

Osborne, .J. A.: 
11360: 2G7. 

Ossabaw island, Georgia: 
lt'60: Topogmpl1y, G9-60. 

Ossabnw sound, Georgia: 
18~7: Triaugu1atiou, 71. 
1858: Ditto, 71; topography, 7ii, 222-22.J. 
lRGO: Hy<lrogrnphy, (i I : chang<•s noticed, G2, 12?-129. 
186'.l: Hy<lrogrnphy, 47. 

Otter Point: 
IBG2: :J88. 

Outer tolegrapli "tation, (S:m Francisco entrance:) 
1862: ~l07. 

Ovcrslaugh, (Hu<lson river:) 
l '-!5G: llytlrography, 4:1. 

Owen Point: 
1862: 3R7. 

Owl's Head, Maine: 

1860; Tri<mg-uhction of vicinity, 35. 
Owl's Head bay, l\lainc: 

lBGl: Topogrn11hy, 29. 

P. 

Pacific coast : 
18G7: "Winds, 29, 3;-,4-308; tides and tahJe,, )(j4-170; 

11istory of maritime discovery, 414-4:1:L 
1858: List of localities surveyed, 1:36-138. 

Pacific coast directory: 
1862: 18, 19, 2G8-430. 

Pacific ocean : 
1851): Depth of, from earthquake waves, :it2-34G; 

coast, Blake'sgeologfoal, &c., report, :n-u-:mi::!; 
Dr. Kohl, history of west coast discoveries, 
374-375; magnetic .declination, 305-306. 

Pacific tel<igraph : 
1861: 10, 67. 

Pajaro river, California: 
1854: ,J.,hnson ou, "31. 
1858: 326. 

Palacious bay, T(·xa.-;: 
l ~:-,o: ..-rriuu~nl atinu 1 7·;. 

]'al mer, ~lnjor \Y. R., l~. !". A.: 
J,""..'°>4: HappaiJUHHlH_·k, triall;.!'tllatiuu, 4(L 

l,::~55: Triangulation, Philai"!c·:pliiil ob~erYntio11~. 4fi; 
Rappal1annoek lJU:-'t» m1<l triirngu1atiou, 4~--4t); 
charge of Cuwn ~tu-vey uflitT, 4U. 

1806: Iu ehargt~ of Coa:-;t Sun~(·:~ ofhee>, f-:'i: detach-
ment, 19 : letter of Supcriutemkut, :~-iG, :147. • 

JPS'<: Ditto, llR; :umu11,l report, li>:-1-lf>7. 

J•r>!l: Ditto, 104; anuual report. l7ri-17U. 

ldUU: Heport as Assistant in eharge of Coast 8uryey 
offief'., J ()J. J7(l-18:L 

18Gl: ~J. ~1: n_.contmi:.:::-::1111el• of point:-: 011 the Potomac 
riYer~ 41: fl'Jlurt as .A ..... :,i~tant ill cliargt.· oftLe 
Ci•a~i SurYt·y nfi:ict·, 71, J-lfl-14".2. 

lCti:;: .A~-:<istaut iu eharg-t· of offit.•c, ()~~: obituary, Hl, 
4;;1. 

Palm Jloiut: 
h_-';-;; : :~ . ...:;). 

Palux riYer: 
li::!G2: :170. 

Pa1nplico ~ou11l1. ::\'orth Carulina: 
J~;)t: 11,ydro~raph.'~t fi:i, t_;.,t. 

l:·fr": lJitro. ti(). 

1~.-)~•: Triaug-ni:ttknt lH',!.!'HU, ;)7. 
i.:~:uu: Tria11p:-ula.tiuu~ ;J:!., 

]t'(i] : Ditto t>ll>']WWlecl, :l:2-4:J. 
Pan1u11kt'Y riYcr: 

1~H:2: 4·• 

Paper: 
J~;); : Expf'rinwntf', :H. 
JB;)~: ()luJJ.) Contructiuu in drying, -tn. 

Pard1m1.:•1 tt. pa11t-'r; 

Je(i1: Ex11C'rin1ents on <-'Xp::n1~iun, 21, 1.~11, J:--'.1. 

Partie~, e-oast i-;urvey : 
ki'1-I: Lht of <li,trihnrion, ~.1-•1. 
11'.'C•'•: Ditto, lffi-112. 
11'.'~,7: Ditto, rnl-12~1. 
Jflf,.~ : Lo(ulitifis of "·ork llone tlnri11g surveying year, 

l'.!J-1:!0. 
Pan-ott ·, cre<'k, Son th C<irnlina: 

J.~(jO: Triu.n~n]ation, f>7.: Hl)Un<lt:t1, fil. 
I'arry hay: 

l~U~: ~k,~•. 

Partri<lge Jlnnk. \Yaohington Te>rritory: 
Jt<ti2: :m:;. 

Partrid~e Puiut. \\~a~1iillghn1 T1.•rrit(1r.r: 
_J~:-1.~: E1igil111ity u~ a light-hon~e ~lt~, 40, 4:,H. 

Passaic rh·cr, Xew Jt·r~(·y: 
]~~)fl; Tides aud eurrents, 4iJ, 2£-t(L 

Passanmqnodlly bay, J\1a ine : 
11"60 : Triar.gulatiou, :14. 

1861 : tlutTey cornm<inced, 25. 
1862: Topngmphy, ~3. 
18(;:3: Trim1gulation and topograph,1-, 211, 21. 

Passe it Lontn·, Lonisiana: 
11'59: Hyclrngraphy, 9~. 
1860: Topography tmd hydrography, 8i, i::!V. 

Pass Pourchon: 
1654: Reconnaissance, 70. 

Patapsco river, l\Iarylaud: 
lt'G4: Topographr, 47; hydrogrnph:y 4:-:. 
1031): Sk«tch No.>::!. 
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Patos island : 
J 862 : :i93, :me. 

Patter8on, Capt. Carlile l'.: 
ltl61: 22-2:3; charge of Hydrographie DiviRirm, 72, 74; 

report on Gray's lrnrhor light-house cxtmiina­
tion, 270. 

1862: Hytlrography of Potomac 1iver, 41 ; in charge 
of Hytlrographic Division, G3, 66, 130, 131. 

1863: Hydrography aronnd Delaware breakwater, 35 ; 
bydrographic inspector, 60 ; report of Hydro­
graphic Division, Gt!, 119. 

Patton, J. H.: 
1861 : n, 14::!. 

l)atu..""<ent river, Maryland: 
18;,i: Triaug-ulation, 53; hydrogravl1y, 0G. 
1 ~~)H : Ditto, 59, 60. 
18.~>9: To1iJJgraphy, 54; bytlrogntphy, 5(). 
13(}0: Triangulation and topography, 4t!, 50, 51. 

PawncP, (1}. S. ship:) 
1861: Cl1nvoy in fl.Ounlling" Potomac Tiver, 41. 

Pea island, Pamplico sounil, Korth Carolina : 
16(i(); 53. 

Pea Patch islantl, (Delaware river:) 
Jtl61: :l7. 

Pea pods: 
J 86:~ : 3!l8. 

Pearce, Edw"rd, jr. : 
ff(}tl: Astronomical cornpnt<iti01", ::1. 
Jt'(j(): ;!5. 
11"161: rn. 

Pearl river, ( eaRt,) Louisiana : 
. 185(}: Topograplly, 75. 
lbG~: U.eeonuaissaul'e, 20:), 2fH. 

Peas creek, (Charlotte harbor, Florida:) 
186(): Triangulation and topog1aphy, tM, (i£J. 

lBGI : Topography, 54. 

Peck, John, Major Gencrul U. S. A.: 
lt!6:J: 213. 

Pedder bay: 
18();!: :v-<9. 

Pegin11n, \Y. l'., esq.: 
1859: 84. 

Pegram, R. B., Lieut. U. S. K.: 
1861 : 2:J, 84. 

Peirce, Prof. llenjamin, Camhriclge: 
1854: Longitude investigations, 12; report. on longi­

tnrlP- by moon culminations, 12, '108-"120; 
his criterion, 11 ; Gould's directions and tables 
for nsing criterion, •1:n-"J3t:i. 

1855: Method of lougitude hy the occultations of the 
f'leiu<les, 16-li, 267-274; interference of tides, 
rn. 

1856: Longitude by Pleiades occnltations, 13, 191-197. 
1857: Report on longitude methods, 311-314. 
18ri8 : Cowputations for longitmfo, :32, 34 ; methods of 

applying .moon culminations, 186-JBll; co. 
tidal lines of an enclosed sea, 210-213. 

ltlGO: 25. 

1861 : 18-19; report on longitude, 182-221. 
18ti2: On longitude, 16; on Pleiades occulta.tions, 

la5, 156; on lunar tables, 157, 158. 
1863: Report on -0ccultations of the Pleia.des, 146-154. 

Peirce, C. s. : 
18ri9: Services at Iloward and \Yesteru Ridge, Maine, 

3li. 
1860: Services in Section VIII, 86. 

Peirce, (surveying schooner:) 
1858: Section I, 48; Section V, 76. 
1860: Section I, :35, 36; Section VI, 65, 69. 
1861: Section VI, ril. 

Pelican bay: 
18G2: 344. 

Pelican island : 
J 8;)5: Channel and bay near, 88, 160. 

Pcmaqnid Point, Maine: 
18611: Hocks developed in vkinity, 3!1, 126-127. 

l'endcrgrast, C. F., Capt. U. S. N.: 
11'\6:.!: :i2. 

Penilleton, I'rof. A. G., L". S. N. : 
18G4: Discu,sion of Gulf Stream observations, distri­

bution of temperatures, 12, [>9, *']56; lougi· 
tude computations, 92. 

Ji:li>5: Gnlf Stream discussions, 104. 
Jio'5fi: Gu~f Stream and astronomical reilnctions, 91. 
18;'>7: Gulf Stream explorations, 31. 

Pendleton S. D.: 
1662: Ti<fal Division, 64, 131. 

Peninsula Sierra: 
185f): 381-382. 

Ponnsyln111ia: 
ltl6:!: Invasion of, 14. 

Penubscot l)ay 1 Maine: 
18:l~: Triangulation of entrance., 46. 
J tf>9: Triang-ulation, 38 • 
1gfio:. Ditto, :i:1. 

J.GGl: Ditto. 2i-2:J; topography, 2\). 
Jd:t);l: Triaugnlation, 22, ~3. 
1 tl6:3: HyJrogrnpby, 24. 

Penobscot riYer, Maine: 
186:3: Triangnlation, 21. 

Peusa~ula, Flurilla.; 
i li355 : :.\fagnetic variation, 328. 
;: 18Gl : Longitude by tefographic method, 56; latitude, 

l
'i,:,' azimuth, and magnetic observations, 56-57. 

Pensacol!t bny, Florida: 
ld~>8: Triangulation aud astronomical ohoervatious, 

!J2, lJ:l; topogmphy, !JS. 

Ji 18()0: .Topography of dependencies and hydrogmphy, 
\, 81, 83; buoys re<.;0mmended, 409. 
11 

If 

11 

II 
11 

II 

I 

Pensacola harbor: 
le56: Triaugulation, 68; latitude and azimuth, 68; 

topography, 70. 
1M7: Ditto, 91 ; hydrography, 93. 

Perdido bay, Florida and Alabama: 
18GO: Trfangulation commenceJ, 79 ; 

79. 

Periodicals: 
1857: Index of references to, 404-414. 

Perkins, Charles: 

charnct<>r of bar, 

186~l: Defences of Philadelphia, 32, 33. 

Perkins, S. Lee, Lieut. U. S. A. : 
1862: 41. 

Perkins, F. W.: 
1863 : Services in Section II, 29. 
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Pernonal equation: 
18::-.:::i: 29:-,. 
1857: :~9, :J16r :H7. 
11:!51:!: In use of zenith klescopc for latitude, (cliscus­

sion,) :i:,, 184-186. 
Pescador river : 

1862: 2!l!J. 

Pescador valley: 
185G: 186. 

Petaluma: 
18f>7: 112. 

Petaluma creek, California: 
1851': Triuugulation, l 12. 
1860: Topography, U7; hydrogrnphy, !le!. 

Peters, Dr. C. H. F. : 
lff>5: Longituclc•s hy lunar spots, 17. 

185G: 
1857: 

Long-itn<lf~ lty lullar spot truu~its, 1 :t l{}~-20~L 
Lougitndt> operations, ~-~,; InJitud(~ I>ndlPy olJ- I 

scrvatory, occultations of Plciades, :no. 
PPte.rsPn, A.: 

1858: Occupation in Eugnwing Division. Hl5. 
18GO : Service• in ditto, Jll:l. 
1861: Engraver, 7:l; detaib of work, If)\!. 
JH62: Engraver,():-,, l:J7. 

-186:l: Services in Engraving Divh:1ion, [)9. 

Petingale, T. : 
1862: Drnwing Division, 6f>, 1 :J4. 
186:l. Service's in ditto, 5!l. 

Petrel, (coast survey Hchooner:) 
1856: Topography, Section II, 40; Section VI, G:l. 
1858: Seetion V, 70. 
1860: Section V, m. 
1861: Seized at Charleston, 8. C., 146. 

Phelps hank, off Nantucket.: 
1860: Its discovery and development, JG, 41, 128. 
1861: Further development, :3:1, 97. 

Phelps, T. S., Lieut. Comg_ U_ S. N. : 
1860; Hydrography of M uscongus bay, Maine, 38, 39: 

of Jeffrey's ledge, 3U-40; discO\'Crs and de­
yeJops a bank off Nantucket, 1 G, 41, 121'1; hy­
drogrn.p11y of St. G{~or~t·'s sound, Florida, 
82--1-i:i ; deep-sea soundings in the Gulf of 
Mexico, 1'14 ; i·ecommendatiou for lmo~·s in 
Pensaeola harbor, 40U. 

1861: 2'2, 84; hydrographie dewlopmPnts off Nan­
tucket shoals, 3:l, U7; off Barnegat and Cape 
M1ty, New ,Jersey, 3(), :17; reconnaissance> of 
I->oto1nac river, 41-42; exarnination off False 
cape, Virginia, 44, H7-fl.°'; work of previous 
year, 60. 

1862: Hydrogrnphy of f'otoma<., river, 41; operations 
in York river, &c., 4~. 

1863: Ditto of Jeffrey's ledge, !>IH.ssaehusette, 2:1, 24; 
developments in the approaches to Portland 
harbor, Maine, 25, i'l ; off Montauk Point, 
New York, :H; cxaminatiou near \>Yinter 
quarter shoal, Maryland, 40. 

Philadelphia : 
J855: Magnetie variation, 313-314, 322. 
1863: Surveys and defensive works, 13-14; 31-33. 

Phillips, \V.: 
1858: Occupation in Engraving Division, 164. 
1860: Services in ditto, 103. 

36 c s 

18GI: Engraver, 7:\; ddails of work, JC,]. 
186"~: Diao, c.~,, 1:17, 
lf·m:~: S<·n~ic_·.('~ in E.ngraYi11g· niYi:-<io1J, :J9. 

Phoc11ix. (coast survey f:.d1oontT:) 

11'35H: Triang'ulatio11, SeC'tion IX 1 77. 
Photographic Division: 

l8GH: lOG. 
11'61 : 7:1-74: d~tails of work, 11)'2-rn~. 
l~fii: t3G ~ n·1Htrt on oecupariou. 1-J/i-J:-,o. 
ll"ifi:l: GO: report of .'.llr. G«org:<' .'.llathiot, l:lf>--J:lti. 

I'hoh>graphy: 
J1'57: H<'dn«tiou l1y, ll1', J El: stellar, :n I. 
1 -:_:;;-.r-::: A:-: appli(·d to 1nap clwrt n·~luetiou~, :~~). 

I<:3iJB: Hemark:-; on npp1ieation, J:;, "200. 

I rr;o: Applicarinn in n·tlul'ing-. for maps anl1 eharb, 
H•-21 ; abstract of progTes:-", Jo:;: t.h_•tall~, ~o.;)­

~O;-"; iu nrnp:11etie obserYatiou:-;. i 1-i:!; in 
a8tro11mni<:a1 ohserYationF-. ~G::.!-~G'.-L 

Pit~dra~ B1anca~i ('\\.,-l1it1· Hm:ks.) California: 
lt'f>1': :123. 
1HG2: 21i4. 

Pigeon Hill bny, Main" 
18Gl: Triaugulat ion, 2()--27. 

Pigeon Point, C.aliforniri: 
J8;J:-,: 4111.-407. 

Pillar l'oiut, 'YaHhiugton Territory: 
ls;.to: 4tt'. 
18G2: :1t<:1. 

Pilots: 
18li2: Supplied with ('harts at Coast 8un·<:'y Office,~. 

Pinckard, Cl. J.: 
l~t)'.!:: Co1npnting Division, fi4. ]:{:! ~ Enf!'ru.,·iug di,~is 

ion, 1:~n. 

186:~: SerYiee~ in Eu~rnsiug l)iYision, :;-,\). 

Pincknf'y island, South Caroliua: 
lt<fiO: Topugrnphy, GB. 

Pine island, South Carolina: 
1854: Fog-bell, *227. 
18fi0: Topography, 5!J. 
Jt5(;2: :~71. 

Pim' Tree l<>clgP, ( appToaclws to J'ortlaud harbor, .'.llaine : ) 
Jt!63: 25. 

Pitman, ,J. T., Aeling l\Iaster's Mutt>: 
18G:{: 8en-iees in Section X, :-)7. 

Plan of snrvPy opemtions : 
1854: 4, ;:;_ 

Plates: 
1857: Engravr-d nnd engraving. list~ 20:1--210. 

Platt, Robert, Actin7 .'.\laster U. S. N. : 
11'!fi(): Hyilrngraphic <:'xamin,1tions outside of New 

York bar, 47 ; in I ..... ahrador expedition, ~4. 
2G4-265. 

18G1 : 8£>rvic·cs in Se:>ction I, 2;\ 2G. 
1Rti:J: S!'l-Yiees in Seetiuu V, 44. 

PlPasant. bay, l\Iaine: 

1861: Trlangulatlon, 2G-2i. 

Pleiades: 
1856: Trnnsits and occult11tions for longitndl", 13, 191-

l!J7. 
1857: Pierce on lo11g-ibH]es by Of'cnltatlonR of, 312-:ll4_ 

1 f.58 : ( Occult"tion,,) Ob"'rved at Cambridge, Mass., 
J1'9. 

1860: Ditto, observed for longitude purp015es, 25, 33, 94_ 
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ltiGl : Returns of occultations for year, Hl; discussion 
of occultations for longitude, rn. 19f>-221. 

18f>2: Occultatiuns of, for longitude, lfJf>, lf>f>. 
lt-'63: Ditto, 15; report of Professor B. Peirce, 146-

154. 

Plymouth harbor : 
18;,7: Topography, 44. 

Pocomoke sound, Virginia.: 
J8c1f>: Hydrogrnphy, 52. 

li'GO: Topography of upper part, 4fl. 
Point Adams, Ore~tm Territory: 

1855: Columbia river light, 410. 
l g;,f' : :i,~7. 

1862: 3;,G, 
Point Angelos : 

leG2: :is4. 
Point Ailo Nnevo, C,.lifornia: 

18f14: Reports, •2rn-•:121. 
1858 : 325, :J26. 
18G2: 2!Jfi. 

Point Arena, California: 
ltl;)i>: 181; light, 4JO. 
18ii8; 31i0. 
J81i2: :i:i:;, 

Point Arguello, Cl>lifornia: 
I 8fJ8 : :i20. 
1862: 2()2. 

Point au CLeYrenil, Louisiana: 
l8ii6: Preliminary has•', 7-1. 
1Rf>7: Baim measnrement1 HD. 

Point Boneta, California: 
1858: :129. 
11':!(;2: 301. 

Point Brown, IY ashington Territory: 
lbf11':!: 406. 
18()2: 37:3. 

Point Carmel: 
J8G2: 2!l5. 

Point Cavallos, (San J<'rancisco bay, California:) 
ur,s : :i:i6. 

Point Conception, California: 
l 85f> : ] 82, 379-380. 
l~J7: :J!)2. 
1858: 307, 308, 320. 
1862: 282. 

Point Co11version and Point Conception, California : 
1%7: 392. 
lE:J8: 305. 
ff()2: 279. 

Point Cypress, California : 
1 !':!;)[,; 18'2. 
is;;s: 32:i. 
18fl2: 295. 

Point Defiance, Washington Territory : 
lt<:i8: 44!l. 
J8G2: 412. 

l'uint Diablo: 
18(i2: 304 

Point Disney: 
18()2: 39:1. 

Point Dumu, California: 
l tlr.7 : :190-3!) l. 
18i•8: Topography, 113, 305. 

Point Dume: 
1862: 279. 

Point Edmund: 
1862: 408. 

Point Elliott, Vv'ashington TelTitory: 
1858: 445. 
1862: 408. 

Point Ellis, (near Columbia river entrance:) 
1858: 399. 
1862: 3G6. 

Point Felipe: 
1862: 280. 

Point Fermin: 
1 i'\62 : 277, 278. 

Point George, (near Columbia river entrance-:) 
1858: :J99. 
1802: 366. 

Point Gorda, California: 
1858 : 323, 3G'.l. 

Point Greenville, 'Vashington Territory: 
18fJ5: 19.1. 
1858: 408. 
1862: :175, 

Point Hanson, Washington Te1Titory: 
l8G8: 4G6. 
186:1: :m1. 

Point Hudson, \Yashington Territory: 
J8G6: Azimuth, 85; occupations, 203--208; magnetic 

observations, 87. 
1862: 406. 

Point Hueneme, California: 
Je5G: Topography, 82; examined for light-house site, 

:l52. 
1862: 279. 

Point Jefferson: 
1862: 408. 

Point Luwrence, Washington Territory: 
18li8: 433. 
1862: 398. 

Point Lobos, Callfornia: 
1855: Light, 418. 
J8;J8: :l31. 
1862: 302. 

Point Loma, California: 
1858: 300. 
1862: 273. 

Point Los Esteros, California: 
1858: 32-2. 
1862: 293. 

Point Miramontes: 
1862: 299. 

Point Mugu, California: 
1856: Topography, 82. 
1862: 279. 

Point New, Washington Territory: 
18G8: 406. 
1862: 373. 

Point No-Point: 
18(',2: 408. 

Point of Rocks : 
1857 : Light-house, 438--43.'l. 

Point Partridge, Washington Territory : 
1858: 440. 
1862: 404. 
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Point Petlcrnales, California: 
rnr.8: 320. 
1862: 2!J2. 

Point Pjnos, California: 
13,-,;,: Oeolog-y, 390-392; Rkrtch No. 5\). 

1851': :l24. 
j 862 : 2~J:,. 

Point Pully, \Yashington Territory: 
18r.s: 448. 
11:"62: 411. 

Point Purissima, Californin.: 
1858: :320. 
1862: 292. 

Point Reyes, California : 
1855: 181; light, 416: Sketches Nos. 4i and i">i. 
lfl58: 3"5, :'156. 
1862: 32fi. 

Point Roberts, "\Vashington Territory : 
lfl55: 188. 
1858 : 435, 436. 
1862: 400. 

Point Sal, California: 
1858: 320. 
1862: 29'2. 

Point San Jose, (entrance to San :Francisco buy, California:) 
1858: 383. 
1862,: :104. 

Point San Louis, California: 
18:.8: 321. 
1862: 292. 

Point San Pedro, California: 
1858: 329. 
1862: :hlo. 

Point Santa Cruz, California: 
rn;-.3 : 3<!5. 

Point Saucelito, (San }'randsco bay, California:) 
1858: 3::16. 
1862: 307. 

Point Shirley, Boston harbor: 
1860: 42. 

Point St. George, California: 
rnr.8: :312. 
1862: ~43. 

Point Sur, California: 
1858: 323. 
1862: 295. 

Point Tomales, California : 
1858: 358. 
1862: 333. 

Point Y ashen : 
1862: 411. 

Point Vincente: 
1862: 277. 

Point W e1Js: 
1862: 408. 

Point Whitehorn : 
1862: 408, 

Point Wilson: 
1855 : Admiralty inlet, for light, 407-409. 
1857: Light.house examination, 440-441. 
1858: 423. 
1862: 387. 

Polarization of light at Cape Chudleigh, Labrador: 
1860: 262. 

Polar Radiuo : 
J8i1!1: Value used in Computing Division of offil'P, 3Gl · 

Pontchartrain, lake: 
lb[)4: Triaugulatio11, 71. 

Pope, Capt. .John, C. S. :!:\. : 
l:,l;';9: 4:l; Appendix No. 37, :lG7. 

Portage: 
ll'l6:2: Between Columhia riYer am! PngPt"8 "onw1, 4114. 

Port Angeles, \Vashington Territory: 
18'1>': 41!>. 
1862: 384. 

Port Discovery, \Vashington Territory: 
1855: mo. 
1856: Triangulation, 85. 
18'18: 422. 
1862: 300. 

I
·. Porter, Admiral David D .. U.S. N.: 

1860: 98, 99. 
1861: 22, 84. 
I 8ti2 : 5G, 262. 

II 
1
1
1 

1863: 211. 
Porter, R. G .. (schooner:) I 1860: Rc·scu.es survivors from wreck of sleau1n \Yalkcr. 

I 44. 
I Porterficltl, G. A. : 
I 1856: 91. 

!I 
!i 
I• 
ii ,, 

ii 
II 
ii 
Ir 

!! 

1 :'SS: 8<'TViP.es in Drawing Division, 118, mo. 
Port Gamble, \Yasliington Territ,ory: 

1855: lt3!l. 
lt'C>G: Topography, 86; Sketch No. 55. 
1838: 452. 
1862: 414. 

Portland, Me. : 
1854: Harbor commission, 29; topograpiiy, 31. 
1856: Topography, 32. 
1 B62' Reconnll.issauce of envirolls, 2:>. 

Portland harbor: 
1855: Shorf'-line commission nnd reports, 26: 200-215 ; 

Sketch No. 3; ,J. A. I'oor on its commercial 
advantages, 2lr>-219. 

185:"': Topography, 47, 48. 
18G:3: Developments in iipproaclies, 12, 25; uearing aml 

distances of ledges, 81. 

Port Ludlow, \Vashington Territory: 
1856: Sketch No. 54, 
ll:l:>S: 452, 
1862: 414, 

Port Madison, Washington Territory 1 

]8;)8: 445. 
18G2: 408. 

Port Orchard, Wii.$hington Territory: 
1858: 445, ' 
1862: 408. 

Port Orford : 
1855: 180 ; tid!! ob11ervations, 223. 
1858: 3i4. 
1862: 346, 

Port Royal, Soutli Carolina: I 11".f>5: 61> ; entrll.ncc, Sketch No. 22, 
\I 1856; Hydrogra,phy, 58, 59; south 

c<>vcred, 118. 

II 
fort Royal ontrance, South Carolina; 

1000; Topography, 59, 

cast channe.l uls· 



 

284 REPORT OF THE SUPERINTENDENT OF 

J>ort Hoyal sound, South Carolina; 

1~;>n: Hydrog-raphy of f'ntrancf', 70; buoys rer.om­
rneud~tl, ~1GU-:_)7H; eommercial facilities, :~~]. 

kGI : 2G: topography n•sumccl, 47 : report on its re_ 
occnpation, ~fi7-~ti.":". 

Jee~: l-lydrog:.rapl1y, GU, ;-,1; order:-; rl'latiug to t"ervice 
with blockading- Hquudron, ~Gll, 2lil. 

li-:G;l : Hydrugraphy, 44, 41i. 

Pu rt San ,T mm": 

1e:G~: :~~7. 

Port Towuslieud, \Vashingtvn 1\:rritory: 
J 8G5: I ~~J : tiJt: observations, 2~4. 

]l"{>fi: Preliminary lms,~, ~ti: topography, 80: ocenlt· 
atious, 2o:i-2oe. 

]l')ijt:': 440. 

lt!Cil : Astronornirnl uhsenatiuns, ill. 
lt!G2: 4U5. 

Portsmouth harbor, New I-Iamp::;hire: 
161il': Hydrography of approaches, and developme11t 

of a Llangcrous rock, fiO, 1.:l~. 

Portsmonthi Y'irginia: 
lt':'O~ : TopogTnphy of defi·neefi, 40. 

I>ossel':ision suun<l, \Ya:-;hiugtun Territory: 
l~;)li: Triangulation, t1G. 
lt3G2: 401'. 

I)oton1ac rlv(:l', Yi!·giuia and ~1arylund: 

li'i">!i: Topogrnphy of cntn111cc, 47. 
18:-)i: Triangulation, t,:t 
]Hf,~: Triaugulati011, 60. 
ltlfl9: Tria.ngulation, 5'..!. 

186(1: Triangulation, topugrapl1y, nml hydrogmphy, 
4tJ, 51,t, 51. 

1f'Gl : llitto, :rn; topograph3', 41 : sp<'cial rPconuais­
sancc of points and of channel, 41-42. 

11'62: Uitto, toj1ogr11phy and hydrogrnphy, 35, 41. 
11:m:1: Hy1lrogrnphy, 40. 

Potter's PJ"Pl~k, ~laryland : 
ltl60: 50. 

l'ourtules, Aosistant L. F. : 

lb54: Ti1lal computations, 12; charge of Tidal Divis­
ion, >"l·'l; report, ~43, •44; eclipse observations, 
'124. 

1ilr>5: Uiscuosiun of tide observations, tables, 13--15; 
charge of Tidal Division, 101; reports, 231-
232; office work, 220-22'2. 

1856: Charge of Tidal Divi,ion, Coast Survey Office, 
813, J.10--141; report to Superintendent, 267-
26!); winds of Albemarle sound, 15, 271-272. 

18f>7: Tidal Division report, 27, 195; report on tidal 
ob•crvations, :!48--350; tidal data, harhor en­
trnnces, United States, 178--IE!i; Pacific coast 
wind discussion, 354. 

11358: In ehargeofTidal Division, US, 159, 160; report 
on tidal observations, 208, 209; analysis of 
deep-sea speeimeus, :.l4Fl-250. 

lffi9: 10f>, 107; chnrg" of Tidal Division, 181--lrl2. 
ltlutl: Charge of Tidal Didsion, 102, 104; reports, 

177-J79, 185--lt'U; services at Eastport mag­
netic station, 28, 43; description of instru­
ments, &.c., at Eastport, 350-351. 

lRGl : Ditto, 72, 7;;; details of work, 132--134, 144. 
1862: Ditto, 64, 128, 129, 131. 
1863: Uitto, 58: report of Tidal Division, 117--118, 119. 

Prediction : 
185(): (Tidal tallies.) Remarks on, 241l-2Gl. 
J~f>~: Of titfos, 27, :!i". 

Prcliminnry eharts: 
18f>7: 22, 23. 

Presiaio, ( 11ear S:t1L I~rflucisco. California:) 
11'58: :!36. 
]~62: 307. 

Presidio shoal, (San rrancil"CO Lay, California;) 
1858: 3:lii. 
1862: 30(). 

Prices: 
18fi4 : Advanre of, affects work, 2:1. 
l ilf>5: Effect of high, :1. 

Primary triangulation: 
18f>6: Section I. Sketch No. l; Section V, Sketch No, 

17; 8ection VIII, Sketch i\o. 3:1; Suction X, 
Sketch No. 44: Section XI, Sk<!tch Ko. 51. 

Prince, Mt\jor H., U. S. A. : 
1854: Reconrn-tis~anco, verification baso, Section I, 29; 

Aishley to Santee river, f,4; east coast, Florida, 
St. JoLn's tu Jupiter inlet, 6:l. 

1855: Skill in reconnaissance; relieved 1 4 ; letter vf 
Prof. Bache relieving; value of services of, 
401-402; wrecked and relieved by Alden, 12, 
40;!-403. 

Jeci6: 28. 
1857: Eppiug Plains base, iJ(J2. 

Printing: 
k54 : Report ordered, I, of maps, opcrations, !JO, !JI ; 

report, 1<57-... 59. 
18f>5: Maps, &c., 103; O'Brien's report, 245-243. 
185G: Cm1stsmvey maps, charts, and sketches, 89, 157-

160. 
18r.7: Coast sun'ey rncorJs, 31; map printing, 119; 

Smith's report, l!IU ; Hill's report, work of, 
212, 217. 

1858: Of coast survey maps and charts, 119. 
18ii9: Map" and charts, 203-212. 
1861 : Of maps, charts, and sketches, 74, 165--HiS. 
1862: Coast survey maps ancl charts, 7, lf>:J. 

l'risoner's harbor, (Santa Cruz island, California:) 
l8r15: JB:i. 

1858: 317. 
1862: 289. 

Probable error: 
1854: Peirce on, for lunar transits, "lll-'112; \Vurde­

mann's transit 1 ¥]3, 12J ; Schott's discussion 
8G-95. ' 

1856: Cat island azimuth, n; general formula and 
example. (Wehb station, Maryland,) :J07-:~08. 

1858 : In determining latitude by zenith telescope, 35, 
184-186. 

1860 : Of main triangulation north of San Frnndsco 
bay, 96. 

Progress: 
1855: In sections, (see 8ection,) brief statement of, 26--

30. 
1856: Section I-XI, (abstract,) 20-24, 92-100. 
1857 : Of eoast survey. General, 4-7 ; progress in 

1856-'"7, 7-12. 
1858 : Proportion of each section completed, 2 ; how 

directed, 5; summary, 3-11; comparison with 
increased expenditures, 21--23, 270--:!73; effec 
of contracted scale, 43. 
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1809: (kneral statement, 4-r.; of year, 6-11. 
lt'fill: In fidd work during tLe year, 100-1 IG; in office 

·work, 1 B:)-tH-i: gcnf'ral stat1~n1Pnt of progrt?sH 

h1 SUl'Vf\J'", 2, :1. 
18GJ: Yield aml u!liel', :l-7: Low eff,,ctpd hy the rc·bel­

lion, 1) :~, ~l, 1 !J, Hi4 1 lti~. 

1tl;G2: Snn1rnary of year,]-;>, 7. 
]8();\: Field and uflice, .I, 2, :J. 

l'rojecl: 
l 854 : Of office work, 86, 87. 

Projection tahles; 
lE5li: For polyeouie devl'lopment of sphere, JG, 2!l6-

:~o7: Sketch Ko. G:». 
1859: Remarks, 2U; applicable to maps of large extent, 

328-:)G8. 
Projects: 

1858: For maps am] <:hart,, 2~1<11. 
l 859: Charnctcr of series for mnps, JI. 

Prospect harbor, l\lainco: 

1861: Triangnlntion, 2(i-27. 
Protection island, \Vashington Territory: 

18;)8: 42':.?. 
11:'62: :J.'36. 

Providence, rr. I.: 
1855: Magnetic variation, 307-312, :ae-:irn. 

Provincetown 11arbort )lassachusetts: 
185i : Topography, 44, 45 ; \Vhi ting's report of resur­

W'y, 141-l, 149. 
1860: .Magnetic clements determined, 43. 

Publication. Records arnl results: 
1854: Estimate, 28; plan of, 17; wport of office, w:;g_ 

"61. 
1855: ]7-18. 

1856: J7; maps, charts, and sketches, 4, 148-1.~2. 
18:»7: 29-32. 

Puerto Falso: 
1862: 276. 

Puget's soundt '"~asl1ington 'l'e1-ritorv: 
1805 : Saw-mills, 192. " 
1858: 449, 150; connexion prnctieahle with Colllmhia 

river, 439. 
1862: 412. 

Pulgas hase : 
185-1: Measurement, 78. 

Punches for figures on charts : 
1861: 73, 152. 

Punta de Arene: 
1862: 333. 

Punta de la Santa Cruz: 
1862: 296. 

Punta de los Cavallos: 
1862: 307. 

Punta de los Reyes: 
1855: Geology, 386-388. 

Punta Gorda, north: 
1862: 335. 

Punta Gorda, south: 
186'.l: 294. 

Pye's Harbor key : 

1857' 388. 

Qua.rtermaater's harbor : 
1862 !'"412. 

Q. 

Quebec: 
1~;)7: Long-itmlc, :~I 1. 

Qnt'enliytlw: 
} ,-.tfr.! : :)77. 

Que-naitlt-R:tth: 
]~Ii"!: :i7ti. 

QtH·~-ni-11lt riYPr, \Yashiugton Territory: 
t>l:-,-': -ltl!J. 

l t<r.2 : :mi. 
(~uicksilv1•r: 

1~3J: Sa\~i11g- of, ~-1--L 

Qnimper 11eniusula: 
1 t<fr2 : a . .,7. 

Qnodily bay, Muitw: 
1862: Topography, 2:l. 

R. 

Race h~hu1d.s, we8t coast of British ..i-\n1Pril"a: 

lt<~d; 4~G. 

]lace Roeks: 
186'2 : :~ . .,,~. 

Raccoon island, Georgia: 
18@: 01. 

l~agge<l n10untnin: 
lB;.4: .._\_:-;tronon1ical and nrn.gnetic obsc•rYations, ~D, ~10. 

Rain at Sau J'raucisco, Cal.; 
I>1t>2: :n6. 

Raleigh: 
1854: Topogra111iit~ longitnd\' observation~, GO; Gould's 

report, •12,.:-•1;n. 
Ramrod lwy: 

ltiii7: 387. 
Rappahannock river~ \'irginia: 

I 8f>4: Triangulation, 46; top<>grnp11y, 47; hydrogrn-
11h_y, 4H. 

185:-1: Surny nnd has<>, 2~i-2G, 4i'--C>O; ltyurogrnpl1y, 
G] ; bars, lfli\. 

185G: Topograph>~, 47, 4t3; hydrography. 42; Sketches 
Nos. ~J, JO, 11, 12. 

1837: Ditto, 55, 56; hytlrugraphy1 .57. 
Rarit'1n bay, New .Jersey: 

lt\53: J64- l 6;'\. 
18C>G: Topography, 42. 

Rattlesnake shoal, South Carolina: 
;i lH;'>ti: Hydrography, 58. 

ii l 862: Buoyed, 48. 
II Ravenswood, California: 
\[ 1858: Tides observed, 115. 
ji Ready, T. K: 
II 1859: Tilles, Section I, 46. 
" lHliO: Tidal obseryations, 44. 
!ti 18lil: Uitto in Boston harbor, 3(. 
, 1862: Ditto at Charlestown, Mass., 28. 
'i 
\1 
II 
i' 
i:. 
I 
1i 

1863: Tidal observations in Section I, 27. 
Rebellion: 

1861 : Effect on progresR of survey, J, 3, !!, IB, 21, 2:3, 43, 
4ti, r.1, GJ, frt, rn.i, 10;,. 

1862: iio,,~ effecting- transfer of partie.-:. 25fl, 257. 
18tl3: Connexion with arn1y au<l uavy, I, 3-5. 

Reco11I1.uis:-;anc~ : 
1854: Section I, Prince's, for base of verification, 2!}; 

Prince's, Ashley to Santee river, 54; ·Prince's, 
east Florida coast, St. John's to Jupiter inlet, 
63; Gerdes's, coastofLouisiana,69,70, *28--*30. 
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18i>f>: Section I, Doutelle's, 3:>. 1
1
1 

18GO: f'or primary triangulation, Section I, and Ep- \' 
ping base, 28: \Vaccasassa, Crystal, Homo­
sassa, ancl \Vithlacoochec rivers, l'lorida, 69, 1

1

1
1 1HD, ~90; Admiralty inlet, 'Va:-;hi11gton Tcrri-

lii'

! tory, H:i. 

18~>7: Si.pclo island, 374-377; MiRRissippi delta, 97, 98. 
1~56: Uetwet~U ltlatagorda and Curpus Uhristi, Texas, J! 

107, 101'. r'r.' 
l>o!Gll: Near northeast bounu:uy, 30-37; north of San 

} .. raucisco, Cal., Od. I 
lMO: In section II, 4;; ; Sectiou IV, ;,4 ; Section VII, 

7(). 

1801 : Of the shores and channel of the Potomac river, 
41-42. 

Records and results, coast survey: 
1ru4 : Estimate for publication, 28. 
18;,5: 118. 
1850: Hemarks on preparation, 17-18. 
18;)7 : 29-32. 
1Hf>H: Objects of publication, 21 ; progress, 38, 39. 
lt'lf1~I : 2fl. 

1 t3(i0 ; 22-2:3. 
1862: l:i. 

Red Hank, (Delaware river:) 
ff(j2 : ] :l. 

Hed Bluff, (Humboldt brty, California:) 
JBfJt:: 305. 
l8C2: 339. 

Hed Bluff, (Admiralty inlet, Washington TPrritory) 
Jtl;\t'l: Hecommended as a light-housc site, l18, 459 ; 

genernl description, 44:2. 
lt'lG2: 407. 

Redding's Rock, California: 
ldi'l<"!; 369. 
1862: 341. 

Red Sand, (San Franci•co bar:) 
18fJG: 1G2. 
]t'l;;6: 119. 

Reduction: 
1H60: Ily photography, for engraved maps, 20, 21. 

Heduction to meridian: 
I 8"7 : :l29, 330. 

Reef, Florida : 
J8fJ7: Triangulation and hydrography, 77, 87. 

References : 
le57: Index of, 404-414. 

Refraction : 
J8G7: Correction, 328, 329. 

Reid, James D. : 
1858: 54. 

Heport, (coast survey annual:) 
185f> : Plan of, I. 
1856: Distrilmtion, 90. 
1857 : Plan of, 1, 2; distribution of, 221, 222. 
1868; 5, 20, 21, lbl ; special report, 17-26. 
1860: Division and arrangement, 2-3. • 
1861 : Distribution, lt'l, 174. 

Resolute, ( lJ. S. steamer : ) 
l&il : Used in reconnaissance on the Potomac river, 41. 

Hestoration Point, Washington Territory: 
1858: 447. 
1862: 410. 

Heynolds, J. J., Brigadier General U. S. A.: 
1861: 269. 

Richanls, Colonel E. H. : 
1859: 84. 

Richard"on, \V., Master U.S. N.: 
1so2, r.a. 

Richmond, Ya. : 
1858: Topography, 02. 

Ricketts, .J. J. : 
185~: Occupation in Dmwiug Division, IGO. 
18GO : Services in ditto, IU:l. 

Rigolets, Louisiana : 
1850 : Topography, 75. 
1856 : Ditto, 105. 
1859: 91. 
1860: Hydrographic reconnaissance, sg. 

Rincon: 
1802: a01. 

Rio de! Pajaro : 
1862: 297. 

Rio Grande: 
1854: Base, triangulation. topography, hydrography, 

7:~-7f); Greenwell on, 7f30. 
Roanoke island, North Carolina: 

1801: Topography, 43. 
Hoanoke marshr;s, North Carolina: 

Jt\60: G3. 
Roanoke river, North Carolina : 

1861: Topography of lower pm·t, 43. 
Robbins, T. \Y,: 

1862: Services in Section Ill, :~7. 
186:l: Services in Section III, 38. 

Robin Hood's cove, Maine: 
1862: Topography, 24 ; souuded, 20. 

Rock Duncan, \Vashington Territory: 
li:l58: 41:{, 
1862: 379. 

Rock island: 
1862: 307. 

Rockland harbor, Maine : 
1860: 35. 
1861 : Topography, 20. 
1863: Hydrography, 24. 

Rocks: 
1855: Discovery of, 8; Boston harbor, 1G2-153. 
1856: Determined in position, Casco bay, 113-114; 

coast of Massachusetts, 35, 36; between Scit­
uate and Minot's light, 114; off Webster's 
flag-staff, 114; near Manomet, 114; off Indian 
Hill, 114; near Saquish Head, 114. 

Rockport harbor, Maine: 
1863: Topography, 22. 

Rockwell, Sub-Assistant John: 
1856: Triangulation, Florida keys, 63, 97 ; beacon 

(screw-pile) for "Elbow," 66. 
1858: 27. 

Rockwell, Sub-Assistant C.: 
1858: Services in Section II, 55; Section V, '14. 
1859: Services in Section II, 47; topography of Foot 

Point and vicinity, South Carolina, 66. 
1860: Services in Section I, 38; Section II, 46; Sec· 

tion Y, 59. 
1861: Topography, near Washington, D. C., 39, 40; 

assigned to duty in Port Royal sound, South 
Carolina, 47. • 
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1862: Ditto, of Frcnchmnn's ba~·, Maine, 23; topo­
graphy of I'ort Royal sound, South Cttrolina, 
f)O. 

I 863: Ditto, of \Yintcr lmrbor, Maine, 21-22; defences 
of Philadelphia, 31 ; service;; in Section IV, 
41, 42. 210. 

Rodgers, Assistant A. :F.: 
I 8f>4: Triangulation and topography, San Francisco 

and Ballenas bays, tl I , tl2. 
185a: San Francisco and San Pttblo to1iogrnphy, U4-9r,. 
18f,(i: Topograpliy, San Francisco and Sa.n l'ablo 

bays, 8 l, JllO. 

1857: Triangulation of San Francisco ba~-, 110; topo-
graphy, lll, ll2; tidal ohsenati1ms, ll4. 

1

;,· 
Tri1mgulation of Napa creek, C11lifomia, 112; 

topography of San Fraucis"o city, 11:3. II 
1858: 

Topography of Drake's bay and Petaluma creek, \',• 
California, 97. 

I! 

1860: 

1861: 
18fi2: 

18G3: 

Topography of Tomales bay, California, (}8. 
Topography of BoJega bay, California, 60; 

charge of hydrogmphic party, (}I. 
Topography anJ liyJrography of Half Moou 

bay, California, 5G; survey of Pau11;y I~ock, 
Culifornia, 56. 

Hodgers, Capt. C. R. P., U.S. N.: 
ltlGG: Hydrography, Ser.tiou I, 41-42; shoal discov­

ered south of Nantucket light-hot1!, 42, I 53. 
JSGG: Hydrugraphy, Nantucket soun<l, 37, !l:I; EJ­

ward's shoal anJ sand ridges, llf>-l J6; Sandy 
Point, Connecticnt, 4:1, 94 ; light-house exam­
inations, Delaware bay, 45, :153. 

18G7: Ilydrogrnphy, Newburyport off-shore, Massa­
chusetts, 46, 47 ; Cape Lookout, Beaufort, 
G4; George's bank shoaling, 14!1; sltoal dis­
covered, lflO; Beaufort resurvey, 152; light­
house examination, Point of Rocks, 'Vestport, 
l\litssachusctts, 438, 43(); Salvage's buoy, 442. 

18'38: Notice of services, 42, 4:1, 51, GG. 
JSG:l: 4G. 

Roe, Lieut. F. A., U. S. N.: 
18fi7: Jordnn's Rock examination, 46. 
1858: Nolil·e of services, 49, 80, 87. 

Roger, Professor Fairman: 
1857 : Epping Plains base, 42. 
1862: Charge of survey of Potomac river, :;;-,. 

Rogue's river, Oregon Territory: 
1855: 180. 
1858: 373. 
1862: And reef, 345. 

Rolle, A.: 
1858 : Occupation in Engraving Division, 164. 
1860: Services in ditto, 21, 103. 
1861: Engraver, 7:1; details of work; 150. 
1862: Ditto, 65, 137. 

1863: Services in Engravin!!' Divbiuu, 59. 

Romer shoal : 
1854: Additional beacon, '217. 

Romerly marshes, Georgia: 
l&>a: 60; triangulation, 64; hyJrogrnphy, 65-66; Sketch 

No. 24. 
1860: 61. 

Ronckendorf, ,V., Lieut. Comg., U. S. N.: 
1860: Hydrography of Matagorda bay, Texas, 92. 
1861: .60. 

ll 
II 
11 

\1 
ll 

II 
1,1 

II 
'I 
! 

Rondout c1·eek, (Hnd.qon river:) 
11:-l;',1"3: Tnpngraphy, rl5; hydrog-raphy, 57. 

Rosario strait, \Yasliington TPTritory: 
1~54: Triangulation, <:lll: topogrnvl1~-, 81; ltydrogra-

plty, 8:1, "54. 
1855: 17G-177, lt'!l; Sketch Ko. -14. 
1858 : 4:>0-4:~5, 4;17. 
1H6~: :l!l5. 

Rosier's Lluff, MarylauJ: 
186:3 : Topography, 38-:3!J. 

Ross mountain, California.: 
ll".100: Astrono111ieal and n1agnetic observations, 94, 97. 
1862: :;:l3. 

Rouu<l if;lan<l : 
lt'62: 371. 

Rmm<l Hock, (>ipproaches to Portland harbor, Maine:) 
1863: 2r .. 

Rcrwan. S. C .. , Captain l;'". S. N.: 
li'Gl: 41. 

Roy, Lieut. J. P., U. R. A.: 
1Hi">4: Happahannock triangulation, 47. 
1855: Dittu, 4!l. 

Ji~;,(:: Triangulation, York river, Va., 4G, 04. 
18f,7: Ditto, Patuxent riYer, ;:;;1: York rin•r, :>4. 
le&8: iHtto of Patux-ent river, ~laryla11t1, f>H, HU; as· 

Rules: 

sistant in ofiice, 118; <;harge of ~1bccllanco-us 
DiYision, lfi(}, 17G-184. 

18(}0: For reducing maps by photogrnphy, lfJ-21. 
Ri.imkcT'H Rtar catalogue; 

lt'5f>: CompareJ with hrnlve-year catalog1rn, 27tl-2o\G. 
Rumpf, Gottlieb : 

1858: Occupation in Computing Division, Jfi9. 
IBGO: Sen-ices in Jitto, 102. 
1862: Computer, 64, 1:12. 
IBG3: Services in Computing Division, 50. 

Russell, A. ,V.: 
I 854: Clerical services, Bl. 
1855: 104. 
IS5fi: Clerical scn·iccs, Coa.st Rnrvcy Office, DJ. 
18fi7: 192. 
1858: Clerical duties, 1;,7, 
18~,9: 100. 

Russell, C. J. ,V.: 
1855: TiJe observations, Nootka sm:.nd, 227-228. 

Russell, ~lajor ·w. E'. : 
18:-iO: 75, 

Russell, .J. H., Lieut. U. S. N.: 
1861: 42. 

Russian river: 
ltlG2: 333. 

Rutherdal", Jolin: 
1858: Coast sun·ey printing, 177. 
18GO: Copper-plate printing, 104. 
18Gl: 74, 165. 
J8fl2: Copper-plate printer, 152. 
BG;l: Copper-plate printing, 60. 

Rnth<'rforJ, L. M. : 
lt3G~: 53. 

Sabine river: 
lff>4: ~zfl. 

s. 

Sachem, (coast snrvey stenmer:) 
ll'l62: Rection VIII, 56. 
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Saco hay, 1'tfaine: 
1B5ll: Topography. 40; hydrog-raphy, 42. 

Saerarnento cit,:~, Galifornht: 

li'l:-,B: Tidal observations, 11~>. 

SELcranH'Uto river, California: 
1~60: Sounding rn•ar its month, !h3. 

Sa<l<llt> ln1tl('h kf'ys: 
11'5G: 172-17:1. 

Sag harbor, New Yurk: 
Jt:iOO: :Mag-rwtic t•lP1Ben1s dt•tcrmineJ, 47. 

Sailing dir1~etiont;, coaHt Hun·t\V: 

11'1'1;,: List of, [); lD:l-2(10. 

1CiJ(I: H<.:nmrk~ on pnhlicatiou, lJ. 
]l"'.';-)i: Yolmnl'1 ~I, :H. 

Sail Hnek: 
lt<tit: :11':t 

Sulcm: 
ter1fl: }lagrwt k- niriation, :127. 

:-:;al1·1n hnrlior, l\lassncl1u::;etts: 
J~CJ,..: Positions of lnwys exau1ined, [ll, 5!Z. 

185D: Examination, 44. 

Sale of charts: 
l 1'G5 : 1 o:i, 241<-2;,o. 

Salina:; ri Yer, California: 
l~fi4 : J uhn~on on, *;~J. 

lb5i' : :ltG, :l27. 
lt'liO: llydrog-raphy of cntranec, (18. 

]~ti2: 2!J7. 

Salmon bank: 
lt!G2: :J!J:J. 

Sah·ugp.o;: 

J><f17: Buoy, 442. 

Sample, ,J. A.: 
Jt:fr~: Kurvicefi in Section], 27. 

San Antonio. California: 
klr.6: Topography, 82. (See Brooklyntown.) 

Sa.11 Antonio hay1 Texas: 
1~01"'! : Heconnaii"Stirtuc(•, 107. 

1859: Triangulation, O:J; topography, !J4; character 
of hay, :124-:l'~ii. 

J8(i0: Topograpl1y, !h!, :rn:;. 
];:l(j] : Tupograpby, completed, 134. 

San Antonio creek, Cu1ifornia: 
1::160: 8ouu<lings on the bar, 9t\. 

San Bucnuventnrn: 
l K>fl : l 'lil. 
h:if,t\: :JO:>. 
1"G2: (.Mission.) !279. 

San Carlos bay, }'lorida: 
l er,;, : (;co logy of, :m:l-3~13. 
l::lf11': Triangulation, 84; topograpl1y, 86, 87. 

San Clemente island, California: 
li'!f1f1: :i::1:l. 
1856: Hydrography of anehorage, S:l; Sketch No. 47. 
li'ifii: 394. 
lbii8: 31:1, :il4. 
JtlliO: Triungul11tion, !l4. 
Jbt32: Ditto, 5\); description, 21'6. 

8andfor<l mountain, Conncdicut: 
lt-'6~ : Geodetic observations, 2H. 

~au DiPgo~ California: 
l1'f1f,: 18:1; geology of hay, 395-396: Sketch No. 60. 
rn:,G: Hydrogrnpby. 8:3; tidal observations, 84. 

18f>7 : \Yincls discussed, 3G4-:-3:>i3. 
1858 : (Hay.) Tides, 115; ireneral description, :lOO. 
18li2: (Bay.) 2/a, 274. 

Sands, Commarnk1· B. F., G. S. :N.: 
18::>4: Hydrogrn]lhy, <l eep soundings, Gulf of Mexico, 

Horn au<l Ship islands, 7J-73: alleged shoal, 
Real'ch, *2r>. 

185G: Gulf Stream obsern1tions, fJ3-55; hydrography, 
Seetion VIII, 8~-89; deep-sf'a soun1lingR, 
Gulf of Mexico, t'!c! : specimen box for bottoms, 
lH, ~9, :m1; Sketch No. 5f); tripod ancl si~;­

nal, heliutrupe, J!l, 90, 304; Sketc11 No. r,4; 
signal for use in breakers, :Jlj[i-:J(;(;; clmnnel 
betweeu Pelican aud Dauphin islauds, 160; 
discern tinniiig Venmlion barlight, 413; Cal­
ca,ieu light, 4J:J-414. 

18;16: Gulf Stream soundings off Cape Fear, ;,2, !J7; 
hydrograpl1y1 l\Iissi~~ippi sou11<l, ancl deep.sea 
lines iu Gulf of Mexico, 66, 7G-76, 9'J. 

] 8G7 : lI,r<lrogrupby of Mississippi sound, l 01, l 02; 
Gulf of Mexieo soundings, 101, H~2; Gnlf 
Stream ohservation:o;, 76; dt•ep-sea. soundi.ug 
appnmtns, :J.1, JO I, 102, :wt<; fire at Fort 
Pieke,n>, 37, 102. -

18i>8: Hy<lrography of Gulf Sr.ream, 67, 88; in Lake 
Borgne, lU:i; in Atclrnfalrryn hrLy, 106; deep­
l'iPil 1'ounllings, ](J(i: notice ofserYires, 42, 107. 

l 8Gl: 22, 84; hydrography of Tomalcs bay, Culifor-
niri, (i8; gnards :Mare Island navy yard, and 
transports troops, 2fi9. 

1R62: Hydrog-rnphy of Bodega bay, Mare Island strait, 
Kaxqnines strait, a.nil lmr of San Pablo hay, 
60, 61. 

Sr-rndH, ,y. J~. : 
lo'61 : Service> in Section III, 41. 
181l2: Obituary, 20. 

Sandy bay, Massachusetts: 
I 1361 : Rocks developed, :~2. 

S1tndy Hook, New York: 
Jof>f>: lfi4-165; changpe: Sketch No. !J. 
185G: Topograpliy, 42; cans~ of increase norlhwan], 

6, 2G:l-264 ; currents, 264-265. 
18'>7: Changes, 23, 34, :lG0-3G2. 
1851'!: Character of currents in its vidnity, :l7, Hl7-20:l. 
1863: Special survey, I:l, 30. 

Sandy island, (near Columbia river entrance:) 
}8;;8: 398. 
lt\62: 365. 

Sandy key: 
18fi7: 386. 

Sandy Point, (pear Stonington, Connecticut:) 
185:>: Changes, 46. 
18f>6: Hydrographic reconnaissance, 43. 

Sandy Point, Washington Territory: 
1860: Measurement of preliminary base, LOO. 
1862: :l98. 

San J;'ernando : 
I 8G4: Mexican coast, •31, 

San Franciseo, California: 
1855: 182; bay topography, 94-!JG: bydrograpby, 96; 

entrance rocks, shoal, 97; red sand, 97-98, 
162 ; geology ot~ 388-:390 ; Sketch No. 58 ; 
sand dunes, 390 ; mountains around, 379. 
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1858: Topography, 113; soundingsnearwharves, 113; 
tonnage, ::148-352; agricultural statistics, 352, 
353. 

San Francisco bay, California: 
1856: Topography, 81; Sketch No. 49; tidal obser-

vations, 84. 
Triangulation, JJO; topography, 111, 112; hy­

drogra.phy, 113; wiuds discussed, 354-358. 
1838: Character of approaches, 3'29 ; of ba1·, :rn2, 3;33 ; 

its discovery, 353, 354 ; tides aml winds, 115, 
337-341, 343; marine statistic•, ;347; charac­
ter of seasons, 344, 345; sailing directions for 
entering, 341-343; aids for navigation recom- I' 

memled, 453. 
1

, 

1860: 
1862: 

Hydrography of approaches, 98. 'I 
11 

300, 303, 307. \! 

ii 
San Gregorio river: 

1862: 29!J. 
Si;in Juan Capistrano, California: 

1858: 303. 
1862: 277. 

San Leandro: 
18i:'>5: 95. 

San Louis Obispo, California: 
18."5 : 182, 393. 
1858: 321. 
1862: 2<J2. 

San Louis Rey, California: 
1855: 183. 
1858: 303. 
1862: 276, 277. 

San Miguel island, California: 
1855: Light, 410. 
1857: 394. 
1858: Triangulation, 111; general description, 319. 
1862: 291; rocks near, 29'i. 

San Nicholas island, California: 
1855: 383. 
1~7: 394. 
1858: Triangulation, 111; general description, 315, 

316. 
1862: 388. 

San Pablo bay, California: 
1855: Topography, 94-9:>. 
1856: Ditto, 81 ; hydrography, 83; Sketch No. 50. 
1862: Hydrography of bar, 60. 

&n Pedro, California: 
,,1857: 392, 393. 

San Pedro bay, California.: 
1855: 183; geology, 393--395; light, 416; anchorage, 

Sketch No. 45. 
1858: 303, 304. 
1862: 277. 

San Pedro harbor, California.: 
18.'>9: 'l'riangula.tion, 96; topography, 97; hydrogra­

phy, 100. 

San Sebastian river, Florida: 
1860: Hydrography, 70. 

Sa.n Simeon, California : 
1855: 182. 

San Simeon bay, California: 

1858: ~-
1862:194. 

37 CB 

1: 

I 

Santa Anna river: 
1862: 279. 

Santa. Barhara, California: 
1855: 182, 184, 393; anchorage, Sketch No. 4;-,; light, 

4Hi ; coast north of channel, l 8t3-l 1'17. 
1858: Triangulation of shore of channel, I IO; geueml 

description, :{06. 
Santa Barbara cha.nuel, California: 

185G: Triangulation, ~O; topog-rnpl1y, 82; hydrogra­
pl1y and currents, 8'.3-8.t; light-hvuse •ite, 3;:;;:-,_ 
356. . 

18')7: Hy<lrogra.phy, 11:1; topography of coast, :mo, 
391: resources of coast and i•lands, 108-111, 
392-395 ; light-house examination, 114, 4:1!!-
440. 

1860: Triangulation, 9:{. 
18Gl : Ditto, continued, 66. 
18G2: (And islands,) 279-290. 

Santa llarbara islands, California: 
1856: Topographical features. 81. 
1858: 309-315. 
1862: 2'18; harbor, 280. 

Santa Catalina island, California: 
1855: 382, ;J83; geology, 390-397. 
1856: Smface features, 81. 
1857: 391, :l05. 
1858: 314, :ll5. 
ltlt>2: 287. 

Santa Clara: 
11'G2: 27fl. 

Santa. Cruz: 
18C..t: Re1>orts, "219-~221. 
185[>: 98; survey, 9G; island, 187; light, 41f>-417. 
1857: 3!J2, 394. 

Santa Cruz harbor, California: 
1851': 327. 
1862: 298. 

Santa Cruz islaud, Califurnia.: 
18:>6: Triangulation, 80; topogritphy, 8'2; Sketcl1 No. 

4ti. 
1t1;:;8: Topography, 113, 317, 318. 
1859: Ditto, 99. 
181>0: Ditto, 07. 
ldU2: 289. 

Santa Lucia : 
185.5 : R!tnge, :IB5, 386. 

Santa Maria <le Galvez !Jay, Florida: 
1860 : Triangulation, topography, and hydrography, 

78, 81, 83. 

Santa Rosa: 
1855: 382. 
1857: 394. 

Santa Rosa island, California. : 
1858: 318. 
18~: '"Triangulation, 97. 
1860: Dit.to, 94. 
1862: 290. 

Santa Rosa sound, }'lorida : 
1R59: Triangulation, 83; topography, 85. 

Santee river, South Carolina: 
1858: Triangulation, 70. 

Sa.~o be.so: 
1658: Length, 71. 
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Sapelo sound, Georgia: 
1856: Triaugulntion, 56, G7. 
1857: (And riYer,) topography, 73; island, EYans's 

n_>eonnaissauce for pri mnry base, :n 4-377. 
18f)P; Topography, 7ti; hy<lrography, 79. 
l~f)tl : llydrugruphy of lmr, 7 I ; character of sound, 

:122. 
11'60: New diannel devPloped, 5'" 12!!-l :m; recom­

n1em.1a.Uun~ for d1auging l1uoy1:5, 40b. 

Saquamish harbor: 
18()2: 4J:i. 

Sarasota bay, Flori<la: 
]8fl0: Reconnti.issanee~ 334. 

Sares Head: 
11'H2: :l!lfi. 

Satillu rivPr, Guirgia: 
J~flO: ;>~. 

Satnma island: 
1862: 393. 

Saunders, ].laine: 
1~3t1: GernletiC' operations, 2n. 

Savannah riYer, Gt>orgia: 
18;:'):':'1: Skt•teh No. 2:). 

lt!liO: Topograpl1y of entrance, 59. 
Saw-mills: 

J8r,5: Puget's 'ouml aml Hood's canal, 
Sawyer's key, Florida: 

185G: Topograpl1y, Gi, 28i. 
Saxton, IL C.: 

19',~. 

11-m:l: Sr•rricPs in l\lise!'l!ancous Division, fiU. 
Saxton, .Joseph ' 

J8:i6: 16, 309. 
18f>7: 
1~58: 

1860: 

Scatchet Head: 
lt!62: 408. 

Schoepf, A. ' 

subsidiary, :J95-398. 

11':i1': Occupation in Drawing Division, 161. 

Schott, Assistant Charles A. : 
1854: Charge of Computing Division, 87; report of 

operations, *40-"43; paper on adjustment of 
horizontal angles of t.riangulaiion, 1.0, *70-
~86; probable error discussion, "86~~95; cur­
rent papers, J 2; Nantucket shoals, tidal cur 
rent discussion, 38, :m, "liil-"166; Muskeget 
channel, and northeast coast of Martha's 
Vineyard, •100-•rns; Long Island Sound, 
"16ti-" 179. 

1855 : Magnetic observations, 37 ; Section II, 46 ; 
Smithsonian and Causten's, 48; table of, 337; 
discussion of, 12-13; discussi-On of secular 

variation of mag-netic declination, Atlantic autl 
Gulf coasts, 30G-337 ; charge of Computing 
Division, HJ0-101 ; report of ditto, 228-231; 
st:.iteuwnt of his duties, 229 ; star catalogues 
compared, Rlirnker'I') a,nd twelve-year, 17,_ 2i8-
28(i; solution of normal e<pmtions by indirect 
elimination, lil, 25;"',-264. 

B5G: Magnetic observations, Section Ill, 45-46, 95, 
22ti-227: charge of Computing Division, 87, 
137-140; discussions, secular variation of 
magnetic declination, 'vest coast, 13, 228-235; 
of incliirntion, (dip,) Atlantic coast, 14, 235-
245; of inclination, west coast, 246-249; on 
probable Prror, 307-308. 

1R3i: Astronon1ieal and n1agnetic obsm:va.tions, Sa van~ 
_nah. 66; long-itudc and n1agnetic observations, 
FPTnarnlina, 78: charge of Computing Divis­
ion, 116, I Bi ; report, 192-194; on zenith 
telt,scope latitudes, method, 26, 324-:1:34; chro­
nometric longitude, method, :Fernandina, 314-
324 ; report on loss of magnetism by magnets 
in use, 27, :l34-342. 

1858: Charge of Computing DiYision, 118, 158, 159; 
discussion of magnetic variation, 192-197. 

1859: Magnetic obserrations, Section I, 45•; Section 
II, 50; di:;cussion of seculttr change, 296-305. 

18()0: Charge of Computing DiYision, 102, 104; report 
on occupation, 184-185; magnetic determina­
tions in Section I, II, and Ill, 43, 47, 52, 352; 
report on elements determined at Cape Clmd­
leigh, 271 ; observations of solar spots, 27, 
324-326; translation of Chancby's interpola­
tion formula, :3lrJ. 

1861: Hy<lrogrnpby of upper part of Casco bay, Maine, 
32; charge of Computing Division, 72, 75; 
details of work in, 142-144; astronomicai 
observations in 1860, 2:lil-2il ; discussions of 
seculflr change and magnetic distribution, 
242-:159; report on observations of solar spots, 
259-261. 

1862: Magnetic observations in New York and Penn­
•ylvania, 17, 33; obserration of solar spots, 
17; charge of Computing Division, 64 ; report 
on occupation, 131, 132. 

1863: Magnetic observations in Section I, 26; trian­
gulation of the military defences of Washing· 
ton, D. C., 36-37; magnetic observations at 
'Washington, D. C., 41; in charge of Com. 
puling Division, 59; report of Computing 
Division, 120; magnetic obserrations, 204. 

Schultz, \V. P.: 
1858: Occupation in Drawing Division, 161. 
1860: 103. 

Scientific references : 
1857: Index, 404-414. 

Scott, Winfield, Lieutenant General U.S. A.: 
1861 : 39, 268. 

Screens to protect theodolite in observing: 
1860: 56. 

Screw-pile: 
1855: Signala of beacons, Florida reef, 68, 72, 157-160. 

Scull creek, South Carolina: 
1862: Sounded, 50. 
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Scusset river, ~fassachusetts : 
1860: Topography, hydrogrnphy, and cunent, aud 

tidal observations, 38, 4ll, 42, 43. 
Sea Bin), (ship:) 

1854: Assisted, *2B. 
Seabock island: 

1862: 415. 
Scads, Jacob M.: 

1863: Defences of Phila<lclphia, 32. 
Sea Horse: 

1854: Cedar keys, "33, ~:l4. 
Sea Horse Key channel: 

1860: Imo Cedar lrnys, Florida, sounucd SI. 

Seal harbor, Maine: 
1862: Topogrnpl1y, 23. 

Seal Rocks: 
1862: 302. 

Seaton, Sub-Assistant M. : 
1856: Topography, Long island, New York, 41, Kl; 

triangulation, ~1a.tagonla b1iy 1 T.:xa~, 78, H\J. 
1860: TopographJ of Lake l'untclmrtmin, 86, 87: 

soundings in the Rigulets, Louisiana, SH. 

Seattle: 
1855: 190. 
1862: 40!}. 

Sea-water: 
1~54: Action ou metals and nrngnctic noodles, •rn2. 

Sections, Coast Survey; 
1854: Details of operations in, Sc•ction I, 28-42; II, 

42-44: III, 44, 4(): IV, 4U-:>4 ; Y, 54-59: ii 
:,1· YI, 62-(iJ; vn, 67-ml: VIII, 69-73: IX, 

73-7i'i; X, aml XI, 7tl-llll. j; 
1855: Details of operations in, Section I, 34-42; II, I! 

42-47; Ill, 47-C.3; Gulf Stream, ;,:l-f•5; IV, Ii 
55-58; Y, 58-67; 'rl, U7-8l; "YII, 8J-85: lj 

l
'i::' 

1856: 

1857: 

1858: 

VIII, 8G-OO: IX, 90-1ll; We.stern coast, 91-
99 ; li1uits of, 1-2; section lines, Plorida kevs, 

1 174. • 

Geographical limits, 2; localities of field-work 
in I, 9't, 9S: II, 93, 94 ; III, 94, gf, ; IV, 95 ; 
V, 95, 97 : VI, 97, 98; VII, 98; VIII, OR, 
99; IX, 9'J; X, 99, 100; XI, JO(); details of ii 
operations in l, 2S-:l8 : II, :\tl-4t> ; III, 45-
49: IV, 49, 53 :. V, 53-60; iI, tiO, 66: VU, I'. q 
ofi-72; VIII, 72-77; IX, 7 -70; x, 80-sr.; l!,i 

XI, 85--87. 

Limits of, and prngress in, 2-4 ; Section I, gen-
eral progress, details of work iu, estimates, !J 

7, 8, :38-48, 15, Hi; Section II, ditto, 8, 42-52, ii 
16; Section III, ditto, R, !J, 52-5!}, 16; Section jJ 

IV,ditto,9,59-()5, 17; Section V, ditto, 9, HJ, !' 

65-77, 17; Section VI, ditto, 10, 77-&l, 17, 18: 
Section Y II, ditto, 10, 11, RS-93, 17, 18; Sec­
tion VIII, ditto, 11, 94-102, 18: Section IX, 
ditto, 11, 103, 10{), 18; Section X, 11, 12, 107-
114, 19; Section XI, ditto, 12, ll4-116, 19. 

Proportions of work completed, 2; limits, 2, 3; 
when commenced, 18 ; summary of progress 
for Jear, 121-130; d"tails of progress in Sec­
tion I, G, 7, 4:~-53; in SPetion II, 7, 53-5H;. in 
Section III, 7, 8, 5!}-64 ; in Section IY, 8, 64-
67; in Section V, 8, 9, 6':'-BO; iu Section VI, 
9, 80-89: in Section VII,!), 89-97 : in Section 

YIU, 9, 10, 97-!07: in Section IX, JO, 107-
109; in St·cliou X, 10, J10-11C>: iu Section XI, 
11, J IS-Jlf'. 

18G\J : Geo;rraphieal limit,, 2-4. 
1860: Of the Atlantie, Gulf, and Pacific eoaet geoi:-rn­

phieal limits, :l-f', 1Hf>-11f>: 11rtflils of opera­
tions in I, :n-44: II, 44-47: III, 47-i'>2: IV, 
r>2-i'i5; Y, fifi-fi:l: YI, fi:l-7:1: VII, 74-84; 
VIII, 84-91 ; IX, ~lJ-H:~; X, \Xl-91"!: XI, 99-
101. 

Secular change: 
lt'6J: Of magnetic intensity, 242-251. 

Secular v-1uiation ; 
ltl5(j: ~lugnctic declination, 'y(•st cnnRt, 1:;, 24.!H-~:{5; 

magnPti!' indination, Atlautie r·oast, 14. 2:l5-
z4;, ; Skdeh No. G:J: mag-netic iudination, 
west em<st, 24G-249. 

Seguin island, )faint•: 
ltlfi[): Roek in Yicinity, 1:30. 

Seib, Sub-Assist.mt Jol111: 

Jtl54: 'l'opog-raphy, SPctim1 III, 47, 4>'. 
18'.JG: Cl1esapeake topographr. flll. 

1836: Topography, Potomac aml Rappaltiumoek rive,. 
entram•p, 47. lJ4: Dnwho nud Sonth Edi8tO 
1iYcr,, South Carolina. a7 : St. Hekna sound, 
South Carolina~ f.7, un. 

1E'17: 'l'opugrnphy of York riHr, Viqrinia, 56: V.Tad-
1uelaw i:-;Jaud and Ti Yer, i--2; Dawho and South 
Edisto rivers, i~, 7:t 

18510: Tnpt>grnphy of York river, Virginia. and Mob­
ja,Lk bay, Gl, 6:;: of ~Iurris aucl Folly islan<ls, 
South Carolina, 7 -1.: of St. llden~t sound, South 
Carolina, i4, 75. 

ltG!) : Topography of western show of CIH••apt'1tke hay, 
5!1 ~ St. T-h•lena sou11J to 8av~tnnah riYPr, {)fi--67. 

1860; :lO, f,U. 
Seizures: 

J8(lJ : Of propett~· and vessels of the Const Survey, 1, 
9, ,13, 46, 51 l 5fl, 5tJ, ()}' 6-l, 6f>. 

Sekon Point: 
1862: 383. 

Self-sustaining battery : 
11354: Mathiot's report on l1is, *l\)::l-~~01. 

Semi-ah-moo ba}", \Vashington Territory: 
1sc)7: 116. 
113'>8: Hydrogrnphy, ll7. 
186:!: 400. 

Sengteller, A. : 
18i>8: Occupation in Eng-rnving Divi•ion, 11)4. 
18fi0: SPrvices in ditto, 103. 
181)1 : Engrnvcr, 7:l: cletailR of work, 150. 
J86t:: Engraver, fi:>. 1:)7. 
ltlf):\: Services in Engraving Division, 5!). 

Sengteller, L. A. : 
1862: Sen-ices in Section I, 27. 
1863: Services in Section I, 24; in Section VI, 49; in 

MiscellaneonK Division, 61). 

Sewaru, Lieut. A. H., U. S. A.: 
11354 : Markin~ priumry point", Section III, 45; inner 

~""Jorilla triaug-nlatitm. G4. 
] 85[): Ne\Y York b11rhor survey, .i.:~: 44 ~ triangulatiou, 

}'lorida, 74-i4: B<tru1•s'8 "ound, lifi-176. 
1856: Triangulntion, HudKou riYer, :J:.1, \13; Florida 

k<ys, 62, 97. 
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J t<rii: Dittu, Hudson river, 49; :Florida keys, 80, 383. 
1di>8: Triangnltttinn of Hudson river, 55; of Florida 

reefs nrnl k<'J'S to Cape Sable, l':l. 
18ri9: Triaugnlation of }~lorida keys, 7&. 

Seward, 1''. W., Acting Se,cretary of Stat(': 
li:'ti:1: 211. 

Shackleforc1 llank · 
ll:'ii7: Ji>'.!. 

Shag Rol'.k, (Sun Frnncb"o bay, California:) 
I !Oiito: :;:35. 
18132: :ioG. 

Shallotte inlet. North Carolina: 
1l"'!i0: Triangulation and topography, G(:). 

Slwtlaker, D. II. : 
l sn:J: DcfrnCt'S of Philadelphia, :it. 

Sheepscot hay, iliaitH' : 
J 85H: Hydrngrnphy, 41. 

Sheepscot river, Maiuc: 
1~;,5: Tria.ngn1ation, ~1. 
J8;)1:l: Topography, 47; hyilrogmpl1y, 48, 49. 
l 860: Topography, 3G-:l7. 

Sheets: 
18i)7: Topogrnpliicnl and hy<lrographic lists, 228-264. 

Shelter Cove, California; 
ld5(): 1t!l. 
J85t!: :mt. 
18\h! : 3~l5. 

Sheringhan1 J>oint : 
]t)(j-J: :J..;t!. 

Slwrrnau, T. \V., J\rigsitlicr GenPral U. K A.: 
lt!Gl: 46, ~GG. 

ShoalR: 
lt!5f,; Near NautuckeL, 15:J; NPw York harbor, lii3-

1i'>4; near York 1-ipit, 1;,4, 
Jt)f1G: Devi;Jnped WPstward of George's Bank, 35, 115; 

norLh of Davis's Bank, 115: Appendix No. 79; 
bc•twePn llfrlllttir's and Great Hound, 36, 115; 
llear Littie Round, 115; Etlward"sshoal, Nan­
l;nc ket sonud, 11&-!J 6; sand ridges n<mr Great 
Point, 116. 

Jt';,7: Discovered near Little George's Ilauk, 150; 
Vasco bay, 45; ~<\.niclia river, 156. 

11'5t': (In (;anal de Haro, \Yashingtou Territory,) 430. 
JO!(i(J: Developed during the year, 16-li. 
ltitil: l.JenloJl"d off Nantucket, !J7; ex>tmination off 

Burucgat arnl Cape ::\fay, Ne,¥ Jersey, 36--37; 
off False Cape, coast of Virginia, 97-98. 

11'62: Ou !Le Pacific eoast of the United States, 330, 
:l95. 

1t>!i:J: (Near Cajle Lookout shoal.) Approximate posi­
tion, 82. 

Shoal Bight : 
ll"G2: 3!l6. 

Shual \Valer bay, "Washington Territory: 
]iJu:i: lit!-179, UJ(J; COUllllCJTU of, 192; tide obsorva-

tions, 224; light, 4 ltl. 

lr\;i(i: Sketch Ko. f>2. 
J 1"58: 402-405. 
J1'G'.!: 368. 

Shriukage; 
1t!Gl : (Of drawiug paper.) Report on experiments, 18(), 

j ill. 

Sidney isl:m<l: 
Jt'ti:t: :m2. 

Sierra Altus : 
11'62: 295. 

Siena Conception: 
1862: 281. 

Sierra Nevaila: 
1855: 37!). 

Sierra de Santa Lucia, California: 
1858: 3:!4. 

// Signal~~(iZ: Z%. 

ii 18&4: Hi!gard's station, 13, 71 ; Florida rrrf, ili. 
11 H:l5ii: Florida reef, 8(HJ1 ; Samls's, to use in breakers, 
Ii !JO, :l65-366: Farley's se.condary, HI, 4!J-50, 
11 363-364. 
11 1856: Triangulation, 291. 
1! Sikhs river: 
I 1862 : 348. 

Simoon: 
1862: On the western coast of the United States, ZS!. 

Simoon shoal : 
li361 : A SUjlpOse<l sunken wreck off :False Cape, coast 

of Virginia, 43-44, 97-9e. 
Simpson, Lieut. E., l'. S. N.: 

185.'): HydrograpLy, Section Y, 65. 
srmpson, Capt. J. H., U.S. A.: 

1857: Trianguh1tion aCJTosR Florida, 79; report, 3i9-
31l;J. 

Ii 1858: Ditto across J<'lori<la peninsula, 81: notice of ser-

li vices, 4 l. 
ii Simpson, Sir George: 
I! lt'loo: 2". 

Ii 
I! 
'i 

Simpson, \V. S.: 
ldfiO: 102. 

Sims, Lieut. C. C., U. S. N.: 
1,'J;,9: 86. 

11 

Ii 
Sinepuxent bay, Maryland: 

1839: Triangulation aud topogrnrhy, 5:l. 
Sinclair island : 

18G2: 397. 
Ii ,, 
ii 

II 
II 
II 

11 

I 

Ir 
ii 
11 

I 

Sipe, E. H.: 
1858: 
181iU: 

Occupation ill Engraving Division, 165. 
Services iu ditto, 103. 

1861: Engraver, 73; details of work, 152. 
1862: Ditt<>, 65, 138. 
l 86:3: Services in Engraving Division, 60. 

Sippican harbor,.lfassachusp,tts: 
18G3: Hydrography, 26. 

Sir Francis Drake's bay, California: 
1855: 181. 
1858: 354, 355. 
1862: 325. 

Sisters, the : 
1862: 'l!J8. 

Sketches, coast survey: 
1854 : In report, 4 ; list of, 14, ~28i. 
1855: Ditto, list of 22-24, 41!!-420. 
1856: Publication, 4; list accompanying report, 9-10. 
1857: Ditto, list of, 12-14, 447-448. 
1858: List accompanying report, 11, 12; drawn or in 

progress, 162, 163; engraved or iu progress, 
166, 167; full list, 168-174; plates electro­
typed, li5, li6; impressionR printed, 182--184; 
copies distributed, 177-180. 

1859: List accompanying report, 12. 
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1Rfi0: Ditto, D-10. 
18(Jl : Ditto, 8. 
1862: Ditto, 7, 8 ~ drawn during year, 134, l :;5; en· 

graved during year, l:l,_,, 139; genernllist,140-
14ii. 

Skiddaway island, Georgia: 
ltl58 : Topogrnphic11l features, 223. 

Skipjack islands: 
18li:l: 393. 

Slavianska river : 
1862: 333. 

Slip Point: 
1862: 383. 

Sloan, Edward: 
1 Rfi:l : Defences of Philadelphia, 32. 

Smead, J. R., Capt!!.iu U. S. A.: 
J 86U: Charge of Engraving Division, 103; rrcport on 

occupation, 194-2ll5; charge of Miscellaneous 
Division, 104; report, 20"'-:!16. 

1861: 21, 84; charge of Engraving DiYision, 73. 
1862: Obituary, 19, 434. 

Smith, Com. Jos.: 
1854: Letters of thanks to, "214. 

Smith, Ca1it. l\I. I,., e. S. Topographical Engineers: 
1857: In charge of office, 116; report, office operntioU:s, 

185-192. 
1858: Triangnlation arrnss Florida p~nimmla, 81; 

charge of Coast Survey office, llH, 1;,5, 
IBGIJ: Triangulation across Florida peninsula, 7:l. 
1860: Air line triangulation across tho head uf Florida 

peninsula, 64. 
1861 : 21, 49, 84. 

Smith, Prof. A. ·w., U. S. N.: 
1B6U: Observations nmdP near Cape Chu<.lleig-h, Lahra­

dor, 23, 24, 253-255. 
Smith, A. l\1. : 

1861: Tid>LI observations at Fernandina, Fla., 5[). 
Smith, Captain B. H. : 

186:3: Defences of Philadelphia, 33. 
Smith, T. Guilford: 

l8fi3: Defonces of Philadelphia, 32. 
Smith, T. R.: 

1862: Drawing Division, 6G, 134. 
1863: Services in ditto, 59. 

Smith's creek, Maryland: 
1000: (\(). 

Smith's island, (Rosario strait, \Vashington Territory:) 
1855 : Light, 400, 416-417. 
1858: 420. 
1862: 393. 

Smith's river, California: 
1855: 18(1. 
1858: 373. 
1862: 344. 

Smithville, North C1trolina: 
l&'l9: Latitude and azimuth <lcterniined, 61, 62. 

Snipe keys: 
1855: 172. 

Snow, C. B.: 
1855 : Library and archi·ves, 103. 
1857: Ditto, 119, 191. 
1858: Ditto, 120, IG6. 

Solar diurnal variation of mag~etism: 
1863: 183-196. 

Solar eclipse: 
J.--:~>4: Observations, 1],4:~,4G,r)I, 77, ""l:.!2-*127. 
}t)ljll: (Of .Jnly. l"'fiU.) Ohsen·edllearCape Clmdlei'.{h, 

La1nacJur, ~:!~)-:!70 ; llPllf Fort St1.:•jlaco01n, 

\.Ytt~hing-tnn 'l\_•nitory, ~.n;~-2u~; at Gnu..,tQck 
mouuta.in, ~ ew Ifmnp:-=.1iirv~ ~~:);; ut ~ouo111a 

n1ountain. Culifor11ia, ~.G. 
Roh1T spots: 

lt'(ill: 2i' 324-326. 
l~U l: Ht_) port 011 observntions, 20, 2;)!l-~tiJ. 

l~G~: Ji ; reeo-rd of obst·n"Tltious, 2:11, :!:):!. 
Sunmna l11ouutain, Ca1ifornia : 

lt'liU: A:-5trtnwmieal uh:-:i.'rYatiuus. ~}0-. 

Sookc inlet, (Yaneouvcr's island:) 
k'Gt:!: 4:!4. 
Jt'(i;.!; :3t':;. 

Soundjug apparatus=• 
Ie;)7: SctnUs\;, Berr~111nn'i;;, linnt':-;~ :u; Sarn]s's duep 

·"Pa, :1~J8: Hnnt'b, :~:l~..10-2. 

1ese: Hl!nuuks, :1H; tlt'1:5tTiptiuu, 2-:17,2-ld. 

lt'~i!I: :~~'~l-:lG4. 

l~li\I: 71, :~\It'. 
fftil : (Trowbrid~e's.) R0port on trials, 1 :\G-139. 

Sonudiug: leacl : 
l"'J4: Crnven's improveu l\Ia"''.v, OU. 

Souuding:s, (deep-sen:) 
l~GG: Off Cape Cod pf'niusnla, 3;1: insitlf' of Oulf 

Str(>fi.111, SPctivn ,~, r:i~~; Gulf of ~It~:xieo, 6ti1 

7:)-4.li. 
186(1: (Sc·(· llydrogrnphy and Gulf Stream.) 

South Atlantie hloekading squadron: 
l~l>l: 4G. 

Southampton slwul : 
ltT).7): 97. 

South Carolina~ 
J8r.1;: (Sc>a-coaet.) Slwkh l\o. :.!1. 
lt;:)7: 'TriaugulatiuH, ('O:t~1, G~-71: hydrog-ruphy, 74, 

7t>. 

So11th Edisto 1·iyer. South (_~:no1ina: 
ll':"\.;°'l(i: Topograpliy, G7; liyarography1 r.~. 

18;\i: Ditto, 72. 

ii South Farallon island : 

I: 
I' 
11 

JI');,:,: Sketch No. 46. 
1862: :t27. 

Southport, Connecticut: 
18f·4: ~:.!26. !i 

if South Santee riYer. Sontb Carnlina: 
Ii 
Ii 
fl 

ii 
'I 
11 

i\ 
,i 

I! 

ii 
Ii 
Ii 
11 
11 

·185b: Tria11gu lation, 70. 

Soutlm-.'"t l'1rns, (Mi,:;issippi delta:) 
lbGl: Triaugulutiou c11m1notH'Cd, ()J. 

Speeial report, (of Superintend<'nl:) 
lt:r)8; Li:st accompanying 

Sped rtl 8UTVeys : 

JS;;H: 21'. 
Jll()J: In Boston lw.rhor ancl C1q><' l'otl lw,Y. lti-lic, ;1:1. 

11'6:.!: I:J. 
li:'G:J: J:l-14. 

Specimen hox : 
ll3f>4: Crm·cn's for bottonrn, l:J. 191, 192; Sketch 5G. 
18:,;,: llurtums, Saadtis, HI, tlll, ~IOI: Skdch Nu. Gii. 

Spring crnck, Florid": 
1860: t'I. 
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Spnyten Dnyvel crrck, New York: 
18:-i6: Topograpl1y, 13. 
1bfi7: Gl. 

Squ11drons: 
k6:l: Parties with, 214-216. 

Standard bar: 
H'HO: CompariRons in progress, 29. 

St. Andrew's, Floritla: 
185U: AstrolJornit-al observationR, triangulation, topo· 

grn.phy, i"'.2: hydrogrnphy, S;J; bay, Sketcl1 
No. :>f>. 

St. Anllrnw's hn.v, F!ori1la: 
11'34: Astronomieal obseryations nnd prcliminMy base, 

!li-fi~. 

le'56: Hydrograpl1y1 71; aids for nnYigation, 72, 354-
:~Jr>. 

St. A_ndrcnv's son1H.1, Georgia: 

Jt<fl(): Triaugulatiou, G2. 
Star catalognl•s: 

StnrH: 
le'3f>: 17, 273-2i3G. 

l~i1G: (Cireumpnlar.) Li't of position,, &c., 166. 
Ji-<;J7: Sd(_)ction of, :::Ju, :J:n. 

Staten hland, Nr:w York: 
l ff>fi : 4:l, H\.1. 

l s;,r;: Topography, 41, 42; tide" of snurnl, 44. 
Station Cl'!:.~t~k. ~outh Carolina : 

lt'fi:l: Hydrogrnphy, 4G. 
Sta ti on marks : 

11":-i6: 292. 
Stations: 

lt:Gf>: J'oHitions, <listant'es, &t'., li:-;:t of, JlD-148. 

.Je()fl: (Che"npeake bay,) examined, 4tl. 
Statistics of CT111't survey: 

It:';;:,: l ltl. 
11-if>fi: (Operations,) 108. 
11'~>7: Field and office, coast sun·ey work, 104-141. 
Jri:i"': Ditto, 2"',29, 13f,-141. 
ltli»O: 2:1, 120-12'2. 

1 t<tio: rntt<>, 22, i 1 o<-1 rn. 
1 HGI : Ditto, H', 87-1"0. 
l tlm!: Jlitto, 14, Ji>, 7H-7C'. 
J t:'fi;l: Ditto, 14, 70-t:l. 

St. A11gmtine harbor, Flori'111: 
1 ~~,u: Triangulation, 7:-t 
JdGtJ: Ditto, topography and hy1lrography, 64-65, 67, 

70,35:\. 

St. Catharine's, Geor~da.: 
H:if>t<: Triangulation, 71. 
ltl5!J: 'l'opograpl1y, (j7, 

1 StiO: Ditto, 5!.J. 
JHlil : Hy<lrogrnphy, suspended, 4tl. 

St. Chttrlt-s bay, T<'Xas: 

JtlliO: :lii5. 
St. Clcnwnl'8 bay, (Putomm'. river, Mary!Rrnl:) 

ltl()O; Jlydrc•g-rnphy, f,J. 
St<>el<', .Tames : 

ltlti:l: llefonces of Philarlelpliia, :l:J. 
Steek, L. lL : 

lllG:~: Defences of Philadelphia, 32. 

8teilaeoom, 'Yn~hington Territory: 

l t'i>f>: 1 llo ; ti Jc observatious, 22:l, 224. 
1;-:~tH: 4GO. 

},..\fr~: 412. 

Steilacoom h1irhor, Washington Territory: 
H!5(): Sketch No. 57. 

Stellar photography: 
lff17: 34. 

Stellwagen, Lieut. Comg. H. S., U. S. N.: 
1854: Lead and siphon tide.gange, rn; hydrography, 

Nantucket shoals, Stcllwageu's bauk, 32-35; 
light-house exan1ination, Section II, 44 ; re .. 

ports, '2'22-*227; Pine island fog signal, '227; 
thanks to, *212~ 

18GG: Hydrogrnphy, Section I, 40-41 ; siphon tidc­
gangc, 40. 

18GG: Ditto inside and off Cape Cod peninsula, 35, 93; 
determination of rocks and shoals, 114, 115.; 
aids for navigation, K autucket sound, :l50 ; 
report on Hetzel boiler explosion, 335-340. 

I R57 : Relieved, :3G. 
Stcllwngen's bank: 

11'fi4: fi: Prof. Rache on its discovery, and claims to 
prior, :l:l-:lG, '17, '18. 

lfffi: Sketch No. :\. 
Stevens, Lieut. Corng-. T. H., U.S. N.: 

l 8fi4 : Light-l101rne examinations, western coast, 85, 86; 
rt>port, l'oint Aiw Nncvo and Santa Cruz, 219. 

18Gi>: Wesl coa'l examinations, lights, 95, 415-4](3 ; 
hydrogrnphy, 96. 

Stevens, GLw. I. I. : 
fo:-i5: HJ; Point Wilson light, 408. 
18G2: (Brigadier General U. S. A.) Obituary, 19, 433. 

Stevens, W. IL, Lieut. U. S. Engineers: 
11'\(il: 64. 

Stevens, M. L., ( cot1st suITey schooner:) 
18C:3: Sec.lion I, 2:l . 

St. George's bay California: 
1..,:51'! : :m~. 
1262: :144. 

St. Georgc 1s crf'ck, :Maryland: 
1860: GO. 

St. Genrgc 1 ~ rivPr, :J\lainP-: 
1~60: Trianw1lntion, 3G. 
H'li3: Triangulntiou arn1 topogrnphy, 22 

St. Geoq:;-e's soun<l, Florida: 
1857: Triaugulation, l'U,!JO; topography, 91,92. 
H:l58: Ditto, !)] , 92; topography, 94, 9;,; hydrogmphy 

and Hpecial developmeutH, 96, 97, 1()2-154, 462, 
453. 

l8:-i9: Ilydrography, 86. 
IHfiO: Topography anp hydrography, 80, 82. 
1861 : Hydrography suspended, 60. 

St. Helena sonnd, South Carolina: 
1856: Triangulation, 55; topography, 57; hydrogra.· 

phy, f>8-59. 
rn;;7: T1faugulation, 70; topography, 72. 
1858: Topography, 74, 75. 
1859: Astronomicul uml mi<gnetic observations, 63-64; 

buoys recommended, :!69, 370. 
1862: Hydrography, 50. 

Stila~, R. M. : 
1Si'>8: Services in Section VI, 81. 
185!): Services in Section I, :is; Secti-011 VI, 75. 

Stirrup keys: 
1857; :li:l6. 

St. James island, Florida: 
1859: Topography, 84. 
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St. John'd xiver, Florida: 
1855: Survey, 2(), 68 ; triangulation, 7 4-75; h~yc.ho­

graphy, 79. 
1856: Yerification base 1war .Jacksonville, G2: topogra­

phy, fH-G;), 2~4-2bC ~ Skctd1c>s Ko~. ~7, ~~. 
1 s;,7: (Entrance.) Hydrogrnphy, 66-?:li. 

St. JoReph'H bay, Florida: 
JRliO: 710. 
1661 : (North,) triangnlation, uc. 

(South,) ditto, 57, ZGZ. 

St. Louis, 1\10. : 
1863: Military <ldcnces and topography, f>4. 

St. Louis bay, Mississippi: 
1856: Hydrography, 76. 

ffi. Mark's, Fla. : 
1860: Triangulation of viciuity, 77. 

St. Mark's river, Florida : 
1856: Triangulation, 67; topography, W; 11ydrogrn­

phy, 71; Sketch No. 32; trade, &c., :WI. 
St. Martin's reef, Florida: 

1860: 76. 
St. Mary's river, Maryland: 

1855: lleconuaissance, 7.J; bydrograpl1y, 79-80. 
1856: Triangulation, 62; hydrography, l:lG: Sketches 

Nos. 2:1, 24. 
1857: (And bar.) Hydrogmphy, 5u, 57, 6G: triangt1la_ 

tion1 f>3; town and river., 37D ~ river entrance 
buoy, 444-44;). 

1959: 'l'op-0graphy, 54; hy<lrogmpl1y, 56. 
l 860 : 50, 51. 

Stocket, T. R. : 
l86:1: Defences of Philadelp11ia, 32. 

Stonington, Conu. : 
18l>ti: Hydrographic reconnaissaucc, 43. 

Stono inlet, South Carolina: 
1862 : Sounded, 48, 262. 

Stono river: 
185i'>: Triangulation, 61--04. 

Stork, W. D.: 
18()8: Occupation in Computing DiYision, 15!l. 
1860: SerYices iu Section YI!, 76; in Computing Di­

vision, 102. 
1861: 73, 142. 

Story's river, South Carolina: 
1863: Hydrography, 46. 

Stout, Henry : 
1863: Defences of Philadelphia, 32. 

Strait of Juan de Fuca, Washington Territory: 
h155: 178. 
1858: 414-418. 
1862: 381. 

Strausz, A. : 

18f•8: Occupation in Drawing Division, 161. 
1860: Services in ditto, HJ3. 
1861 : Draughtsman, n; details of work, 146. 
1862: Services iu Section I, 26. 
1863: Hydrography of Hudson river, New York, 34, 

35; ~ces in Section VIII, 52-54. 

Strawberry bay, Wi9i.gton Territory: 
1858: 432. 
1862: 397. 

Striped Peak : 
1862: 383. 

Rt. Simon 'f" lntr h11oy : 
1 t';,7 : 4 4-l .. 

St. Simon\; i-.ound, G<'orgia: 
1 H:l:) ~ G7 : hasL'. fi4. 

18;-,,}: Tria117"nhltion. ;,() ; topog-rap11~·. GH ~ hychogra­
ph~-. ;"i!l-rill, '2...,,~-~~:~: f-:.k1'td1 Ko.'.".!:!. 

l~ti'.!:: Buo:_y"5 :-;pt 011 bar, !""1;2. 

Stuart island : 
1862; 3ll2. 

Sturgeon bank: 
11'(i2: 4111. 

St. YinePnt's :;::,01111<1? Florida: 
18HO: T1·iauh11lation, Ii. 

Rnlnnnri11P rnm11Halns, Pa.eitiC' cna~t: 

ltl5l>: Blake' on. :l:3~-:l"3-1. :l.-'::i, 
Sucia i~lnn<l:;, \\' ashington Tt~1Titory: 

1°'''"'' ·1:34. 
1 i'G'l: :~!n, :i!Je. 

Sugar-loaf key, Flori,la: 
ltll>G: Hytlrography, 287-2'-'8. 

Sui;;un bay, California: 
li'c>G: Topogra1>l1y, 81. 

Sullivan, Sub-AHSi,tant .T. A.: 
ki.~>G: Tupograph3', Lm1g i>;la1J<1, Xt-w York, 4n--t1, D:l; 

triangnl;tticm, J"lorida kt·y~. ()~~ 1 i17 ; topogra­
phy, l\.1atagurJLL peuiuf'ulu, 7~, 70. 

12:)2: Triaug-ulation across Floritla pm1in~ula., ~1. 
ltlSlJ: Ditto of Penobseut ba~., ::llaiue, :J.-J; Indian 

River inlet. Floria~. 74. 
lt-160: Ditto of Penobscot h"y, ::lfaine, 3;). 

li3G:l: f-iprvices in Sectitm II, 2:3. 

Snlplmr l'euk, California: 
1 ~;lg : 0L•.eupiet1 for triangu1ation, £J7. 
1~6{1: AnnOspheric pt"cttliarities, 90. 

Summary of operatil)ns: 
1854: Section I, 28, 29; II, 42; III, 44, 4;,; IY, 49, 

50; Y, 5-1; YI, G2; \'11, 67; VIll, (j\); IX, 
73: X and XI, 76, 77; liriuf statement, 113-22. 

Su=erland key, Middle Florid11: 
ltl5G: Topography, G:J, 2di:!. 

Sumner, E. V., Brigadier Gene.ral U. S. A.: 
18Gl: 68, 2G8. 

Sun: 
18()4: Eclipse of, l\Iay26, 11, 43,45, 51, 77, '122-"127. 

Sunken ledge, (Boston harhor : ) 
1858: Buoy recommended for sand spit, 41, 149. 

Survey: 
1854 : Brief statement of progress, 18-2-2. 

Surveying parties : 
18G3: In departments an<l with squadrons, 214. 

Surveys: 
1855 : 'Vest coa;;t, rt. 
1857: For Land Office, 32. 

Swartwout, Comr., U., S. X.: 
18()7: Light-house examination, Point \Vilson, \Vash­

ington Territory, 44(1-441. 
Swash channel: 

18()7: 34. 

'l', 

Table Bluff, (llumholdt hay, California:) 
1858 : :.IB5. 
18G2: 339. 
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Table mountain, California: 
1858: 355. 
1859: Occupied as a station, 97, HS. 

Table of depths: 
1859: Hemarks, 22; list of port entrances, &c., Hii'-

171. 
Tables: 

18:ill: Tidal, for mt,·igators, 1;;, 12ll-13;;; remarks ou 
tables for prediction, J-1, :!.t9-~1; df•pths at 
port etJtrnnL·c·s arn1 aneliorngc:-;, 11, 1:3:~137; 
magnetic t.Jeuwuts, J] -1-:2:!5, 2:2'C; niap pro­
j('clion, 2clt<-:;o;l, :>U7; degrees of latitude and 
longitude in metres, ~lll-t; reducing shttutc 
uliles tu rue tre~, ur 1J ice versur :rn4-~WG ; nietres 
to yanh, or vice versa, :!Of> ; yards to miles, 
:wG; degrees of meridian and parallels in stat· 
nte and nautical miles, :l•Jti. 

• lr'llO: Till al, for navigators, l:ll-lfi4; of elevations, 
for topogrnp hers, :l97; reference table of depths 
at port entrances, 21. · 

J8li2: Distribution of parties, 67-7:l; information fur­
nished from office, i4, 75; statistics, 7G-78: 
diseovcries arnl llevcluprneut~, 7D-8f>; depths 
of watc>r nt port entrnnc<'s, 86, !12: tide tables 
for mariners, 9:l-1;26. 

Tala Point: 
18(i2: 414. 

Talcott, R. H. : 
Jtlii9: Services, Section I, 36. 
Jl"ifiO: Ditto, 32, 34. 

l8lll : Services in Section I, 28 ; in Section VII, f>6. 
1862 : Services at Eastport, Me., 28. 
1863: 8Prvices in Section I, 21,27;.in Section V, 46. 

Talcott's zenith telescope: 
1857 : Method for longitudes 324-3:l-t. 

Tampa bayc 
1854: ~32. 
18'J5: 78; Sketch Ko. :n. 

Tangier sound, Maryland and Yirginia: 
1856: Hy<lrography, 48. 

Tashua Hill, Connecticut: 
18ti:J: Geodetic and magnetic observations, 28-29. 

Tatoosh island, Washington Territory: 
1855: 178; light, 40\J. 
ls;;$: 412. 
1862: 378. 

Tavernier creek, (Florida reef:) 
1860: 66, 

•.rax commissioners for Florida : 
1862: 25. 

Tea Table key : 
1857: 3HO. 

Telegraph: 
1858: Application for determining longitude, 43; .Al· 

bany and New York, 53, 54; Mobile and New 
Orleans, 98, 99. 

1861 : (California State.) Offered for longitude pur­
poses, 10, 67. 

1863: Longitude, 15. 

Telegraph Hill, (San Francisco bay, Calfomia.:) 
1858 : 33-t, 336. 
1862: 305. 

Telegraphic longitudes: 
1855: (Operations.) Columbia and Macon, 16; Gould's 

rcpDrt and programn1e, 2~(-), 2!-);J. 
18[,(l; 'Vilmington, N. C., and Columbia, S. C., 50; 

Macon, Ga .. and Montgonwry, Ala., 54, 164 ; 
l\fohilo station, 73, 164; l'fow Orloans, 164; 
details of coast survey method, 11. 167-181; 
Sketch No. (ill: list of eirenmpolar stars used, 
16G; prospective trans-Atlantic connexion, 12, 
20, :J.17. 

18;)7: Volume, 31; by Atlantic cable, 47; Ben-yman's 
cable soundings~ 47; observa,tions, Bangor, 
Calais, Frederickton, 39; Goulcl's report, 305-
:llo: Montgomery and :Mobile, !J;J, 86. • 

JSGO: Determination at Apalachicola,, Fla., aud Eu­
faula, Ala., 75. 

'Temperature: 
1857: Deep-sea, Gulf Stream, 7G; Gulf of Mexico, 

102; Paci£c, 113 ; compeusation of chronom­
eters for, :n 7. 

1860: Of the earth observed in Labrallor, 256-257; of 
the Gulf Stream, 72-73, 16;}-176. 

Temple, Lieut. Corng. \V. H., U.S. N.: 
li:lG7: Hydrography, Uasco bay, 45; shoal discovered, 

45; New York harbor, hydrogrnpby, 50, 51; 
Helt Gate, 150, Jal; wreck, New York lowrr 
hay, 151 ; trial of H nut's sounding apparatus, 
35, 51 ; report, 401, 402. 

1858: Hydrography of entrance to Casco bay, Maine, 
4~1, 460; examinations of Salem harbor, Mas­
saclrn8etts, f>l, 52 ; of Sunken Ledge, Boston 
harbor, 52, J4Ll; of Ludllington Rocks, 57, 58, 
149, 150; hydrography of J<'lorida reef, 87, 
462; counter.current noticed in Gulf Stream, 
e9. 

Temple's ledge, Maine: 
J8G7: 147. 

Tennant's harbor, Maine: 
18;)4: *284. 
1862: Topography, 2:1. 

Tennessee shoal, (Florida reef:) 
1860 : 71, 130. 

Tennination Point : 
1862: 415. 

Tenill, Brigadier General W. R. : 
1858 : 41, 84. 
1859: Triangulation, Hudson river, 46; Charlotte har· 

bor, Florida, 75. 
1860: Ditto, of Charlotte harbor, Florida, 66-67, 354. 
1861 : 21 ; triangulation of Charlotte harbor, Florida, 

52, 53 ; detached, 84. 
1862: 31; obituary, 19. 

Texas: 
1854: Greenwell on features and peculiarities of lower, 

*30, "31. 
1855: Coast hydrography, 91. 

1856: (Sea-coast,) Sketch No~· 
1861 : Coast triangulation ab alveston entrance, 

63 ; character, 263-264. 

Theodolite : 
1856: Hilgard's method of testing, 16, 310-316. 
1860: Blunt's tested, 36; method of testing a repeating 

instrument, 357-361. 
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Thomas, M.: 
1862: Tiilal Division, 64, l::Jl. 

Thomas, G. H., Major General U.S. A.: 
l8G:l: 212. 

Thomas, Captain J. K. : 
1813:3: 25. 

Thompson, A. ,V, : 
18;)1'3: Services in Section I, 44; in Secliou VU, 92. 
1859: Serdces in Section I, 40; in 81~<'tion 'rlI, R:t 
1860; Sen""ices in Section I, ~i8; in Rection YII, 7G; 

on Labnulor expedition, 2:3, 21, 2G:J. 
18131: Obituary, 23. 

1:1iompso11, J. G.: 
1860: s~rvices in Engraving Dil'ision, JO:l. 
1861: Engraver, 73; details of work, 152. 
1862: Ditto, lifi, 1:18. 
1863: Services in Engraving Division, 60. 

Thompson, "\V. A.: 
1858: Occupation in Engraving Divisio11, lOf'). 
18fi0: Services in ilitto, I o:l. 
1~61 : Engrave,r, 73; details of work, 152. 
1862: Ditto, 65, 1:1s. 
1863: Services in Engraving Division, GO. 

Throg's Neek, (New York harbor:) 
1858: Clrnructer of cw·rnnts, 20ii. 

Throop, J. Y. N.: 
J8i>8: Occupation in F~ngra.ving Division, 164. 
1860: 30. 

Tichenor's Rock, Oregon Territory: 
1858: :>7n. 
18f)2: 346. 

Tidal currents: 
18.56: New York harbor, city, and Brooklyn docks, 

Sandy Hook, Kill van Kull, Arthur Kill, 
Raritan liay, N~wark bay, and Passaic rivers, 
6-7, 44, 26.f-266. 

Tidal Division, (Coast Survey Office : ) 
183G: Details of occupation, 88; reports of Assistant 

Pourtales, 140-141, 267-269. 
18;)8: Sumnmry of oe.eupation, 118; report on office-

work, 15G, 159, 160; on field-work, 208, 209. 
1859: 105, 181. 1i 

1861: 72; details of work, 1:~2-134, 144. II 
1862: 64: report on occupation, 128, 120, 1'11. 

1 
1863: 58-59; report of Assistant Pourtales, 119-120. 

Tidal o;;~~a~~78~antucket and l\fartha's Vineyard sounds, 

1

1 

difficulties, how overcome, 36, 37; discussion, 
38, 39; Governor's island, 4.f; Section III, ,

1 
49; Section IV, Hatteras ancl Beaufort, 53: i/ 
Section V, 58 ; St. Augustine, Cape FlOl'ida, II 
Egmont key, 66; Calcasieu, 7:1; Brazos Saint 
Iago, Aransas Pass, 75; western coast, 84 ; 
Trowbridge's report, *37-*4(); computation, 
] 2 ; operations of Division, BS ; Ponrtales' 

1

1 

report, *4:~, ~44; tide tables for United States 
coast, 9, 10, * 180-* J 8!1; hen eh-marks, • 188 ; 
Mitchell's sea-coast gauge, 13, •:l6, «a7, "190, 
"191 ; discussions, 8; Prof. Bache's deterrni- I 
nation of Atlantic co-tidal lines, *147-' 15:2; i'I 
ditto, Pacific diurnal inequality, *1::i2-* l::iu; 
Schott's discussions of tidal currents, Nan· 

38 c s 

tncket Rhoals, :.\fnskegPt channel, northeast 
coast of M a1tha' s ''ilw:yard u.ud Long Island 
suuntl, ""'161-""' 17D. 

18f,5: Boston, .Jot: ::\lartba'; Yin";·ard and N:rntucket 
svunib, interference. 1~>. 4'2; ::\litchell'R obRer­
vatious, ~;t2-2~::;: S{'(·tio11 III, ;):~; ,~: £17; 

VL ·-<ll; St. :.\l:nk'~, t-4->:-;, ; YIII, '.ll : west 
coast, ~),~-9~); Trowhri(lg-t·'~ rlport 1 2·.2:)-227; 

N uotka sountl~ <littu, 2~7-~~~ ~ general conr]i · 
tio11 of observation~, 1:): ilisenssions 1 wave 

deeo111podltio11:-.~ 7-~: Pu11rtn11·:"':-· rcpc·rt an<l li:-:t 

of, ditto, 2:!0-:!"21 ; tidal LliYi:-dou, its relation 
to the office. :l<~-:21: operntions, 101: I'our­
tal~~ 's n·11ort. 2tJ-2:!:!-~:~J -2:):! ~ tltlt"- tah1t~f;, 

ac·connt of, 1 ~)-LJ: !Jada~ 's di~cussion cit for 
ua.Yigaton;~ ;iti-:).->~); tideti, Gulf of :M.t.'xico1 
:q.(~:)-17, :1;:-;;-:~r)':': Pacific coast~ :);i:)-:J;J7: 

Paeitit cuast~ co-tk1a1 liIH'R, e~ :J;l~-:it:!; Sketc11 
No. 4U. 

lt:5G: Kernwhec eutranee-. -:\faiiw, :~"I; Cl1arlt):-'town 
naY:y yard, ~~2: K1111tnekct. and )ffl.rth11-'s ,~ino­

yard "'mrnls, 14, 2Gl-:!<i:I; 1-'and~' Point, Con­
n(~t·ticut, 4:1; 1-1 nd.rnn ri vvr, ~)t 44--tS, 2(}6; 
Kt~w York lrn,Y 1 Sandy }look, J{aritan aud 
Kew:uk LayB. ]\:ill van Kull. and Arthnr Kill, 
G-7, 44, ~G-1-':2(i(i ~ Gfn:crnor't-> i:.-land. ~ev.- l.,.ork, 
4;,; Old p,,iut Corn fort, Yirf!ini«, 49; A lhf'-
111arle f'Onud, ~urth Carolina. (a~ a:ffeeted hy 
wind~.) J 5., ~i J-tit; Slff•teh No. 16; Charlfls­
tou. S. C., ()ti; SLiuth Edisto river. au<l St. 
lfdena ha.r

1 
Ronth Cnrnl 11111, rin: St. Si1non,s 

sou11c1and13runs,,·_kk harhor, Geo1·gia, 50, 2~a; 
St. l\larJ's river, (Fort Clinch,) fi{); Cumber­
land sound, !if,; Gulf of Mexil-o, peculiarities, 
15, l:ll; 1·0-ti<lal lines, Fi: 2fi2-2!i0; Sketches 
Nos. ~{\ :~G; type curveo of Gulf tides, 260-
261 ; Sket!'h l'io. :!1"; eifoer of winds on Gulf 
tides, (dis,·n:-:;-;ip1.,) 1.), 27':!-~7() i Sketch No. 
3i; efl:ect on tidl's of Cat hlun<l harbor, lG, 
2it>-'27~; Sk(·t('h ~o. :~H; 'Yf'stl'rn coast sta­

tions, JH:nnn.uent, Sau J)ieg-u, Ban Francisco,. 
aud Astoria, 11, 1'4, 2m1, 270, :HS; Cllylcr's 
harbor, t!'11111orary, ,':'ij; prl'<lidion tables in 
preparation, 1'1, ~:l~l-251 ; tables for naYiga­
tors, (rcvbiou,) J::J, 1211-t:I:>. 

1857; Tables will1 explanations, Fuited States coast, 
llache, 27, 21', J::>i-171"; llachP on hdg-ht of, 
uu Atlantic coast, :l4Z-:J47 ; gauges, Trcn­
chard's and l'.Iitehell's, :l5, 40:.l-404; Ti<lal 
Divisiou, Pourtule.-; 's report, 1 n5; observ·ations, 
Pourtaks's TI"port on, :).t8--:3.;)0; St~ction I, 47, 

4::<; Chiulestown 11av~- yard, 48; Nantnekd 
and Marth"'" Vineyard, Hell Gate, anil Il Lui· 
son riYer, Mitcl1cll 's rnport on, :1;,0-:!54 ; Gover­
nor's islan<l and Hell Gate, Z8, i.'9-52; Old 
Point Comfort ,[19: Charleston, S. C., coast 
lfi; Florida, 88; Pal'ifil- eonst, 1J4; tidal 
current~, Atlantic, 27·-~>: interference, 47. 

1858 : Position of gaug-e,, 121-l :111 : observations at 
Charlm;to\nl navy yard, :\Ia~sad1usctts, 52; 
New York h:uho1', ~lti-:!:<, 5!\ 197-:W:l; \Vash­
ingtou navy ym·d and Old l'oiut Comfort, 6:1; 
Charleston, S. C., 80; Fo1i Clinch, Cape Plori­
da, Indian key, Key "\V est:Tortugas, Charlotte 
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hMbor, Tamp>t arnl Cet1ar keys, 88; Pensacola, 11 

H7; 8an D1Pg-0 1 ~an Franc>iRco, and Astoria, I 
1 IC•: other stations in San Francisco bay, I,, 

1 lfl; Gu1f of Georgia, ''-r-ashh1gton Territory, 

115; tttlili;.' for the ll'e ofnavigators,27fl-2H7; l!.I!~ 
apparntns for 1noaR1uing- rise aud fall, 2.ttl.; 

eu-ti\lal liH''' of an cuc!oseJ sea, 2llH!l3. 

R•~mark:3, ~B ; 1i::3t uf permunent u.nd temporary li,i' 

statiom, :U9; Charh•stown, J\fass., 4G: New 
York harbor, GU, 51 ; 'Vashington, D. C., ancl 

11 

1] 

11 

Old Point Co1nfort, Yirginia1 57: Charleston, 
f:i. C., 72; coast ofF1oriL1a, i~~-~O: St. George's 
smuul and Pensaeo]a~ Hl-87; Ran Diego ancl 

San Frnneisco, JOI : Astoria, Oregon, 104-

18GO; At Eastport, l\le., 44; Ihmariecotta rivm-, Maine, 11 

i! 
11 

181)1 : 

:3g: Charlt->:stown, l\Ias8., 44 ~ Boston harbor, 
41-42; Cape Cod bay, near Scusset river, 40, 
42-43; Buzzard's hay, at Back river, 43; l>ew 
York harbor, 47; Huusuu river, 46; \Vasliing­
ton, D. C., and Old Point Comfort, \..7 irginia, 
52; Fort 8umtPr, GO; Charleston, S. (].~ ():~ ~ 

Ogeec11Pe river, (il·urgia, ()] i Fort Clinch, 
.Florida, 7'2; Tom's h1ll'hnr, (Florid:t reef,) il; 
Tortuga~, 7:!: St. :Mttrk't-i, Dog island, New 
inll't arnl St. Yincrnt'i;; ii;iand, ~4 ~ Pensacola, 
Tla., f':;; )fobile l.ay, !lll: Southwest Pass, 
Louisi:ma, flnu Isle Derniere, \)0; PaS8 Cav11llo 
arn.1 lndiauo]a, Texafi, 9:.~; Cape San Lucas, 
(Mexico,) San lliego, nnd Ran J>'randsco, 
Cal.~ U8; Astoria, IOJ; summary of year, 105-
115; report un ofllcc-work, 102-103, 177-JiH, 
Jt'f>-lt'G; statistics of Ninstants for harbors, 
'2; tables for navigators, 131-liH-

Ii 

I. 

11 

!I 
I: 

I! 

II 
I' 

\1 

11 

I 
11 

1855: Charge of Drawing Division, 101 ; report of, 
232-235 ; description of Congress .map, 253-
2f'>t'>. 

1856: Charge of Dra\Ying Division, 88; 
142. 

lfi5i: Ditto, J 17, 11'7; r,•port, 1%-200. 
JB~>ri: Ditto, 118, JG0, lGI. 

Tide-metre·, 
l 8:i9: Results of trials with, :165-36fi. 

Tide-tabk\s, for navigators : 

report, 141-

JSG4: Unitc·d St.ates const,!l, JO, 'ISU-•J"H. 
l8j5: Account of, 13-H»; IJadie's discussion of, for 

irn,Jg-ators, 347-3f}9. 

1856: (Revision,) 15, 120-133. 
185R: 
185!J: 

1860: 

275-297. 
Ports of the United 

tables, 13G-167. 
131-164. 

18!51: 17,98-131. 

States, remarks, 21-22; 

1862: 14, 9:{-12G; for the western coast of the United 
Stall's, 421-42!!. 

1863: 14, 84-l Ji_ 

Tilghman, J. L. : 
1858: Services in Sec lion VII, 94. 
18fi9: 

18[•0: 

lRfil: 

SerYicP-s in RPction I, 45 ; Section II, 50; Sec· 
tion YII, 84. 

Services in Section III, 40; Section VI, G7. 
61. 

Tillamook ha;', Oregon Territory: 
1858: 385, :)d(i. 
18fi'2: ~5fi. 

Tillamook Head: 
1862: 356. 

Tillamuk: 
18()5: 179. 

Tilton. l\IcLane: 
li'fiH: Rervices in Section II, 47; Section V, 62. 
181)0: Services in 1-\ertion I, 3() : Section VI, 67. 
J8Gl: SerYices in Section YI, 5~-

Tltles of scientific papers: 
186:3: Of the late Major Hunt, U. S. Engineers, 207. 

Todd,B.H.: 
lHfiO: Services in Computing Division, 102-
18()1 : Ditto, 7:l, 143. 

17,77-t'a; Enstport, Mo., 2G, 34: Kennebec 
river, Maine, 30; Cascc1 bay, Maine., 32; Char­
lestown navy yarcl, Mnssachusetts, 3'1 : N ar­
rngansett bay, Rhode Island, :14; New York 
Larbor, 3i3: Delaware river, 37; '\Vashington, 
n. C., 42; Old Point Comfort, Virginia, 42; 
Churlcston, S. C., 4t'; Fort Clinch, Florida, 
and Tortugas, 55: St. JI.lark's, Florida, and St. 
Vinr.,nt's island, 60 ; Mobile bay, G2; Missis­
sippi delta and Isle Derniere, 62; Calcasieu, 
Louisiana., nnd ... .\.rausu.~, TexaH~ 65; San Diego 
and Snn Francisco, G9; Astoria, Oregon, 71. 

1 Tornales bay, California: 

1862: 

1863: 

.A.t Ensport, J\Ie., 28; between the Sheepscot and 
Kennebec rivers, 26 ; in Casco hay, 26 ; at 
Charlestown navy yard, Massachusetts, 28; 
in New York harbor, 33; nt Old Point Com­
fort, Yirgipin, 4:1: at Last island, Louisiana, 
f>t'; co-tidal ~iucs of the Gulf of Mexico, 121), 
127 ; obsertations at San Diego and San 
Francis!'o, Cal., 61 ; at Astoria, Oregon, 63_ 

Eastport, Me., 27 ; Charlestown, Mass., 27 ; 
Governor's island, New York, 35 ; Old Point 
Comfort, Virginia, 41 ; Fernandina, Fla., 50; 
J,ast island, Louisiana, "4; 'San Diego, Cali­
fornia, 57; San Franciseo, Cal., 57 ; Astoria, 
Oregon, 58. 

Tidal gauges: 
1862 : Lost nnd recovered, 14, 54. 

Tidball, Lieut. J.C., U.S. A.: 
1854: Descriptiou of Congress map, '61-"63_ 

1854: Topography, 81 ; Lawson's wreck at, ~213. 
1855: 181. 
185G: Triangulation, 80. 
1858: Ditto, I 1 I ; general description, 358. 
1860 : Topography and hydrography, 98. 
1861: Ditto, 68. 
1862: 330. 

Tom's harbor, J?lorida: 
1860: 71. 

Tongue Point, (near Columbia river entrance:) 
1858: 399. 
1862: 366. 

Toomer, Sub-Assistant J. II.: 
1860: Services in Section I, 33. 
1861 : Services in Section VII, 56. 

Topographical sheets: 
1857: List of Coast Survey, 24, 21!3-224. 
1&'>9: List and regisrer numbers, 212-214. 
1861: Registered in archives since 1859, 176-178-
1863: 14; registered in office, 143-144. 
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'l'opogrnphy : 
1854: SePtion I, Portland, York, :-lewburyport, 31, :12: 

HndRon river, 43; SE>ction III, Patapseo, l{ap­
pahannock and ,James rivero, 47, 4t': Beau­
fort, G2; Charleston, 57 ; Florida keyR, 64-
Gf>, .;.;25-""28; Cedar kPyts, 67; Hiu Grande, 
74; western coast, 81-8:~. 

1855: Deb1ils of, in Stection T, ::l'.'3, 39: II, 4:j-45; III, 
50-Gl; IV, 57; V, 64-6:,; VI, 75, 77; YII, 
82: VIII, 87-8'<; IX, 91; w~st coast, 92-96: 

1856: 

1857: 

1858: 

E,lorida keys, 171-175; its ext('nt, 2. 
Kennebec entrance and Cape Small, Maine, :n ; 

Portland, 32; Dnxbur,\', Mas"., 32; Cape Cod 
peninsula, 3:l ; Mmtha's Yil1cyard, 33, 116, 
117; Hudson rivCl', 4:\; ~cw York city mid 
Mm1hattan ieland, 41J, 4:1, 2.31 : Srnten fahmd, 
41-42; Long idllu<l, 40-41 ; Samly Hook and 
Haritan hay, 42; Elk river. Marylarnl, 4fi-47; 
sea-eoast. of \ 7 irgh1ia, 47 ; Poto1nac nnd Rap­
JJalu111n11ck riverentra.nl:e~, 47; ltappaliauuuck 
riYer, 41'; coast of North Carolina, f,J: Gl·orgc­
town harhor, South Carolirn1, ;,7; l)a1vbo arnl 
South Edisto i·ivcrs, South Carulinu, f)7 ~ St. 
Ht!1nna sound, 57; St. Sit.nan's :-;ound and 
llrunRwick harbor, Georgia, 58; St. John's 
river, ]<'lorida, G4-fi:1, 2i'4-21"fi ; Floridn kevs. 
63, 2tiG-28P; Cedar keys, Florida, 6(l; St. 
Mark'R, GO, 291; Ap111ac1ticollL, 7Ll, 2Ul ; Pen­
sacol11 l>ay, 70; Lake Borgne and East l'eurl 
river, 75; Atchafnlaya ha:y, l1ouisiana, 74; 
l\fotugorda bay and peninsul'1, 7i'-7H; '>anta 
Bacbara clrnnnel, 82; San l'rancioeo an<l San 
Pablo bays, t) l; Pe>rt, Townshend, Pmt Gamble, 
Apple cove, and JHurdt-~n's cove, \Yashingto11 
Territory, 8G; general extent aud statement of 
progress, J, 2ll-2.J, fl2-lilU. 

Kennebec river, 4:1; Cape Small Point, 43, 44; 
Casl'o Lay, 44; l-.lynwuth, 44: Provinceto,vn, 
44, 45: New York httrbor, 49, 50; sett-coast, 
V"irginia, f)4, f>f>; Rappahannock and Curra­
toman rivcr8, 5f,; York, !JG; near Cape Fe1u, 
(iO, 62 .. 6:~. 6fi-68 ; HattPrns inlet, 61 ; Ocra­
cukc inlet, 61, 62; Cltarlcstou, 72; \Yttdrnelaw 1 

island, &c., 72; Sapelo, 7:3; Bruuswick, 73; 1· 

Cumbcriarnl sonud, St. Mary's aud Amelia 

rivers, 81, 1'2; Florida keys, t:l:t-t:I~>; "Vacca-
1
.··,i' 

sassa bay, 91; St. (i.,orgc's sound, Apalacbi- . 
cofa, !11, 9:t; Lake Uorgne, Chandcleur sonud, , 

Cote Blanche bay, 9tl-HJI; Admiralty inlet, ii•ll 

115, l J(j; boundary Commission, I lfa. 

Sites of wmk, 121-1:10; shores uf Sbeepscot ,1,

1 
river, ~Iaine, 47: Kennebt~c river, 1\Iaine, 47; 

Portlanil harbor. 47, 48; bchn,en Scituate .1.,1 

nnd Plymouth, !\lassadmsdts, 4t:I; northern 1 
shore of Long ishmd, New York harbor, and 'I 
:Newmk bay, Now ,Jersey, f>!\ 56; ltondout l'i 
and }:sopus creeks, Hudsou river, 55; Chiu­
coteagne i•l"n•l, Virginia, 611, HI; 1':1objack 
bay am1 York river, Virginia, 61, 62; Rich­
mond, Yirgini1<, 62; between Cape Henry 
and CuJTi tuck, Nort.b Carolina, 65; coast of 
North CurolirnL ttbov1< Cape Fear, (i!',; Cape 
Fear entrance, 72, 151: cousl of NortL Caro­
lina near Bacon's inlet, 6ll, 70; '\'\'inyah bay 
and Georgct.own harbor, South Carolina, 72; 

Clmrleston htubor, l'outl1 Carolina, 7:3, 74: 
lllurri" island am1 Folly island, South Caro­
lina.. 74: St. Hl'i0na souu-1.1, ~outh Carolina, 
7;,; Os1;ab1t1v .-;oun<l 1 Georg·ia, 7[1, 2<!~-2:J4; 

Se1pt>lo isonu<l 1:1.u<l riY(:'r, (..;t_'urg-ia, ili; Hrnns­
"·ick luu·bor, G(·orgia, 7(j, 7i ~ coast of FloriJa 
belo\\· St. Jnhn~;.; rivl't, .~-!; Ylorilla k~.:>ys 1 fo'.S: 

approaches tu Charlottt' harLur, Flori<la, •·:.t); 

CryRta.1 hay, Florida, 9:1, ~14; St. Genrir•·'s 
sound, Florida, 04, 9i:"l i J->enF-a.cola and E~­
camhh-t hn:-·s, Florida, Br>; betwPt-•11 Lake 
Borgnf~ and Lnkt~ l'outchartruin, Louisiana, 
Jllf'>; Lavaca I.my, Tcxar;. 10:', HI'.); recon­
uaissauec hl~1o\Y ~Iata.g:orJa entranee, Texas, 
107, 101'; 1'oi1tt Unmu, California, 113; Gulf 
of Georgia, 'SaBhinµ·tuu Territory, llti. 

11"5H: '\Vi>easset b>ly, J\laiue, :m: J\forrymecting bay 
a11d city ui' I~atli, 1\laine, :~u ~ Casco bay, 
~laitw, ;)ii: shnrPS- of 8aco bay, a!aiuc_•, 40 ~ 
Bar11sta\1k linrlxir, ~Ia.s.~ad1usetts 1 40; veritt. 
eatim1 ~,-prk, 41 ; 1.ong i~la1lll aw] lludson 

river, 47: Chilll'oteai-::uu anLl ~h1epuxcnt bays, 

]\Ltrylnu<l and Yiqriniai 5~~; 1-'atux.ent river, 
~la1Tlnnd 1 :).t ~ St. ~lary\; river, :\iarylatJU, r)4; 
llnrn lrn.rliur nnd vil'iuity, Virt;inla, !°">;,: ~lmnes 

riYi:r~ ,~irginia., GU; cuat>t south of Cape 
}Lpm·~~, ,-irginia, j.\t: f'na.st nf Korth Carolina 
west of Tubbs iul,,t, G:2: shnrc line from St. 
llt•lf•11a snnnd to Savannah riYer~ 6G: St. 
Cu .. tharine':s sournl, ncurgiai G7; J{py Blf-5-
cayne bt1y auJ Card's souwJ, 76; Charlotte 
LarLor, I'luri<la, 77; vicinity ot' Clias~aho"pitz­
ka riYer, Florida, 1'~1; O,·.klockoncc antl Dick­
€l"SOL1 bays, J'lorida, ~4 ; Sa.nta Rosa sound, 
Floridu.1 ~;-i ~ Lake l'ontchartr.tin, 90; Isle au 
]3rf'ton ROlUHJ, Louisiana, 87; 1'1issis!-iippi 
<lelt11, ~JO: Cote Dlunche l>a,v, Louisiana, Ul; 
Espiritu Santo and Hau ..Ant.oniu bays, Texas, 
H4: Santa Cruz.islatHJ, Califoruia, ~>~>;Crescent 
City barl>or, California. ll/U. 

1860: l\lontseag- river aud '\\'estport island. Maine, 
~~6-37; 11erryu1el:'ting- bay, (KenucLec river, 
J\laine,) 37 ; Harpswell Neck and adjacent 
islands, Maine, ~17; islands iu Iloston harbor, 
:li-31'; Cape Cod bay m•d Rhores of Scusset 
and n.lonun1et riv«.>Is, ~las::::.:.chusetts, 3D; Hu<l­
son river, N<nv York, 4:>, 4-l); Loug islan<l~ 

New York, 4G; between Chincoteague b»y 
n.nLl l'ot.·unH>ke sounJ, ,~iqrinia, 4U; nea,r the 
mouth of Elk rin·r, 1\Iarylancl, 49--50; l'atux­
ent ri\?cr, l\Iaryl.tnv..1, 50; ~t. l\.Iar,y'i; river, 
J\1aryltt!Jd, an<l Potum:cc river, 50; North aud 
\V are rivrn·s, Virginia, [, 1 : coast north aud 
st1ut11 of Cape llattera.~, G:l-54 ; between 
Slu1llottc iul<:t aud Little river, N ortb Carvliua, 
f,(j i fru1u Port Hoyal entrance to Savannah 
river) Ge-0rg-ia~ ;);); \Yassaw and SL l!utha ... 
rinP's 80UIHli Georgia., 5H-OU; St. Angu~tine 
harhor, Floridll,, ()7; Iu<lian river inlet, } 1lor­
\da, ()I"! : Charlott« harbor, 69; Wethloccuehee 
anll l!oruustit)8it river t:ntrauces, l•-,loriUa, 79; 
Apalaehee hlly an<l Cwukcdriver, (St. George's 
sound, Florida,) 1'0-:·'i; 1'anta Maria de Ual 
vez, Bl:tekwater, awl Easl bays, Fluri<la, 81; 
Lake l',rntchartrain, Louisitma, 86; Passe a. 
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Loutre, Louisiana, 87; Cote Blanche bay, 
Louisiana, RD; San Antonio, l\Iusquit, and 
Ara11~as bn.ys, Texas, U-2; Santa Cruz island, 
California, Di; Petaluma creek, (San Pablo 
bay, California,) and Fhores of Drake's bay, 
U7. General statistics, 22 ; summary of year, 
rnr,-ll ;, ; method of reducing for the engraver, 
:!l7-~:2D. 

IBGI: Summary, 7i-8:l; EaRtport l1arbor, Maine, corn-
1nenee<l, 2l); I<nckland harlJor, Maine, and 
west shore of PcnoLscut Lay, 29; shores of 
Baek ri YeT, Maiue, :.?9; confluence of the Ken­
ndJec am! Amlroscoggi11 rivers, :Maine, :io; 
upper part of Casco bay, ~faine, 30; nnar 
"'est Snmlwicli, CapeC<)(l bay,J\fosoachusetts, 
:JI 1; ,[1ore' uf ~fount Hope and Bristol bays, 
Rhude blm1t1, :11 ; Hmlson river, NPw York, 
fron1 A11thuny's No~c to TiYoli, ::J.6; vicinity 
of \Ya~·'1ii11frton 1 1). C , for inilitary purposes, 
:1H-41 ; Poto11mc river, uear Pilwy J>oint, awl 
spPcial rel'u111mi.-;sa11te of points aboYe, 41; 
All"'rn1ufo som1d, ::'\orth Caroliua, 4:1; North 
uud liuauo riv1·rs, awl Flori<la coast, above 
St. /u1gnstine, ;:--):~: Indian rjyer, Florida, GI; 
k<'YR in Clrntlrnm Ltty, FloriJa reef, ;-,4; Char­
lotte harbor, G-1; FloriJa coast, north and 
south of IJnyport~ i)~t; .. AranRfLS and Copano 
lmyK, Texas, <'vmpkteu, Lil ; Tomalcs bay, 
Californi11, tiD; Koos lnty, On_•g-on1 70; Gn1y':s 
l1arbt1r, \Y:1."'hingtp11 T1•rritory 1 71. 

l ~{):!: Of E:"tport liarbor and \\"eot Quoddy hay, 
Mai11c, ~:1; of Frend1n1an's hay, :Maine, 2:); 
of Seal lrnrbur. \\'heelc·r'' bay, 1mt1 T1,nnant's 
linrl1or, .l\lai1H', ~:~: ht~hYcen \Yiscasset and 
Hutli, :Maiiw, ~4; Yann-outh and Freeport 
ri-vers, ~1aiue, 2,1; rcconuais8ance of np-
1ir1)ae hes to Portland, ~Iaine, 2f>; N arragan­
se!t Lay, Hhu<le L,Jan<l, :!0 ; hetwccn Flush­
ing and .J au1aica, Long island, 31 ; shores of 
11 mlson river, New York, :n, :.l.'!; vicinity of 
\\'illiumsport, .\farylaud, :JG; vicinity of Bla­
deuslrnrg-, ;'\larylan<l, :~G; ·wa~hington City 
l1e:'euee8, Jfj ; }'airfax eonnty, Virginia, 37; 
:.\laua~~us Jundiou, a?; vicinity of} .. almouth 
am! Frerkricks burg, Virginia, 37, 38; shores 
of the 1-'otoruac riYel\ :Maryland and Virginia., 
;{.), :H"li verific·ution botwt•cu Chincoteague and 
Poeomol ..... e sonwJ.s, Virginia, :-HJ, 4(); vicinity 

1,f Drunnnoudtown, "Virginia, 4U ; reconnais­
saucc between Yorktown and Richmond, Va., 
:I>', :~n; of ddences and Norfolk navy yard, 
Yirgiuia, ~(I; of tfalf l\Ioon hay, California, 
fill; of Bodega bay, California, GO; of Koos 
hay, Oregou, (}], 

H'ti3: Pnssau1aqno<lJy hay, l\Iaint', 21 ; Winter harbor 
and adjneeut eoast of l\laine, 21-2'2; Camden 
harlJOr aull Hockport harbor, Maine, 2'2; St. 
Ueorgr'sriYN\ l\.Iaine, 22: l\.Ia<1uoit bay, Maine, 
~:;; l\Jitldlc bay, Maine, ~:J; sulrnrbs of Balti· 
11wrn l'ity, .:\Jaryla.Hd, :J7; hetwPCn Bia.dens· 
burg and Le<·sl1oro' Maryhmd, :l7-38; Hosier's 
lil11ff, Mary laud, 3tl-39; viciuity uf }'oyt Lyon, 
Yiqritiia, :i9; near rrcderieksburg, Virginia, 
::!l-~tl; parts of Hilton Head and Beaufort 
island,, South Carolina, 4:i; Wassaw sound, 

Georgia, 47; in Louisiana, 51-52; military 
defences of St. Louis, l\llssouri, 54; Half 
l\Ioon bny, California, 55. 

Topsail sound, North Carolina ; 
135i'l; Topography, G>. 

Torch key: 
B57; 384. 

Torrey, (coast survey schoone.r:) 
1B58: Sectio1i VI, 83, 
lB60: Section I, :J8. 
] 861 : Section I, 27; Section VII, 58. 
l BG2 : Section I, 2:l. 
1-SG:l ; Section I, 21. 

Tortugas, Florida; 
IBGIJ: TiJal observatious, 72. 

Totten, Brevet Brig. General Joseph G., U. S. A.; 
18'16: tH, :Hi. 
l85i: Saudy Hook chunges, :1:;, '.l4: report to New 

York harbor con1missioners, changes, &,c., 
3:id-:J70. 

1863: 210. 
Totten, Lieut. James, U. S. A.: 

18;)4: Triungulntiou, Florida, reef, 64; putting up reef 
signals, 67. 

1855: Florida reet; triangulation, 7:l; signals, S0-81, 
(it', 72, 157 -lGll ; bottoms Florida section 
Gulf Stream, 81 ; Key Bis~ayne and Cape 
Sable bases, WJ, il : station and scaffold; 
l\lunnt Desert, ;l5-3G. 

Townsend, E. D., Assistant Adjutant General, C. S. A.: 
1861: 2litL 

Transactions : 
18C>i: Index of references, 404-414. 

Transit instrurneut: 
185·1: Discussion of probable error of \Vuracrnann's 

portable, 13, * 121. 
1856: Methoa for use iu observing azimuth, 208, 209. 

Transits: 
1856: :Method of substituting lunar spots in observing 

culminations, 13, 198-20:!. 
Treasury Dt>partrnent: 

1808; Call for special report, 17; remarks of Secretary 
in li'.fll, Hi, 19. 

Trenchard, Lieut. S. D., U. S. N. ; 
1855: Hew1maissance, Cnmberlana and St. Mary's 

sounds, 79-EO. 

185G: Hydrography, Kennebec. entrance, Maine, :t.l; 
Casco bay, :l4; \Vebster Rock, ll:l-114; 
Ipswkh arnl Annis Sqnam, Massachusetts, 
34-35, 9'2; St. Simon's sound and Brunswick 
lmrlmr, Georgia, 59-GO, 9G, 28-2-28;! ; buoys 
recommende.:l for bar, 301 ; hydrography, St. 
Mary's bar and Fernaudina harbor, Florida, 
llG, 98; relieves bark Adieu, 18, 35, 3:!3-335. 

1857: Hydrography, Kennebec. river, 45; Jordan's 
rock, 4G; Brunswick harbor, 75; huoys, 76; 
St. Mary's bar, Cumberland sound entrance, 

St .• John's river entrance, 85-87; shoal Ame­
lia river, 156; St. Simon's bar and l:lt. Mary's 
entrance, buoys, 444, 445 ; tide-gauge, 35 ; 
description, 402, 40:.l; relievea, :JG ; sword 
presented, 37, 

1858: 49. 
Trent, N. C.: 

1860: 54. 
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Trent Hall creelc, :Maryland: 
18(;0: Topography, ;,o. 

Trespalaeions bay and river: 
1857: 105. 

Trial islarnls, (west coast of Brilisll Am<·rica :) 
J/:l58: 42G. 
J8G2: J9l. 

Triangulation : 
18il4: Extent of Rxeruted, 4; Section I, Hnggted ::\fount, 

:W; CaBco bay, Jl; Hudson rin·r~ 4:): 8eco­
tion Ilf1 inarkiugpoints, 4.;); Jaines unJ Rap­
palrn,nulwk, 4t5; ~ection IY, f>l~ 5:!; SE.'ctlou 
Y, Elliott's cut, Tybee, 5li, ;,; ; Florida rect; 
64: Cedar kcvs. G7: Ocilla river. Ge: Sc.ttiou 
Ylll, Hilgar.:t·s- st"atlon sipml, Dattphiu bland 
bast:·, 7U, 71 : Lake Puntehartrail1, 71 : Hio 

Urau<le base, 7:), 74; \Yer.teru c(_ia;-;t, 78--t'J i 

cotnpnration, incthods. 10 ~ adju~ting horizou­
tal angle~, Prof. Bache nud 8ehutt 1s l)a}H:rs. 
1f(j~~-*!J5~ 

18f)J: Detail:-; of opf'rations in Recriou I, :17-i),::-:: II, 
4:>-44, 4G: III, 4t'-Gll; JV, GI: Y, Gl-64: 
VJ, 7:1-7ii, and VII, 1'2: VIII, t'~,-~7: IX, 
BO; west coast, B:2:-9(); extent of, 2; fadlitie:-;, 
1..'\:e., west coast~ J,~3-I~;): O}H·niug· liut>:-:, 

hou~ef' as stations., 6~-H:~; tripod nw.l r:t•nffold, 

Buutelle's, :3lil-:1uJ; Sk.,b =""· G:!: Farley's 
r-.:.ee.onda.ry signal, I !l, 49-r)u, ;Hi3-:-W-t: ~k{~teh 

No. 52; Sand's heliotrore, :lG~; tripod, uf g-a"­
pipe, to nse iu brc~c1kers, I ~) 1 6~, :h55-;-;dt); 
Sketd1 No. 54. 

1856: Secti<m I, 8keteh Ko- I, co::"t of ~Iaine, 2'.l: 
l{et!IH:Lt 1C autl Slweps-c.ot Tivf'rS. :Jl ; s~r-tiun 

II, ~keteh Ko. &, New York bay and .IIud,,un 

rivf~r, :~O; ~ection Ill, Sketch :No. 7, J ctlH('S 

river, Yirginia, 46; York riYer, Yirgiuia, 46; 
81'ction IV, Sketeh :Ko. l:l; c:<mst so11th of 
Ca.µe 1-leury, GJ; const of j\"orth Caro Hua, GJ; 
8eetion Y, Sketch Nu. 17; Cape }'car lu 
LHck\\-ood's l-olly, Nort11 Carolina, ~1~l-::->li; 

C'Oast of 8outL Uurolina., [);'); St. Simuu's sound 
and Bntn:-;wiek harbor, Georgia, 5G; ])oboy 
iulet anJ Sapelo ~:wunU 1 Georgia, fl(i, 57; :St. 

~Mary's river and Pcrna11diun 11arbor, G2; Sec~ 
tiou VI, 8ketclles Nos. 2G, 20, fllllida kt•ys, 
6o!-6:l; Section VII, Sketch No. :JO; Cedar 
keys, G7; St. :?\lark's ri"Ver, 67; Apalachicola 
lmrhor, 6d ; Pen8acohL harhor, ud ; t3cdion 
Ylll, Sketch No. 33; :Mississippi and Chan­

dekur sounds, Lake Borgne, Mid Lake Punt­
{' hartraiu1 7:3, 7 4 ; slgnals and station 1narks, 
2!ll, 29:!; Atchafalaya hay, 74: 8ection lX, 
Sketch No. 41, Matagonh lmy, 77; Section 
X, Sketches No. 44, 45, Santa Barham chan­
nel and Santa Cruz island, California, tll!; 

Tomale" buy 1mtl Bodega hay, t'(l; Sediou 
XI, 8koteh No. :,1, AdlUirnlty iul~t rmd Pos­
!'~S!'iion sound., Vt!" n.shiug-ton Tt~n:itory, Bf>. 
(--h·neral extent, statenll"Ht. of 1~rogres8, ::.!, ::!U­

:!~, \12-HJO. 
ltl57: Kennebec river 4~, 4;,J; HnoJ,on ri.-cr, 4>1; l'a­

tuxcnt, Pot.omac, St. ~lary's, Curratornau, 
York, and J nines rivers, 5:~, f)·-1 ; Cape lli~nry, 
North Carolin» coast, lilJ, (il; eharaeter nrnl 
met.hod, Cape Fuar, 6fi-tie; South Ct•rolina 

coast, G>:-7 J : \Ynssaw arn1 Ossahaw sounds, 
71 ; lll'TOS:-' l']uricla, :l'2! 7!~: ~imp~ou's n·port, 
37!1-:l...:2: Floric1a k1•y:-;, 7f}--q ~ \Ya<'l':tsa~!"a 

l1ay, Apa1a("hit·o1a harhor, ~t. (~( 1 (lrg'l'~S :.::on11d, 

] •eu~aculu. 11arbor. ~~-ilJ -l'l1ai1delt-ur ~01111<1, 

11is~i:-;~lppi delTn. C{>k Biandw lia:y. ~17-~J~): 

1lataµ-01da b:.1y. Jo:;, U1-:t: S1tntn Barli:ira 
islanJs, lll"-l ](I: Sau Fraul'iseu hav, 110; 

fia11ta Bnrl•arn diaunl'L I J 0, 1 11. 
lRri-8: Sites of ·work. 1"21-J:W; {'{l.a:o;t of ~lai1w- utst­

w~1rd of Jiumphack inountaiu, 4:~, 44: l1e.11-

nhscot ha.r, 40: Boothbay harhor aud J)rinrn­
riBl'ott:t riY<·r1 ~1-aiue. -lC; Jlud~on riYt~r, ~);l; 

Pat11X('l1t riYl·r. )lar,,·land, :-~t•, tiil; l'oh•llHl<' 

riv1'r. Yiq:d11ia. Ou: lit•twct·u Cupl' Henry and 
Currituek. ::\"l1rtll Caruliun, tJ-4; ,·ici11ity of 

C':q1P F'car. ti-1. ~;:-,; ut·<ir lkat:011·~ iul~t. ~onh 

Can~1in:t, 6H: eotL"1 of ~(111th Ca~·idhia, ill; 

0:-.::So.diaw :tllll ~t. Cathariti«::-< :-:on11d . ..:, Ci•1Hg-iu, 

71; l_wt"T<·11 T'it·nnnuliu<L mid l'cdar k~·yf>, ~.-::, 

Sl: <'WL"'t of Flt1rida, lH·low St. .Jul111'!'- river, 

i':'".l; f-rorn Cap(' Sahh· !1) Fluri<la n·Pf, r:\: up­

}ffU:tdtt',"l tl' Cli;:n1ottt: liarlior, }"lo1i\.la, ~:;, t'4; 
.sonth of Crystal l)a_y 1 Florida, 9tJ; bt. (iporgp·s 

HOlnHl, Florilla., HJ : :.\1i:-:.:-:i-.:::.;ippi tlelta. lH:l, 
]():~~ Ticinity of Xt~"- Orle;_n1s. ]OU; Ci)h:' 

Hlmwlu" hay, Lnnisiana. 10-1: :'anta Uarbnra 
diau11t·l ttnd i~laud:'.. ('alli~ffnja, ]Jll1 111; 

l-1t<talnu1a '-Ted\. and Xap<l creek, kau Jlah1o 
lnty 1 Califon1l:1, 11'2: Toni:tl+--" . ..; hay, ('~llitor-

11in~ 111 ; Gulf uf Georgi<.1, 'y ~-tshingtou Tcrri­

lt1ry ~ J J ,J. 
lt-::-.g: I)rh11ary 11<·:u unrt11f'af'I 1HH111tlary, 3·1. ::;»: its 

('01111cxi(111 \v-itl1 l~pping ha~(l, ~l~1ine, :17; 
Peuoh:-.c~it l1a~~~ ::'ilaill1't :~..:::; )luseougus l1ay, 

:\Iainr. ;)~; Hud:-;on riY(~r. 1\Pw York, •Hi: 
Chk11cnt1•ag1w a1H.l Sinqrn.xent hays, ~Iarylan<l 
1:tn<l Yiq:(inia, 0:1: Pntornac ri\-er. f)~; lla.111p­
ttn1 H11ads, Yirgi11ia 1 ;>;;: Clu:~a1wake srnrions 
e-xan1iuf•d, ;}~: l'arnpli('o son1Hl 1 l\u-rth Caro-

1ina, ;;7 : a(Tui-;:-; Cape Fear eutranl'e, i">·~; fron1 

1"uhb':-; i11lt:>t 1 ~ortli Car0Ji11a, wet'it:\YUn.1, fr2; 

Bt>aufr1rt., ClH'chesH·t\ a.uU Colelon riY"''TS, 

Suntli Carnli1rn, l-14; ])ub'-1y flind Altarnaha 
f'on11d~, G:L·orgia, (jfj: acr.>~s ht"ad of J'lori<la 

p<•nirn·nllfL, i:!; 8t. Aug;'ll~tine barbor, J'1-oriJa., 

'la; lu<liau Hi,-er inkt, T'lurida, 7.t; I'loritla 
kt•ys~ 7f>; Charlottt' lrnrhor, 7;»: eoast of Flori­
Ja lim1th of llomo~a:-.~n ri,·er 1 t<I: Oeklol'ko-

1n~t· HJHl 1 >iekc'r:-o;on hays. Florida, ~'2; Santa 

Hosa snnud, F'lorida, :--!:J; J:-;kau HrPton ~onn<l, 
l ... nni,-.,i<UHti B; : :..\1 i~sl~sip1)i (lclta, ~~; CO re 

Blauche IJay, Loui~iaua, c-:~• ~ E::;piritu Na11to, 
~an A11tnulo, allll Arans.as bayH, Texw~. !)a; 

Sau l)edrn, Ca,\jfon1ia, HU; ~m1t!1Rosu island, 
California, HJ; pri11:ary work 11orth ot Hnn 
Fran<'i~eo, H7-~l...;; l'n·~l'Pll~ City l1arbor, Cali· 
i'u;uiu, HH:o (;nlf of Ut" rgia. 'Ya .... 11:1q.;ton Tur­

ritory, JO:!. 
J~tJO: At 1·:1~-..:--a1111.u1nodd..r hay, ::\Iai1H·, :l-1; Fr<·uch­

rnau·s bay, .ll~tiln\ :~.-1; P1•nol1scot lrn .. y, :\-Iniiw, 
:;~) : of tlw ri Yl'r~ of )1 U:-'n_nlg"US Luy, :\laine, 
:Hi: primary 'nirk lH New l lt11111islliro and 
J\Jas~ad1u:-:t'lt:-<, :);>; tria11g-nlation of llu<l~on 
rit·er, Kew Yo1k, -!C.; l'atuxcut river, ~lary-



 

302 

lt<Gl: 

ltl62: 

REPORT OF THE SUPERINTENDENT OF 

land, 48; Potomac river, Maryland, 49; ii 
1: l'amplieo sound, N-0rth Carolina, f>'l i coast 

1war I..ittlt! ri\T~r. Nort11 Carolina, 56; Morgan, 
Coosu. w, aud Uea.ufort riv(1rs 1 8ou th Carolina, 
and of coast uear E•listo island, 5i-!\8; .Jekyl 
and 8t. A1ulrew's sonuds, Georgia, 58-r,g; 
air-lint> Letwe••n Fernandina :iml Cedar keys, 
Florida, HI, ()4 ; cm1't north and snath of St. 
.Augustine, FloriUa, H4-05; Iudian River inlet, 
(J;,: Bames's sound, (Florida rnef,) ();,-(;(j; 

Charlotte lmrbor, Gti-H7 : Florida coast 1Jelow 

l3uyporl, j(j j betWl'l'll o~C'illa river and St. 
l\iark'K, Florida, ii: SL Yincent's sound, }']or-
ida, 77: <lt·pendt-nciPr-< (if Pensacola bay, 78; 
Pcrdiclo bay, Florida and Alabama, 7(): Isle 
au Breton ~ound: Louisiana., 8fJ; COtc Blnncbe 
lmy, Louisiaua, BG; Corpus Christi hay, 
Texns, DJ ; Santa Barbara rhanncl and islands, 
California1 ~n; primary 'York 110nh of San 
Frauci~eo bay, California, ~1:,-HI); triangnla· 
tiou of GrnJ'H lmr!H1r, 'Yatihingtuu Te1Titory, 
UB; Gulf of Georg-ia, \Ya:-;hingtou Territory, 
JOO. General stati.-;tie~, ~:!; sun1nrnry of yt-"ar, 
lll:i-11,). 

Suummry of pr()gre."-S, ] 0; parties at work du­
ring year, 77-K:); Eastport harbor, ~Iainc.2fl; 
Nn.rrng-nagu~ huy a11d alljaceut eoa~f of J\Iaine, 
20-~7; Great Tilue Jfill bay, :\'faine, ~7; 

upp~r part uf Penobscot bay, )faiue, :.!7-2tl; 
p:+.•o<lc:t\(• ()b8(".rvatio11s at 1\louut ~Lona.Unoe, 

New llmup:;bin·, ~~; Narntgausett ba:y, 2:~) ~ 

gc1o(fotie olii-;ervationH :lt ::\lount ~Iouadnoe, 

New llarnpslJirc, 2:-<; Narn-igarnmH Lay, 2!1; 
l?''odetic obscryatious at llald hill and Box 
hill, Connr.C'tient, ~~-i-:~:}: ronrn~cticut riV('f, 

(lower p11rt,) 3ii ; coast of N<"W Jcr5ey below 
8audy }look, 3(-); Potou1ac river, near Illaki~ 
stoue itdau<l, ;:HJ; reRnmed on coast of South 
Carolina. 40; coast of Georgia completed, 
4tl-47 ; co>tRt of Fluri<la, from Cumberl11nd 
sound to St. John\; river entrance, 50; Indian 
dver, J~,loridn, PX:tcudL~tl to t1ie Nan-ows, 51 ; 
Han1t·s's ;-i0und, },loridu, rcct~ the inner keys 
and main, r)~; Charlotte harbor, Florida, 
ueai·ly cornpleted, 5i-5:l; St. JoHcplt's bay, 
(south,) and l:Jearwater harbor, Florida, f>7; 
St. ,Josepli'l'i l1uy, (no1-tb,) [,'.'.'Ii ll!uckwitter 
riYer, ( l'e11sacola b2y, Flori<la,) 59; south­
wrn;t pa.:;s of l\litSsissi1t:li commuuced, ()} ; l·oast 
of Texas, 11ortl1 and east of Galveston entrance. 
G:J; Sau ta Bar barn chaurn:l, Californi1i, con­
t in ue<l, Ht); muin triaugnlu.tiou, uorth of Sau 
Frn.1H.~iseo, t!aliforuia, (i7 ; K~oos bny, (Oregon,) 
t:Ulll j>ktml, ti!)-70. 

Of Machia,, Engli81nrnm's, and Moose-a-beck's 
I.Jays, and offo<lian river, Maine, 2:.l; of Egge­
moggin Reach, Maine, 22; of l'enobscot bay, 
~1a.iue, ~2, 2:~; prin1arytria11gulation at, ~fount 

Tom, Massad1u~etts, and 8a.nU.ford st.u.tion, 

Connecticut, 2V; tria.ng-ulation of Uonnecticut 
riYcrcontinueJ, ;m, 31: alougeitst side of Hud­
sou riHr, :IJ ; eoast of Nl'w .kr"ey, 31; Po­
tomat· rivt·r, :l:t; Stuno river, South Carolina, 
4V; l:'auta llarbara and Sau Cleweute islands, 
Califoruia, G9, 

I 
11 

I! 

Ii 
1/ 

11 

I! 

\\ 

1863: Passamaquoddy bay and aJjacentcoast of Maine, 
20, Illue Hill bay, Maine, 21; Penobscot 
rivPr, 1'.faine, ~J ; St. George's river, I\:Ia.ine, 
22; on con,st of Connecticut, 27; eust of Hud­
son river, KPw York, 29: coastofNmv.Tersey, 
29; environs of Baltimore, 3G; military de­
fences of \Vashington, ;JG-37 : between Alex­
andria, Ya., and Georgeto"'ll, D. C., :{9; Neuse 
river, North Carolina~ 41-4~ t lu Section X, 
55 ; Koos liay, Oregon, 58. 

Trinidad bay, Cal'fornia: 
1855: ltlU; light, 417-418, 
18&8: 3()8, 
1862: 340. 

Trinidad Head : 
1862: 340. 

Tripod: 
1855: And scaffold for triangulation, 361-363; Sketches 

Nos. '12 and 54. 

Trowbridge, Lieut, \V. P., U, S. A.: 
1854: Tidal and magnetic observations, westNn coast, 

12, 7tl: results, 84, 8~>; rPport, *:J7-"40; 
oelipsc, 73 i meterological obr;crvations, 84. 

1MG!): Tide an<l magnetie ohserYatinnH, we8t coast, 'I:~, 

o~-Oll; rc·pon, 22:1-227 : N uotka sound, 227-
2Z"l.i, eH.rthqnake v. aves in the l'acifie, ~142; 
on ITodeg" bay and Routh Farrallc>n, lBf>-18(), 

JS;Jfi: Tide,, Ilnd,on river, 44-4.), 04; eondnding re­
port, on western co11st, tidal observations, 2G9, 
2711; · relievBd from coast survey duty, 11, 19, 
84, :348. 

I t-1;)7: \\'ind observations, :Jf,4. 
1851"): Preparation of ret>orcls and results, ;39; experi· 

rneutal researches fo1· tlecp-~cu. soundlng-s, ~28-
~-11); revie.w ancl compa.ri~on of coast survey 
progrcsH with forcigu surveyH, 251-267; peri­
odical progress, 2711-:27:3. 

185[1: ResearclJes, lOi; ilecp-sea sounding apparatus, 
:~o. :i;;ti-:Ju,i. 

1660: Gn\f Stream examinatio11, 72, 7:i; sounding ap· 
paratus, 29, 71 ; establishment of magnetic 
station at Key \V c,<t, Florida, il-72; descrip· 
tiun of Key West station, :.3:26-:34\J. 

1.~GJ : Hydrography of Mount Hope and Bristol bays, 
Hhode Islaud, 3:l; charge of Litbogrnphic 
Division, 74, 75, 175; report on trials of sound­
ing apparatus, 13::>-13(). 

Trueheart, D. : 
lBG'l: Occupation in Tidal Division, 160. 

Truxton, Lie11t., C. S, N. : 
11"5r.: New York hydrography, 43, 

Tucker, Capt. Jam es: 
18l">9: H~. 

Tumbo island : 
186:.l: ;J'J;J. 

Tunitas: 
1855: 11::16,11'17. 

Turtle harbor : 
1 H.'>4 : fiG ; report, *23. 

Turtle island, South Carolina : 
til6iJ: r.n. 

Turtle river, Georgia: 
185&: 67. 
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J 8.56: Triangulation, 56; topography, 58; hydrogra­
phy, 5V. 

18GB: Topography, 76, 77, 
Twelve-year catalogue : 

l 85f>: 17. 27 8-286. 
Twiggs, ll. E.: 

1861: 6(i. 
Twilight, (coast 8111-V<'Y Fchooncr :) 

ltfol'l: Section VIII, JOU. 
1860: Section YIII, BG. 
1861: Section VII, no; i'kction VIII, GI, (i2: HcizcJ 

at Aransas, Texas, GC.. 
Twitchell, IT. : 

1858: HJ]. 
Tybtee entnmc<>. Georgia: 

1804: Triangulation, 57; by<lrography, GS. 
1s;,5: fi5. 

186:1: Hydrogra phy, 47. 
Tybee island, Georgia: 

J 8(i0: Shorn.line 8nrvey, 59. 
Tybee Roads, Georgia: 

186:.!: Hydrograpby, 47. 
Tyler, Daniel, Brigadier General U. S. A.: 

1861: 40. 
Type enrves, (Gulf of Mexico ti<l~s:) 

18u6: Description, 15, 260, 261 

u. 
Uhrlandt, H. E. : 

Sketch No. 38. .. 

lSlil : Titlal observations at San Francisco, Cal., 69. 
1862 : Tidal observer, Se<:tion X, 61. 
186:J : Tidal observer at San Francisco, Cal., 57. 

Ulman, Captaiu H. C. : 
ltlfi3: Defences of Philadelphia, 33. 

Umpquab river, Oregon Territory : 
1855: 179; light, 418. 
1858: 379, 380. 
18fl2: 351. 

Uncle Sam: 
1855: Rock on which it struck, 8, 98, 161-162. 

Uniontown, California; 
rnr,s: 365. 

Unit Rock, (Canal de Haro:) 
1858: 427, 437. 
18(i2: 392. 

Unkonoonuc, New Hampshire: 
lEJ(iU: Occupied in primary triangulation, 33. 

Useless bay: 
11'.!C\2: 408. 

Vacas k~ys: 
18f>7: 386. 

Vallejo, Cal.: 

v. 

1856: Topography, 81. 
Van Burf'n, Lieut. D. T., U. S. A.: 

1854: Rappahannock triangulation, 46; levels, 'Vil­
mington to Smithville, 54 ; Tybee triangula­
tion, 57. 

Vancouver island : 
1858: Charucter of shores, 423, 424. 

1862: 387. 
Vanquinna river, Oregon Territory: 

1858: 383. 

Vapor Rock, (Portland entrance, Maine:) 
mm: z;,. 

,-ariatioH: 
1~0:-,: ~lag11(•tit'~ ~~on-:i:r7. 

1,-..1fiu: Of nuLg-netie IH.--'etll~. { f.;f·t~ n1a~nr~tie observa­
tions.) 

y·arina, (t•oa~t snrYPY schoorwr:) 
]t""'.""1(i: Il:rdn1graphy. St'ctiou "YTL 71. 
1 ~:-i~: Section I, 4'3. 
]/"".fi{l: 1--'r·etlon II, 4fi: 8t·ctiou \.-, fil. 

tefil: St·ctiou V, 4fi. 
,-ashon:~ i!-d:tncl. \Ynshiugton Terriit)ry: 

]i-'~Jt': 4~~). 

1c'n:2: --11:!. 
Venable. Profr•8'or C. S.: 

Jr'litl: ()[Jqpn-atiuns in Lal>rador, z:l, 2~, 2:.:i-201. 
,-en<lovi if' land : 

Jf<fr2: 4U:l. 

Venus. (plarn't:) 
l'""till: Ckcnltations ob,;Prv<•d, 2~>. 

Verific:ttirn1: 
li3:J(i: Topography, Elk riwr, Mar~·lirnd, 4H: Rappa· 

hn.n1Hwk riYur, ,-irg-i11in, 47. 

l??G~: lla:-::P ~itt_•f. io;ell'ded~ H.t, {)~>. 

\~ ennilion 1Hl.Y: 
lt'::ic>: IC"-: entrnncP, SkPtch Xo. 40: light.. flO; discon­

tinuarn'<'. 4l:l. 
·vcmon rivPr~ Georgia: 

1~;)~: Topop:raphy, 7~'· 
I::'f)ll: Hydrograph:-. 61. 

\
7 (·rtica1 angh•8 ~ 

Jd::-l-t: For n1easnriug- hr-i~l1t:-;, Cran1, uoG-""'103. 
1861 : l\!l'nsnred, on the eoti.•t of Maine, 27 ; from 

Monnt l\!ouadnoc, Kc•w Han1psbire, 28; from 
B"kl hill, Connecticut, !l:i; at Koos bay, Ore· 
g-ou, 7l). 

Vestft, (Russian shi] 1:) 
l i3GO: Assisted, near Ossabaw entrance, Georgia, 62. 

Vicksburg, )1iss.: 
IPG:): Sen-keR, n11litary nnd nasal, !l2-f>4. 

Y"ictoria harhor, (wC'Rt coast of Uritisl.t .A.111L)tica :) 

11'~><"': 420. 
IS62: :mo. 

' Viele, E. I,., Brigadier General U.S. A.: 
1M62: 41. 

Vierbnchen, J. : 
ltl58: Charge of instrument sliop, 1G7. 
1860: 104. 
1861: 74. 
1R62: Tnstmment shop, J{)G. 

Village Point : 
lil6:t: 3!l8. 

VirwyarJ sound, MasAaclmsetts: 
18G3: Curr<mts,26. 

Virginia: 
1855: Sea-coast topography, 50; hydrogrnphy, 51-52; 

Sketch No. l l. 
J 857: Sea-coast topography, f).t. 5:l. 

Viti Rocks, (Rosario s~rait, \Va"hington Territory:) 
J &",.~: 4:;:i. 

1862 : 3~lt', 4 03. 
Vixen, (coast survPy steamer:) 

18;-m: Hydrography, Section I, 33-35. 
1858: Section VII, 96; Section IX, 109. 
I 860: Section I, 38, 39 ; Section VII, 82, 83, 84. 
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1861 : Section I. 3~; Section IT, 37; Section IV, 44. 
lt'l(i2: Sectiou Y, iiO; Sediou VI, [,:~. 

186:\: Section I, 24 ; Sectiou YI. 48--49. 

Vose,(l. n.: 
1 ~;,~ : Scrvi<'<'S in 8cetion I It D~~t 
1Rfi0: SPrviePs in Seetio11 l, .t:L 
l:Otil : 34. 

\Vml<lal1 j,,]aml: 
Mi:./: :lt<J. 

\VnceHF:a~sa bay. F101ida: 

w. 

]t';,l): Tnpol."rnpl1y of reefs, 69: plune-tnlile reconnais­
sance of :rivei\ 28!1: liydrograph:-, 71 ; Sketch 
Nu. 31. 

l~G7: Trittng-nlation, 88, 89; topography, Ul; hy<lro­
gruphy, n2, n:t 

'V uccn~asR~l r:iver, J'lorida: 
1 ~no : :~;,;>. 

\V achus1•tt l\fount, JIIassachnsetts: 
l~tiO: Guoddil· oL:-<ervation~~ 33. ~lL 

\Yacis~a rivt~r. Florida: 
ll:ot)o: HJ. 

"'admelaw: 
J::-:G7: Topnµ-ruphy, 72, 73. 

\Vadsworth, Ac;sistant A. S.: 
18iJ4: York liurL11_H\ :\IainC', tnpflg-rnphy, :{] ~ Bonufort, 

tricrng-u1atiu11 mid topoµTapliy, ;j], G2. 
1£:::-JG: New Y(irk harbor topograp11y, 45; triangulation, 

?\orth l1arolina eoast, i"')7, 
lt'f1fi: Topr1grnphy, H nchon riYcr, 4:!. 94; Staten island, 

4;! ; triu11gul11tion coast of North Carolina, 51, 
H~, mi<l topography, fl:l. 

1857: Tupogrn1ihy of Casco hay, 44; Hatteras inlet, 
(i] ; outer cow:;t, North Caro1iua, 6t; triangu· 
lation, samP, llO, 61. 

1e;;s: Topography of Portland harbor, 48; triangula­
tiou north of Capo Fear, G4, Gf>. 

1t359: Topugraphy of Casco b>Ly, Jllaine, 39; triangu­
lation across Cape Ft'al' river, 58. 

JSGO: Sedion I, 41; Sc•ction II, 47; Section IV, 52; 
servires in Cnmpnting- Division, 102. 

18til : Servir·es in Section I, :3:l; in Computing Divis­
ion, 7:l, 142; a°"igned tu duty in Section IV, 
43. 

18G2: Services in I'amplieo sound, 44, 45; obituary, 19. 

'Wainwright, Lieut. Comg-. Riehanl, U.S. N.: 
18;)4: Hydrography, Hudson river, 44; Rappahannock 

aud I'atapsco, 48; tides, 49. 
1853: Hydrography~Hudson river, 4r>-4G; Rappahan­

nock, f)l; bifrs, 1r>5 ~ St. John's, i!J. 
1856: Hyrlrography, Hndson river, 4:3-44, 94.; R11ppa­

l1annnck rivt:r. 413, 4D, 90. 
1857: Hydrogrnphy, Hnd8on river, f12; Rappahannock 

river, f)7; Sorviees and relieved, 36, 57. 

"T ain,vright, Suh-Assjr.tant 8. A.: 
IRr,4: Topogrnphy, Florida k<'ys, 65. 
J;-<r,5: Key Lar!!'o shorP-linc, Ji:l. 
1~'16: Topogmphy, Florida k<•ys, 6"1, \17, 286-287. 
J8;',7: Topography, Florida keys, di!, S!j, 383; report, 

:ie9, :mo. 
l!%S: Services in Section III, 60. 
I 1'lf>9: Services in Section III, 5~. 

1860: Triangulation of Patnx:ent an cl Potomae rivers. 
46--49; topography of ditto, 50-51. 

1~61: Shore-line survey of Potomac river, near Piney 
Poh1t, 41. 

"'"knlla river, Florida: 
11'GU: 81. 

\Valalla: 
18G'2: 33!1. 

'Yaldrnn, Captain G., U. 8. revenue nutrint~: 
11';->li: 114. 

'YaJ<lrou blan<l: 
J1'fr~: :m:i. 

°\Yalker, Prufe,sor Se<Lrs C. : 
]l'i5i3: 32. 

Vialker, (coast survey stl'amer:) 
11'15fl: Hyllrogmphy, Sediou VI, 6fi; Section VIII, 

73, 76. 
18">8: S<•ctiou VI-VIII, BB, 106. 
1 t'GU: 8ectiou YU, fll ; Sectioll VIII, 89; loss of vessel, 

44 ; estimate for replacing, 10, 16, 82. 
\Y alker, ,J, A. : 

1 ~OU: Tidal obsrrvatinuR, 72. 
l~(jl: Tidal observations at :Fernandina, }'lorida, r,;,, 

\Valker, ,J, \\',: 

1.~1;:1: Defences of Philauelphia, 33. 
\Valker, S.: 

l>l5:': 8erYic!ls in Tidal Division, 159. 
Ici(i(I: Sen-i.-es in Sec.tiou VI, 71, 3"11; in Labrador 

cxpe<lition, 2:_i1 ~4, :!HH. 
J SGJ : :Magnetic and tidal oh·.:Prvntions at Eastport, }le, 

:34; 111agnctir. ohRervatinn:-3 at Koy \Yest, 55s 

]862: Charg-P of rnag1wtic oL~c,rvatious at Eastport' 
and Key \Vest, Florida, 2i:l. 

\Valter, Elwood: 
18,)(i: :11'4 

\Yalton, L. R.: 
1863: Defences of Philttdelphia, 32. 

\Var Departmcmt: 
Ji:'G:I: Co-operation with, 1, 3-5. 

1Yare river, Virginia: 
l>OG1 I: Topography, 51. 

\Y arrinl."ton, florida: 
11'6U: t:i:l, I :31. 

Wash Flnts: 
ldi)9: Coast of Virginia, 59. 

°\Vashingtou, D. C.: 
lllf>fi: ]If ngnetic variation, 328, 334. 
185'3: Secular change of magnetism, 195, 197; tides 

observed at navy yard, 63. 
18130: Tidal ohservations, 52. 
JKG2: Survey of Defences, 36. 
ltl63: Trian!!'ulation of military defences, 36-37. 

Washington creek, Jllaryland: 
11'60: 50. 

Washington harbor, Washingto11 Territory: 
lfl55: 190. 

1858: 421. 
18G2: 3':l6. 

Washington navy yard: 
1859: Tidal observations, 57. 

Wa.shington Observatory: 
18&4: Peirce on its longitudes,' ll5. 

Washington Territory: 
1855: Alden on its coasts, harbors, and commerce, 

188-192. 
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l8f">6: Triangulation, topography, and hydrography, 
8G-87; resources, 29:~293; Iadian disturb­
ances, 18, 86, 343-345. 

Wash Woods, coast of Virginia: 
1859: f19. 

Wassaw island Gf\orgia: 
1858: Topographical features, 222. 

Wassaw sound, Georgia: 
1857: Triangulation, 71. 
1860: Topography commenced, 59; hydrography of 

creek, 61. 
1861 : Topography and hydrog-raphy suspended, 47, 48. 
1862: Buoys set on l>ar, 51. 

1863: Topography and hydrog-ra11hy, 4G, 47. 
'Vater spout: 

1860: 63. 
Watkins, Captain James: 

1850: ll9. 
Watkins, Lieut. M. C., U. S. N.: 

1855: Cape Sable base, 71. 
Watmough Head: 

1862: 395. 
Wave, (coast Rtirvey sc.hooncr :) 

1856: Topography, Section III, 47; 
1858: Section I, 46; Section Y, 80. 

Wave time: 

Section \', f)7. 

rnr.r,: Matbiot'~ experiment, 36G--3fl8. 
Waves: 

185'1: Earth11uake, 342-346. 
1860: (Ocean,) 42. 

Webber, Sub-Assistant F. P.: 
1858: Triangulation of Booth Bay harbor and Dmrnnis­

cotta river, Maine, 46; of Ossa\:iaw and St. 
Catharine's sounds, Georgia, 7 l. 

1859: Triangulation of Mnscongn;; bay, Maine, 38; 
Doboy anil Altamaha sounds, Georgia, 65. 

1860: Triangulation of Frenchman's und Muscongus 
bays, Mainf', 35, 36: .Tekyl and St. Andrew's 
sounds, Georgia, 58. 

1861 : Triangulation of Narraguagus bay ancJ neigh- ii 
boring coast of Maine, 2U-27 : Cumberland /! 
Round and main, completing 1ireliminary work ii 
on cou•t of Georgia, 4o-47; of Nassau sound 1: 

ancl approaches, completing the coast of Flor- i! 
ida bet"\\"'een Cumberland sDund and St. John1 s i! 
river entrance, 50. 

1862: Triang·ulatiou, coast of Maine, 22; Potomac 
river, :35. 

1863: TriangulationofPassamaquoddybay, Maine, 20. 
Webber's Rock: 

1855: Gloucester harbor, 40. 
Webb station, Maryland: 

1856: Probable error of azimuth, 308. 
Weber, W. E.: 

l 863: Defences of Philadelphia, 32, 33. 
Webster Rock: 

18fi6: Struck by steamer Daniel Webster, Casco bay, 
5; position, 11:1-114. 

Welles, Hon. Gideon, Secretary of the Navy: 
1861 : 265-266. 

Ii 

Ii 
II 
Ii 

Ii 
li 
if 

Ii 
lf 

\Verner, As•iRtant T. "\\'.: 
1855: 2:11J. 
1~58: Occupation in Computiug Di,·isioni l~ld, 

18()(1: Services in ditto, l ll:!. 
J t'Gl : Cumputer, 72: details of work, J .J.:>. 
18li2: Computer, G4, 1:32. 
18G3: Services in Co1nputing; 1Jivisiu12, r>H. 

'Vest, P. C. F., Assistant: 
lRt>.~: ServiceB in Sp,rtion X, 111 : in St>eti1JH XI, 1 Hi. 

117. 
1 ~:>H: St~rvices in Sectimi I, 40. 
1~6U: Services iu 8ectio11 I, :t-; Sc('tion \.,..I, nG. 
J.361 : Service:s in Section I. :n; topogn1phy iwar \Yash­

iagluu city, 41. 
16():2: Re<·onnaissanee bdwe<•n Yorktown :rnd Hich­

rnond. , ... a., :1~, :_)~I. 

1BG3: Defenc,·s of Philadelphia. :n : servi<-es in Sec­
tion III, 39: in SPctimt IV, 41 . .J.2, 210. 

\Vest Cod ledge, (approache' tu Portlarn1 linrbnr, I\Iai11e :) 
18Ga: 2ii. 

"'es tern coast : 
J,:<~1.t: 

18G5; 

IRGG: 

Nature of stUVl'Y of,~): estilnat(•, 2"-1; op0rations, 
7G-:1-G: Tn•"-briUge't'i riepvrt of thlai a11J n1ag· 
netil' oh~erYatious, ;!':J7 -·'· -10; liHt of l'UJWS. liead­
laniJ:--;, &e .. surveyeJ, &c., "-1~,.,. Ia: l.).rof. 
RaC'he on diur11al iltequality of Udes, i'l"].->2-* IC>5. 

Triangulation aud topography, \l:l-!~G: phm of, 
184-1 t-'J1 ; hythog-raphy, HI i-8£!; snrYPY'· \I ; 

Davidson's de8C'riptiou~ J(J, ~J.:t~ 171-l~iJ; Tro"'~­
bridge on its eharacteristi(~S, 2-lf.,......2:10: Blakt~ 

on phrsical gt•ograpby anU geology of Califor­
nia, 12, 37fi-398; point.'"i detennineU and sur· 
veyed. 117: Doctor Kohl, l1istory uf discov­
£.~riet3 on, 1 l-12, ~~7-t-:{7;); ro-ti<lal lines ulongi 

3:31"--:342; SketchPs K 0$. 42 to iiO. 
Localitiessurveyed,4, ]ll(;-107; Sketch No. 60; 

Indian disturbances, \Y asl1ington Territory, 
18, t'G, :143-:14;,, 

1857: Esti1uate, 1 ~l : w"ind.s. 2n, 354-3;)~; list of ca pest 
headlands. island8, a11chora.ge:S,t..'\:e., snrveyedJ 
137-13\J; Kohl on history of maritime discov­
Pry, 414-433. 

1858: Lisl of localities, 27, 1:1(}-13~. 
1862: List o( surveys made, &c., 2Gli-2G8; directory 

fur nuvigat iun, 2\l.->-4:Ju. 

\Vesteru Gulf blockading squadrou: 
1861: 62. 

Western Ridge, llfaine: 
18'19 : Occupied for triangulation, :l.J. 

West Point, \Vashington Territory: 
1862: 409. 

'Vestport, Massachusetts : 
1854: ~22ii. 

lffi7: Light· house examination, 4tl, .t:ld-43ll. 

'Vestport. island, Maine: 
1860: Topography, :JG-37. 

\Vest Qnoddy bay, Mai1w: 
l81i2: Topography, 2::. 

II 
1 'Vest Sandwich, Mass.: 

l
j 18Gl: Topography of Yiduity, :w. 

Wellfleet, Mass.: 
1860: Magnetic element;; determined, 43. 

Wells, M. L,: 
1860: Services in Engraving Division, 103. 

39 cs 
/

JI West's Iicef: 
1 t\62 : :193. 
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Wetherill, A. 111.: 
186a: Senic<'R in fScction I, 26; Section II, 30 ; in 

Section YI, 49. 
"\Ve-thlocco-chen river, Florida: 

ffG6: Reconnaissance, 69, 289 
1860: 7[1, 80, :~5. 

Whalton, M. : 
1863: 4ll. 

\Vharton, Edward : 
18:\fi: Cl1nrge of Engraving Division, 8[J, 91. 
18ii8: Services in ditto, 119, 164. 
lt<GU: Ditto, l03. 
1861 : Charg<· of Engraving Division, 73; details of 

work, 149-1:">4. 
lf'G2: Report on occupation of engravers, 65, 13fi-146. 
1863: In charge of Engraving Division, [)[J: report of 

EngraYing Division, 124-l:J5. 
Wl1ecler's bay, Maine: 

1862: Topography, 23. 
Whidbey island, Washington Territory: 

1855: 189. 
1851': 440. 
1862: 38U, 40:l. 

\Vhilapali river: 
1862: 370. 

White House Point, (Potomoc river:) 
1861: R<1cmmaissam·r., 41. 

"''bite Oak Swamp, Virginia: 
1862: :m. 

"\Vhitiug, AMMi8tant H. L.: 
1854: Topography, Newburyport, :i2; PatapRco, 47. 
J 8()5 : Topograp'hy, Sect.ion J, :l\l; Sandy 1'oint, near 

Stunington, 4G : Chesapeake, 50; verification, 
Florida key. topography, 76~77, 174. 

H!56: Topograpl1y, l\Iartha's Vineyard, 33, 92, 116-
117; Staten Island and DergPn Neck, 41-42, 
03; Elk river, Maryland, 47, 04; Rappahan­
nock river, 47. 

lR57: Provincetown resurvey, 44, 4G; report, 148-149; 
New York topography, 49, 50. 

1858: Topography, New York harbor, 5n, n6; Winyah 
lrny and Georgetown harbor, 72. 

185[!: Verification in Section I, 41 ; topography of Hud. 
son river, New York, 48. 

11''60: Topograp'hy of islands in Boston harbor and he· 
tween Sandwich and Buzzard's bay, Massa­
chusetts, 37, 38 ; rules for topographical and 
bydrogmphic reductions, 20, 21, 216-229. 

1861: Topography near Washington city, 30-41; 
charge of Drawing Division, 7:l, 75, 144. 

1862: Topography in Narraganset hay, Rhodc Island, 
2[); between Flushing and Jamaica, Long 
Island, 31 ; of Hudson river, 31, 32; of Poto­
mae river, 3!l; of !funa:;l:'ia:-s junction, 37. 

1863: Defences of Philadelphia, 31. 

Whiting, C. : 
l8i'>o'l: 54. 

Whiting, Lieut. W. D., U. Fl. N.: 
1854: Hydrographic examinntions in office, 86. 
1855: Hydrographic duties, 104. 
1856: liydrographic office details, 91 ; table of depths, 

1:33-137. 
1857: Hydrographic division, 119; harbor depths, list, 

170-184. 

Whiting's Rock, (San Pablo bay:) 
1858: 114,155. 

Whyte, Joseph: 
185il: Obituary, 42. 

'Wicomico river, Maryland : 
1858: Hydrography, 63. 

Wiessner, John: 
1858: Occupation in Computing Division, 159. 
J 860: Services in ditto, 102. 
1861 : Computer, 7:1; det'1ils of work, 143. 
1862: Computer, 64, 132. 

Wilkinson, Lieut. Comg. John, U. S. N.: 
18[)[): Hydrugraphy of approaches to Sheepscot river, 

Maine, 41; rock determined near Seguin 
island, Maine. 130; hydrography of approaches 
to Casco bay, Maine, 42; position of Hussey 
Rock in Casco bay, 130; off-shore soundings, 
44 ; rock determined in Hyannis harbor, Mass· 
achusetts, 45, mi. 

1860:: Deep-sea lines and soundings ac1·oss Jeffrey'.s 
ledge, 40 ; hydrography in Bostcrn harbor, 18, 
40; Cape Cod bay, 30; New York harbor, 47; 
Floriila reef, 70, 71; Gulf Fltream, 72; sound­
ings in the C nlf of Mexico, 84 ; special hy· 
drography of Mobile Lay, 18, 88. 

1661 : 23, 54, 84. 
Willard's Rock, (approaches to Portland harbor, Maine:) 

1863: 25. 
V\Tillenbucher, E. : 

1861: 2G, 268. 
1863: Services in Drawing Division, 59. 

Williams, faaac.: 
1857: Death of, 48. 

'Williams, L. D.: 
1858: Occupation in Drawing Divisiou, mo. 
1860 : Services in ditto, 103. 
1861 : Draughtsman, 73; details of work, 146. 
1862: Ditto,fi4, l:l3. 
1863: Services in Drawing Division, 59. 

Williams, 0.: 
1860: 102. 

Williams, Capt. J. C.: 
186~: Defences of Philadclphiti, ;~:t. 

Williamson, H. S., Lieut. U. S. A.: 
1860: !.14. 

Williamson's Rocks : 
1862: 396. 

Williamsport, Maryland: 
1862: Topography, 36. 

Wilmington, North Carolina: 
1854: Telegraphic longitude, latitude, and magnetic 

observations, 50, 51; levels to Smithville, M. 
1856: Telegraphic longitude station, 50, 164 

\Vilson, Lieut. Thomas, U. S. A. : 
1858: Triangulation in Section 1, 44; in Section Ill, 

60. 
1859: Services in Section V, 64; charge of Dntwing 

Division, JOG; report, 182-187. 
1860: Charge of Drawing Division, 103; report, 186-

193. 
1861: 21, 2'2, 84; charge of Drawing Division, 73, 144. 

Wilson, T. B.: 
1859: 35. 
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"Tilson, If. Peter : 
1861 : Tidal observations at Islo Derniere, Louisiana, 

G2. 
1863: Tidal observer at Last island, Louisiana, 54. 

"'ilson, Louis : 
18()] : Tidal observations at .Astoria, Oregon, 71. 
18fi2: Services in Section XL fi3. 
1863: Tidal observations at Astoria, 58. 

Wimble shoals : 
1854 : llydrngrnphy, 5:1. 

'Vinchester b>ty, Oregon Territory: 
1858: 3tll. 
1862: 352. 

Winds: 
1656: Effect on tides, Albemarle sounJ, 15, 271-272, 

Sketch Nt. 16; Gulf of Mexico, 15, 272-276, 
Sketch No. 37; Cat Island harbor, 15, 276-
278; Sketch No. :3'J. 

1857: Pacific coast, 29, :~r.4-3513. 
Winsor, Capt. C. T.: 

1862: 62, 63. 
Winter, James, esq.: 

1856: Transmits current messenger from Turks island, 
279. 

Winter harbor, Virginia: 
1859: Topography, fi5. 

Winter harbor, Maine: 
1863: Topography, 21-22. 

Winter Quarter shoal, :Maryland: 
1863: Hyclrographic exl1mirmtion, 40. 

Winyah bay, South Carolina: 
185G: Sketch No. HJ. 
1858: Triangulation, 70; topography, 72. 
1863: Hydrographic reconnaissance, 4:1-44. 

Wiscasset! bay, Ml1ine: 
1859: Topography, 39. 

Wiscassett, Maine : 
HloO: 3fi. 

Wisc, Assiotant G. D. : 
1s;,4: ToJlograpliy Section III, 47. 
1855: Topog1:aphy, seacoast, Virginia, 50-51 ; St. 

Andrew's, 82. 
H356: Ditto, 47, \Ki: St. Mark's river, Florida, 69,98; 

Apalaehicoll1 harbor, Florida, 70. 
1857: Topography of St. George's sound, Apalachicola, 

91, 92. 
1858: Ditto, 95. 
1859: Examination of stations on Chesapeake hay, 52 ; 

topography between St. Mark's and South· 
west capes, Florida, 84. 

1860: Topography of North and Ware rivers. Virginia, 
51 ; of shores of Apalache.e bay and Crooked 
river, Florida, 80. 

1861: 60. 
Wise, F. M.: 

1861 : Services in Section II, 35. 

Witch Rock, (approaches to Portland harbor, Maine:) 
1863: 25. 

·witzel, P. : 
1858: Occupation in Drawing Division, 161. 

Wolf, J. F.: 
1863: Defences of Philadelphia, 32. 

Wolf's Neck, Maine: 
1862: Topography, 24. 

'Voodhnll, Lieut. Comg. M.: 
1854: Ilydrni:',Taphy Section I, ~: New York, 43: 

light-house examinations Section II, 44; 
Nubulc, C. ~eudick, repnrr, "2'24: report on 
Alclen's reeflight-boutnnd fog-bell, *:HG, *217. 

1855: Cnrreuts Letween Nautucket and Cape May, 
4fi-17; Absccnm inlet bell-blloy, 412. 

Wood island light: 
1855: 411. 

"'oodmff, .J. C., :Major U. S. Engineers: 
11363: 211. 

\Vool, J. K, :Major General "C. S. A. 
1862: 40. 

Woolwich, Maine: 
1862: Topography, 24: hydrography, 2G. 

·wreck: 
18G7: New York lower bay, 151. 
1862: (Flying Dragon,) determined in position, :JU6 
18G3: 111 Sau Francisco bay, California, 84. 

\Vrecks: 
1858: Bearing of hydrographic development, 25; loss, 

267-270. 

Wright, Lieut. H. G., U. S. A.: 
18G4' Shoal in Garden Key channel, Tortugas, 17, 

6'2. •24, 

Wurdemann
1 
{-i-1u;tfn~ns: 

1854: Tic1al obsen·ations, Calcasieu, 73; Brazos arnl 
Aransas, 7Ga 

18G5: Ditto, Section V, 67. 
1856: Ditto, Hudson ri»er, 45, \14, 26f>-2G7: St. Mary's 

river, (Furt Clinch,) 6!i, 9(i; St. John's river 
Lase, :Florida, 62. 

1859: Ditt.o, in Section VI, 79, VII, R7; notice of 
death, 32. 

1860; 72. 

Wurdcmann, '\V.: 
11354: Portahle transit, probable error discusse<l, 13, 

* 1~1; base apparatus, 1 :;, ~10.t. 
1855: New zenith telescope, J ll, :iii; Dean on, 27G-278; 

portaLID transit, W. 
1856: Ten-inch theodolite, 310-311. 

Y. 

Yaquinnah river, Oregon Territory: 
1858: 382. 
1862: 353. 

Yarmouth river, Maine: 
1862: Topography, 24. 

Yeatman, A. : 
1858: Charge of cMpentry, 157. 
1860: 104. 
1861: 74. 
1862: Carpenter shop, 15G. 
1863: Carpenter, 60. 

Yeocomico river, Virginia: 
1860: 51. 

Yerba Buena island, (San Francisco bay, California:) 
1858: 3:35. 
1862: 300. 

York harbor: 
1854: Topography, 31. 
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York rh,.t~r, Virgiuia ~ 
l85fi: Trim1gnlation, 46, F\kotf'.11 No. 7. 
18fi7: Dittet, 54; topography, 56: hydrogrnphy, G7, 58. 
J858: Topography, 61. 
18!\2 : Operations in, 41 , 42. 

York SJlil: 
185:,: Shoal near, HA ; beacon for, 404. 

Yorktown, Virgiuia: 
18li2: 38. 

Young, Alfr<·d: 
18li:!: Defences of Philadelphia, :12. 

Young, J. C : 
1850: ScrviceH in Section IV, 7:l. 

Young's bay: 
l e1;2 : ::im. 

Young's island: 
Jeti2: :m;. 

Young's Point: 
1ti62: :mi;. 

Yulec, D. L.: 
ltllil: [,ti. 

z. 
Zenith tclosco11e: 

1654: Anomaly tested, [)6. 
1~;,r;, \Vurdemann's new, 19, :IG, 276-278. 
J,~513: Latitude obserwctions,Mount Desert, Maine, 29. 
ll'lr>7: Latitude method, 2G, 324-3:l4; micrometer 

value, 324-:l27, 331-332; value of level, 327, 
328; correction for refraction, 328-329; re 
duction to meridian, 32£l-33D; selection of 
stars, ::!30-331 ; discnssion, 332-334. 

18.'\f': Remarks on suppo~ed 1iersonal equation, 184-
1B6. 

Zero l{ock, (Canal de Haro, ·washington Territory:) 
JS5t': 427. . 
1BG2: 392. 

Zurnbrock, A. : 
lt'63: Services in Photographic and Electrotyping 

Divi,ion, GO. 
Zunega shoal, (San Diego, California:) 

1858: 300. 



 

CONSOLIDATED INDEX 
OF 

SKETCHES EMBRACED IN THE A~NU AL COAST SIHYEY ltEPORTS 

FIWl.\I li<G4 TO 1SG3, INCLrSIYE. 

SECTION I. 

Sketch of progress in SPclion, outlines, triaug-nlatiou, '"\:c. : 
18G4: rrimary tri1mg11lation, embraces RaggeJ l.\foun!, 

(A.) 
l Bf>5: Ditto, embraces Mount Harris, (A.) 
185(): Ditto, cmbnice>s l\Iount Desert and Saunders's 

Mount, (A.) 
l 8;J7: Ditto, ombmees east base, n, Wl'St base, A, and 

lines of off-shore soundings. (,\.) 
1858: Ditto, embraces Humpback l.\Iount, and lines of 

off-shore soundings, (A.) 
18i">9: Ditto, embraces Howard and Cooper, (A.) 
18()0: Ditto, embraces Gunstock and Wachusett 

Mounts, (A.) 
1861: Ditto, embrae.es Gunstock and Wachusctt 

Monnts, (A.) 
1862: Ditto, new plate, Hoh00 , embraces Mounts 

Tom and Sandford, (A.) 
1863: Ditto, (A.) 
1854: Secondary triangulation, topography, and hydro-

drography, (A bis.) 
1855: Ditto, (A bis.) 
1856: Ditto, extended in Sub-Sketch, (A bis.) 
1857: Ditto, (A bis.) 
1858: Ditto, (A l•is.) 
1859: Ditto, (A bis.) 
1860: Ditto, (A bis.) 
1861: New plate, •nrdnuu• uorthern part, secoudary 

triangulation, topography, &c., (A his.) 
1861 : Ditto, southern part, secondary triangulation, 

topography and hydrogrnphy, (A bis.) 
1862: Ditto, northern part, secondary triangulation, 

topography and hydrography, (A bis.) 
1862: Ditto, southern part, secondary triangulation, 

topography and hydrography, (A bis.) 
1863: Upper sheet, coast of Maine, (A bis.) 

Reconnaissauce of Eggemoggin Reach, imd Sub-Sketch, 
18&4, (A, No. 2.) 

Portland harbor, Maine: 
1854 : Preliminary chart, (A, No. 3. ) 
1855: Chart showing city wharf line, (A, No. 2.) 
1859: Preliminary chart, and sketch of approaches to. 
] 862: Chart of, views, and 8ketch of approaches. 

York river and Cape Neddick harbors, 1854, (A, No. 4.) 
Portsmouth harbor: Preliminary chart, 1854, (A, No. 5.) 
Gloucester harbor: Preliminary chart, 1854, (A, No. 6.) 
Stellwagen's Bank : 

1854: Entrance to Massachusetts bay, (A, No. 7.) 
1855: Entrance to Massachusetts bay, (A, No. 4.) 

Plymouth harlJl)r: Preilmiuar~· «hart, 1.-:.·,4, (A. Ko.,-;,) 
~1onon1oy liarbor: Prelimin<try dtart. ] ~;-,.1~ (~\_, ~·u. H.) 
l\Iunomoy Larl>or und shoals, ud<l~tio1i-.;, ]/:";-ili. 

lla8' river harbor: Prelimiuary chart, Jt;r,4, (A, No. HJ.) 
Nantucket Rhoals: 

lciC>4: l'relimiuary drnrt, (A. Xo. 11.) 
bi'i4: Tit!al curreuts, (A, Kc» l~.) 
ll"itl:\: J'\pw edition. 

Muskcgct clrnnud: 
lt3i>I: l'rnliminary chart. (A. J'\o. J:l.) 
1'355: Preliminary l'hart, (A, l\o. ii.) 
1859: New edition. 

NanturkPt shoals and sound: Prelin1i11ar;r coast chart, No. 
rn, 18GU. 

Martha's Yineyard sound: Preliminary coast chart No. l:i, 
1860. 

Entrances to Iluzzarcl's hay and Narragansett. hay: Prelimi· 
nary coast churt, No. 14, J 8Gtl. · 

Ipswich and Aunbquam hurl.Jurs: 
185ii: Prelimiuary chart, (A, No. :J.) 
}t3f,i : New edition. 

Sea-coast of 1\Iassachusetrs: 
185G: Preliminary chart, No. l. 

Sea-coast of 1":1ainc. New Hampshiw, and l\fassadmsetts: 
1857: Preliminary chart, Ko. :l, frow Portlau<l, l\lc., to 

Race Poiut, il-Iassaeliusctts : 
1858: Preliminary chart, Ko.~, from Bald Head, Maiue, 

to Cape Cod. 
Sea-coast of Maine: 

185\J: Frnm Kennebec entrance to Portland: Prelimi· 
nary chart, No. 8. 

Epping base : 
1857 : Profiles and cross sections. 

Kennebec river, Mnine : 
1857: Eutrance: Preliminary e.hrtrt. 

· 1858: From the entranc.e to Bath, Maine: Prelimiuary 
chart. 

18Gl : From the entrance to Woolwich: Prelimiuury 
chart. 

Kennebec and Sbeepscot rivers, Maine, 1862. 
Rockland harbor, Maine, 186:J, 
Casco bay, Maine, 1863. 
Phelps's ledge and Great Easiern rnck, oif l\Iontauk Point, 

1863. 
Boston harbor : 

1857: Finish0d c!iart. 
1863 : Resurvey of ! 8G2. 

Sea-coast of southern part of Massachusetts : 
1857: l>rom Plymouth to Saughkonnet river, Rhode 

Island: PreHminary chart, No. 4. 
Provincetown harbor, Massachusett.s, 1857. 
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Harbor of Wood's Hole, l\fassae.husct.ts, 1857. 
General coast chart, No. II, 18:>8, from Cape Ann and Jdl'ries's 

Bank to Gay Head arnl Davis's Bank. 
Rockport harbor, ]fossachusctts, l i"i:JS. 
Lynn harbor, :Massachusetts. l 85!J. 
Barnstable harbor, l\fossachusctts, 11'1il. 

Barnstable harbor, Massachmt·tts, ld62. 
Mount Hope bay, HhuJc Island, !Slil : Preliminary chart. 
Bristol harbor, N urrngar1sctt hay, l'horle Island, l ~G2. 
Ntwport and Coa.ster's harbor, :KanagansNt bay, I~ho<le Island, 

18G2. 
Dutch Island harlior, Narragansett bay, Rhode Islam!, 1862. 
Connecticut river arnl Nt>w Jerncy coast triaugnltttion, BG2, 

(D, No. 3, and B, Ko. 4.) 

SECTION II. 

Sketch of progress in section, outlines, triangulation, and sheet 
limits: 

1854: Triangulation, Delaware bay, (ll,) and Sub­
Sketch of Hudson river. 

185f>: Triangulation, Delaware hay aml river, Sandy 
Hook to 13ergen, and Suh-Sketch of Hudson 
river, E~mbraciug ~rount Prn;.;pect and 'Yoolle.y' 
(B.) 

185(): Triangulation, New York Lay and Hudson river, 
(B, No. 2,) arnl Suli-Sketd1 of Hudson river, 
from Albany to Ne"· lfaltimore. 

18f)7: Ditto, (B, No. 2.) 
185t3: Ditto, (B, No. 2,) extended in Snh-Sketch, Hud­

son rivcr1 from Traver Point to 'ran Hoolcn 
Point. 

li-lf>!J: Ditto, (B,No.2.) 
18li0: Triangulation, Hudson riner, from Sandy Hook 

to Kingston, an<l from King·ston to Lausing­
burgh, new plate, (B,No. 2.) 

1861: Ditto, (B, No. 2.) 
lt362: Ditto,(B,No.2.) 

Tidal currents of Long hi and sound, l 8ii4, ( D, No. 2.) 

Hudson river: 
18ii5: Lower sheet: Preliminary chart, (B, No. 2.) 
1856: From Albany tu New Baltimore, comparative 

chart. 
1861 : From Haverstraw to Poughkeepsif,. 
1862: From Poughkeepsie to Glasco, No. :3. 
1863: New York to Haverstraw. 
1863: From Poughkeepsie to Troy. 

Sandy Hook changes, 1855, (B, No. 3.) 
Long Island: 

1857 : South side, (middle sheet.) 
lt357: South side. (eastern sheet.) 

New York bay and harbor: 
1857 : Preliminary chart. 
1K>7: *Comparntive chart. (*Omitted.) 
1861: New edition. 

Hempstead harbor, Long Islaud sound, 1B59. 
DiEigrams iilustmting laws in the annnal anJ diurnal inequal­

ity of the magnetic declination at Philadelphia, 1860. 

SECTION III. 

Sketch of progress in section, outlines, triangula.tion, and sheet 
limit•: 

1854: Includes entire section, :vru'uou, (C.) 
185i:J: Ditt<.>, (C.) 
185(): Ditto, (C.) 
1857: Ditto, (C.) 
185E': Ditto,(C.) 
1859: Ditto, ( C.) 
] 860: Ditto, ( C.) 
1861: Ditto, (C.) 
181>2: Ditto, ( C.) 
1863: Chesapeake bay and estuaries. 

Ship Shoal and Sand Shoal inlets, 1854, (C, No. 2.) 

Seaco>tst charts : 
1854: Vir~1nia, from Great Machipingo inlet to Cape 

Henry, (lower sheet:) Preliminary chart, ( C, 
No. :J.) 

1855: Virginia and entrances to Chesapeake bay, (C, 
No. 2.) 

ltlG2: Cape May to Currituck, No. IV. 

Delaware and Chesapeake bays: Preliminary chart, 1855, 
(C,No. 3.) 

James river, (upper sheet:) Preliminary chart, 1855, (C, No. 
4.) 

Patapsco river and the approaches, Je5(). 

Rappahanno"k riYer: 
1856: Fredericksburg to Moss Neck, No. 1. 
11356: i\Ioss Keck to Port Ifoyal, Virginia, No. 2. 
1856: Preliminary chart, Pon Royal to Saunders's 

Wharf, No. 3. 
1856: Preliminary chart, Saunders's Wharf to Occupa­

ci& creek, No. 4. 
1857: From entrance, to Deep creek: Preliminarychart. 
1857: From Deep creek to Occupacia crnek: Prelimi­

na.ry chart. 

Chesapeake bay : 

11
,l

i 1857: l: pper part to mouth of Magothy river, sheet 
No. I. 

1857: Between Magothy and Hudson rivers, sheet No. 
2. 

1

11

1 1857: Bet\\"een the Hudson and Potomac rivers, sheet 
No.3. 

'/' 1859: From Potomac river to Pocomoke sound: Pre· 

.

I 
liminary chart, No, 4. 

Ii 1859: F1;:l~i:::;~~:~~u;0105:ork river entrance: 

] 1859: From York river entrance, to Cape Remy: Pre-

1862: 
liminary cha.rt, No. 6. 

From mouth of York river to entrance of bay, 
sheet No. 6. (Coast chart, No. 36.) 

York river, Virginia: 
1857 : From entrance, to King's creek: Preliminary 

chart. 
1858: From King's creek to West Point: Preliminary 

chart. 
Hampton Roads and Elizabeth river: Preliminary chart, 1857. 

Norfolk harbor, 1857. 

Patuxent river, Mary land : 
Ul59 : Preliminary chart, (lower part.) 
1860: Upper sheet, (omitted.) 

St. Mary's river, Cornfield harbor and Point Lookout, Mary· 
laud, 1859. 

Metomkin inlet, Virginia., 1862. 

Potomac river: 
1862 : No. 1. Entrance, to Piney Point. 
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1862: No. 2. Piney Point to Lower Cedar Point. 
1862: No. 3. Lowor Cedar Point to Indian Hea.d. 
kl62: No. 4. Indian Head to Georgetown. 

SECTION IV. 

Sketch of progress in section; outlirnls, triangulation, and 
sheet limits : 

1854: Trlangtllation, Albemarle, Cove, and Bogue 
sounds, and outer coao;t to Bogue inlet, (IJ.) 

1855: Includes whole section, :rr.JuDU• (D.) 
1856: Ditto, (D.) 
1857: Ditto, (D.) 
lbf>B: Ditt.o, (D.) 
113.'>9: Ditto, (D.) 
Jl-$60: Ditto,(D.) 
1861: Ditto, (D.) 
1862: Ditto, (D.) 
1854: Progr<'ss of survey of Capp Fear river arnl vi­

ciuity, (D, No. 2.) 
Reconnaissance of 'Wimble shoals, (D, No. 3,) 1834. 
Beaufort l1a.rhor, North Carolina: 

1854: Preliminary chart, (D, Nu. 'l.) 
1857: Fiuislied chart. 
1857: Comparative chart. 
1863: Rcsurv<>y. 

Gulf Stream expluration': 
1854: Showing position and comparison of ubsentL­

tions of ternpcmture, (No. I.) 
18:>4: Di11grams showing remits uf. 
lo55: Showing axis, limits, &c., (D, No. 4.) 

Co-tidal lines of the Atlantic coast, 1854. 
Albemarle sound, North Carolina: 

1855: Preliminary ch:trt, (D, Ko. 2.) 
1856; Diagrams showing cftcct of wind upon high and 

low water in. 
1860: Eastern part, ( omitte<l.) 
1860: \Yes tern part, (omitted.) 

Cape }'ear river : 
18S5: Lower shee,t: Preliminary chart, (D, No. 3.) 
1856: Federal l'oint to \Vilmington, K. C. 
1858: Entrance 11nd bars, compttratinl map. 

New Inlet, North Carolina, (entrance to Cape .Fear river,) com­
parative map, lt\58. 

Sea-coast charts, North Carolina: 
lffiO: From Cape Hatteras to Ocracoke inlet: Prelim­

inary chart. 
J 857 : From Cape Hatteras to Ocracoke inlet: Prclim­

jnary chart, No. J 1. 
1857 : From Cape Lookout t.o Bogne inlet. 
1858: Fmm Cape Hatteras to Cape Lookout: Prelim­

inary chart, (Nu. 10.) 
Hatteras and Ocracoke inlets, North Carolina: Preliminary 

chart, 1857. 
North Landing river, (hctLd of Currituck sound, Virginia:) 

Preliminary chart, 1861. 
Oregon inlet, North Carolina, 1862, survey of 1802. 
Hatteras inlet, North Carolina: Preliminary ..,hart, 1802, 

survey of 1801. 
Atlo.ntic coast from Nantucket to Capo Hatteras, 1862. 

SECT!'t>N V. 
.... 

Sketch of progress in Section; outlines, triangulation, and 
sheet limits : 

18"4: Triani:;ulation, Winyah ha~- and Yicinity, and 
Capern inlet lo fit. Il..Juua sound, ( E.) 

18;);): Loup; i:-;huul tn Banting island5 aucl Savannah, 
(E.) 

1856: lndude" entin· Section, ''""'''""' (E.) 
18f>7: Ditto. am1 SulJ-Skct~heo, (E.) 
18:;,,: Ditto, (E.) 
185~l: Ditto. (E.) 
ltlGO: Dittt>. (E.) 
11'61: Ditto, (E.) 
18132: }'rum Wiuynl1 l•a)- tu kt. ~Jary'' rin·1·. (E,] 1Lrnl 

coa-st of Routh Caroliua frorn Uharlestou to 
Hilton He[Ld, with vil'ws t>f fortifications, &c 

Su,vannnh Tivc>r, Georg-ia..: 
lt:G4: Progre:-5~ nf survey of Savannah river an<l ap­

proaelws, (E, Xu. 2.) 
].S::J:--): I>re1inrinary ehart, (1:. l\o. fi.) 

''"'inyal1 liay a1al CttJ>C Ho1nau sl1oals: Prc~li1ni11ary chart, 
(E, Ko. :l,) tr'.-,-1. 

\Yinyah lmy and Georgetown harhor~ Preliminary cha.rt, 
Bf>f>, (E, No. 2.) 

Maffitt's ehannP,l, Charleston haThor: 
lM~>-1: Comparative map, \E, No. 4.) 
Jt';J~,: Cumparntivf' chart, (Jc, No. :J.) 
183(): Co1nparatiYe ehart. 

Char1eston bar, South Carolina: 
]t';)f,: Cornparativ~ chart, (E, No. 4 ) 

Port Royal entrauee, South Cu1ulhm: 
lt'fi:): RPcon11aissa11r•· flt', nuJ l:h-:rnfort hitrhor, South 

Carulirni, (E, No. :-.. ) 
]/35H: Au<l upproac11l:'s, 13('.aufort, Chf"'chc:"'~ef', aud Col­

leton rivers, Sonth Can1lina: Prelituinary 
chart. 

J8G2: \\~itl, Beaufort. Broa<l. and Cheche8SCc rivern, 
~onth Carulj11a: l)n•lirni.naTy chart. 

]8(J:J: Resurve}· of 1,;G:l. 
R.econnah;sance of Ro1ner1y iuarshr·~, Georgia, 185~\(E, No. 7.) 
Reconnaissance of Doboy bar and i11let, Gc>orgia, (E, No. t',) 

Jafifi. 
ClrnrlrRton harbor, Sont11 Carolina: 

J::'f,(j: A"J its approaches. (tLdtlitions :) Preliminary 
chart. 

] 85(-,: AwJ it.-; ll)lproachcs, ne"· edition: Prelin1i11ary 

eh art. 
North Ellisto river eutrnuce: Prnliminary chart, 1856. 
Sea~coast of Son th Carolina: 

1~56: J'ro1n Charleston, South Carolina, to Tybee, 
Georgia: l'relimirntry <'lrnrt. 

18;)7: JT1ro1n CapP U.on11u1i South Carolina., to Tybee 
island, Georgia, (.:\'o. 14.) 

St. Sin1(ln's sound and Brunswick harbor, G~orgia: 
l 8f>li: l'reliminary chart. 
1857: I)reliu1inury chart. 
ltl02: Omitted. 

St. Mary',; bar arnl l<'~rnandimi harbor, Florida: 
1850 : Preliminary clrnrt. 

1856: Comparative chart. 
St. 1'1ary's riv(•r and FC1nwnclina harl1ur. FlorillrL 

1857: l'ruliminnry chart. 
J tlG2 : Finished chart. 

Prying Pan shoals tLnd entrau"f'S to Capr· Fear river: Prelim-
inary chart, 1857. 

Cape Fear entrances, Comparntin· chart, li'\57 . 
Bull's bay 1>nd Roman inl<•t, (lmrhor of refuge,) 18~1i. 
St. Hele~a sound, South C11rolina, lbi'>7. 
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Bull's bay, South Carolina: Prt>liminary chart, 1859, new 
edition. 

Sapelu sutmtl, Georgia: 
18;,(): And approaches: Preliminary chart. 
1862: Omitt1'd. 

Ossabaw sound, Georgia: 
1860: Omitteil. 
11-iu2: Omitted. 

'Calibogue sound arnl Skull creek, South Carolina, forming 
inRide pa~sage front Tybee road~ tu Port, Hoyal sound, 
8ontb Carolina.: Prdimiuary chart, J bO~. 

SECTIOl\ VT. 

Skek1t of progress iu Sec..:tiou; uutliw·~, triangulation, anU 
shed limits : 

Jt3;,4: Flurilla reef, Cape l''lorilfa tu Key \Vost, (F,) 
and Sketch of Tortugas island. 

18;;4: fl,_.ricla rel'!~ (F, Ko. 2,) and Sub-Sketches. 
Js;,r,, Ditto, (F.) 
J~;,s: l'lorida reefa, (F, Nu.2.) 
ld5(): G-cueral ret·ouuai~.·ll_lllee of tlie t•oa~t uf F'loriJa, 

(F,) with i:ltth·Skctch of St. John's river. 
leGfi: Florida.kt•ys, (l•' bis.) 
ll'lii7: Progress Sketch of the upper pmt, anil general 

\"P.('Onnait;sanct~ uf the coast ul' Flori<la, (l'.) 
lt':l7: FluriLla keys, (P bis.) 

1:-::0~: J>rogrc:-;n Sketch, Florida peninsula, ( 1'\ ~o~ 1,) 
with Sub-Sketcl1 of P.t. ~Johu's river, &c. 

11:158: Florida red' ant1 kP;i-.<. from C "-l'c Florida to 
Tortuga~ iiiland, (F. Ko.~.) 

lb.)Q: Sub-Sketches, St. ,J uhu\, river and vicinity, 
Charlottf1 harbor antl vicinity, an<l general re­
co11naissai1C'f' of the coR.-i;;t. uf Florida. 

Ji'59: I•'loricla rePfand keys, (F bis.) 
1.~nu: }'luriclu peniu,ula, (F.) 
18GO: Floriclu nw1:, and keys. (F,) lower sheet. 
1861 : Florida peninsula, ( F,) and Suh-Sketch oflndian 

riv-m·. 
1861 : Floridt1 n·llfs and keys, (}' bis,) 
lt'u;.!: Flmida recfa and keys, (F bis.) 
186:!: l'rogrnss Skcteh, }'loridu keys, ( F.) 

Turtle harbor, I•'lurilla reefs: Prelimin>wy survey, J 8i'>4, ( F, 
No. 3.) 

Reconmli~rnnce of Coffin's l'atches, Florida reefs, 1854, (l', 
No. 4.)• 

Legare anchomgc : 
1855: Prelimiuary chart, (F, ~o. :l.) 
1857: Additirms au<l chauges. 

St. John's 1iver: 
lilf>6: From entrance to Brnwn's creek, (No. l.) 
185(): From Brown's creek to ,Juclrnonvi!le, (No. 2.) 
1857: Entrance, comparative chart. 

Florida reefs: 
.1t!5:i: llUito<ro· Preliminary ch>trt, from Key Biscayne 

to Carrysfort reef, (F, No. 4.) 
1855: Beacons on, ( J<', No. f,.) 
Hi5(i: Preliminary chart. 
J8Ci7: Preliminary d>r1rt.. 
l<"lll:l: From Long key to NuwfunL<l Harbor key, coast 

chart No. 70. 
Florida '""fa and keys: 

l tlf>t': :From Virginia key to Carrysfort reef, coast cha.rt 
No. tio!. 

1859: From Newfound Harbor key to Boca Grande 
key: l'reliminary clrnrt l'i o. 71. 

1860: Omitted. 

1802: From Newfound httrhor to Boca Grande key : 
Preliminary coast dw.rt Ko. 71. 

1863: From the Elbow to the Lower )fatecurnbe key, 
l'oast chart No. 6!J. 

St. Augustine lmrbor, l<'lori<la: 
181)0: Omitted. 
1862: Preliminary chart. 

StraitH of }-,lorilla, genPra.l coast churl Nu. X, l~G3. 
\Vestern end of Florida reefo, including Toxtugas keys, 1863. 
Tampa hay, rcconnllisstincc, lt:>r>::i, (F. No. 6.) 
Gulf Stream: 

li:l6U: Diagrnms showing results of ex1ilorntions, from 
Sttucly Hook tu Charleston. 

18GO: DiagTams showing re~ultt; of explor11tions1 lnor­
iJa and Tortuga.s. 

JSlin: Chart. 
] OfiO: Diagram~ of re('e.11t expluratiou~. 

Plun of magnetic ol!servatory at Kc·y \Vest., Florida, 1860. 
Diagrams ~ho·wing reRu1ts of 111agnctic oLscrvntions at Key 

\Vest, Florida, J i:IGiJ. 
Atlantic coast, Xo. I, Cap" Sable to Sandy Hook, l8fi3. 
Atlantic: coitsl, No. II, Nantucke> lD Cape Hatteras, 186:~. 

Atlantic coast, No. III, Cape Hatteras to :illosquito inlet, 186'.l. 
Atlantic co>ist, No. IY. Mosquito inlet to Key \Vest, 186:1, 
Gulf coast, ell.stern pnrt, Kt>y \Ve.,\ to Mi.<.,issippi river, 1863. 
Gulf coast, western part, Mississippi river t0 Rio Grande, 18ll:I. 

SECTION VII. 

Sketch of progress in section, outlines, triangnlatiou and sheet 
limits: 

ls::i4: Reconnaissance from Appalachce hay to St. 
Andrew's bay, (Sketch G.) 

1855: St. Ant1row's t1nd vicinity, (G.) 
lt:\56: Pensacola, St. Andrew's and Appalachee bays, 

St. Gi;orgi;'s sound, St. Mark's river, and 
Ce<lar kt,ys, (G.) 

18G7: St. Oeorge'H sou111l, (G,) and Sub-Sketch of 
Cedar keys. 

1858: Pensacola bay, St. George's sound and Cedar 
keys, (G.) 

1859: Ditto, (G,) and Suh-Sketch of Cedar keys. 
1860: Ditto, (G,) and Sub-Sketch of Cedar keys. 
1861: Pensacola and EsctLmhia bays, (G,) and Snh-

Sketch. 
Cedar keys: 

1854: Preliininary chart, (G, No. 2.) 
11%5: And approaches, (G, No. 2.) 
1859: New edition (omltteu.) 
18fil : New edition. 

Ocilla river: Preliminary chart, 1855, (G, No. 3.) 
St. Andrew's bay: Preliminary chart, 1855, (G, No. 4.) 
Waccasassa bay, Florida, 1856: Pruliminary chart. 
St. Mark's river: Preliminary chart, 1856. 
Apalachicola river ent.rancu, 18G7. 
Pensacola harbor entrance and approaches: Preliminary chart 

1&'17. 

St. George's sound, Florida: 
1858: East Pass. 
1859: Eastern part. 
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Apalachicola bay, Florida: Preliminary chart, 1858. 
Santa Maria de Galvaez, and Escambia bays, Florida, 18GO, 

(omitted.) 
Gnlf of Mexico, deep-sea soundings, 18GO, (omitted.) 

SECTIO:N VIII. 

Sketc.h of progress in section, outlines, triangulation, and 
sheet limits: 

18'>4: Progress sketch, includeR whole section, (H,) 
with Sub-Sketch showing the positions of 
temperature observ>itions. 

18:>5: Embraces Mississippi and Chandclcur sounds, 
and Atchafalay& bay, (H.) 

18:>6: Embraces Lake Borgnc, (II.) 
1857: Embraces Mississippi sound, and Lake Borgne, 

(H.) 
18:'>8: Atchafalaya bay, (IL) 
18f,9: Ditto, and vicinit.y of Lake Borgne, (H.) 
HIGO: Mississippi delta, Ci\te Blanche bay, and Lake 

Pontchartrain, (II.) 
18GI: Progress sketch, ( H.) 
1862: Progress sketch with plan of Furi Jackson, and 

reconnn.issance of l\lississippi river Uelo'v .Ports 
Jackson and St. Philip, (H.) 

Reconnaissance of P>iss Fourchon, Louisianrt, (H, Ko. 2,) 18;;4, 
Biloxi hay: Preliminary chart, (II, No. 2,) 1855. 
Gn1f of Mexico: 

1855: Sketch, showing- lines of deep-sea soundings and 
profiles of bottom, (H, No. 3.) 

1S5G: Ditto. 
18f>6: Diagrnms of heights and 111niti<fal inte.rvals of 

diurnal and semi-diurnal tides. 
1856: Approximate co-t.i<fal lines, diagram YL 
1856: Wind curves of, (diagrams.) 
1856: Type curves of tides in, (diagram.) 

Sea-coast of the United States: 
1856: Part of Alabama and Mississipbi: Preliminary 

chart. 
18:>7: From Mobile, Ala., to Lake Borgne, Louisiana: 

Preliminary chart, No. 26. 
Wind curves, Cat island, Mississippi sound, 1856, (diagram.) 
Mobile hay, 11'oiimr, 18:>7. 
Mississippi city harbor, 1857. 
St. Louis bay and Shieldsboro' harbor, 1857. 
Grand isl11.nd p11.ss, 1857. 
Atch><falaya bay, Louisiana: Preliminary chart, 1858. 
The Higolets, Louisiana: Preliminary chart, l8i>9. 
Eastern part of Mississppi sound, from Bon Seconrs bay to 

Round island: Preliminary coast map, No. 91, 18GO. 

Mississippi sound, 1860, (omitted.) 
Pa'!sea Lontre, (Mississippi delta,) 18GO, (omitted.) 
Southwest Pass, Mississippi l'iver, reconnaissance, 1862. 

SECTION IX. 

Sketchofprogress in section, outlines, triangulation, and sheet 
limits: 

1854: Embraces Galveston bay, (I,) with Sub-Sketch 
of Rio Grande and vicinity. 

1855: Embraces Matagorda bay, (I,) with Snb-
Sketchcs of Rio Grande and vicinity. 

1856: Vicinity of Matagonla bay, (I.) 
1857 : Coe.st of Texas, (I.) 
1858: Coast of Texas, (I.) 

40 c s 

1859: From Matagordtt bay to San Antonio bay, (I.) 
1860: From Espiritu Santo to Aransas bay, (I.) 
1861: To CorpuR Christi bay, (I.) 

Entranc.e to Rio Grnnde, Texas: Preliminary survey, (I, No 
' 2,) 18:>4. 

\' Entrances to -vermilion bay and Cascasieu river, l·econuais 

sanee. (I, Nu. 2,) 1855. 
Galveston bay, Toxt1s: 

113;,5: Prdiminllry "hart,:cr, No. ii.) 
l>l5G: Entrn.uce tu. 

Sea-coast of Texas : 
1/'lZ.13: From Galveston, south: Preliminary chart. 
lti:J7: From G<t!vcston to )<1atagorda: Prdiminary 

coast chart, No. 31. 
ll'l:JS: From Gttlvestou tu Sau Louis Pass: Preliminary 

coast chart, Nn. 106. 
18:>8: From San Ll)uis Pass to the head of Matagorda 

b<ty ; Preliminary coast chart, No. l 07. 
Brazos river entmnce and channel to Vel,.sco, Texas, (recon· 

naissance,) 18;)8. 

Espiritu 8anto, 8an Antonio, and Aransas bays, and adjar'.ent 
coast of Tl~xa.s, (general rr>r,nnnais~ance,) 1e::..:3. 

EntrancP to )fatag'orda bay, Texas: 
18;)7: \Vith Suh-Sketche-. of part of L:wacc.a and Mat­

airorda bays: Preliminary chart. 
18.')fl: Preliminary "h"rt. 

Gulf coast, western part, Mis,;i<Sippi riv•'r to Rio Grnndc, 1863. 
Gulf coast, eastern part, E:ey 'Yest to )!ississippi river, lt3G3. 

SECTION X. 

Sketch of progress in section, outlines, sheet limits, cmd tri­
angulation : 

1854: Progress sketch, Sections X and XI, from So­
noma mount to Salinas mount, (J,) with 
sk<'tches of Columbia rin~r, San Diego bay, 
Strait of Rosaria, San Pedro, &c. 

1855: Progress sketch, western co>ist, from Strait of 
Juan ae Fuca, "';(f;J,\\TOiJ• 

1855; Progress sketch, Sections X and XI, from Sono­
ma mount to Sitlinas mount, (J, No. 2,) with 
sketelu" of Sau Pedro and vicinity, Bay of 
San Diego 1\nd Cnlnmbia rh·er. 

18:JG' Primary trim1gnlation, lower sheet, from San 
Diego to Point 8111, (J.) 

185G: Secondary triangulation, (J bis,) from Point Sal 
to Tumales lmJ'· 

1857: From 8an Diego to San Louis Obispo, (J,) lower 
sheet. 

1857: From Point Sal to Tumales bay, (J bi'1,) upper 
sheet. 

1858: From San Diego bay to San Louis Obispo, (J, 
No. 1.) 

1858: From San Louis Obispo northward to Bodega. 
bay, (J, No. 2.) 

18.'>9: From Los Ilolsos to San Miguel, (J, )lower sheet. 
1859: From Point Sa.I to Tomahis bay, (J bis,) middle 

sh<,>et. 
1860: Frnm San Di<'go to Point Sal, (J,) lower sheet. 
18GO: From Point Sal to Tumales bay, (J,) middle 

sheet. 
1861: From San Diego to San Louis Ohi•po, (J,) lower 

sheet. 
1861 : From San Louis Obispo to Bodega II;eail, ( J bis,) 

middle sheet. 
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1862 : Ditto, (.T.) 
1862: Ditto, (J his.) 
1863: Progress skekh, coast of California, (J.) 

Aide.n's reconnaissance of western coast, from San :Francisco 
toUmpquahriver, 1854, (J,No.2.) 

Anacapa and Smith's island, (.J, No. 3,) reconnaissances, 18;)4. 
Anacapa and part of Santa Cruz island, 1856. 
Sauta Cruz autl Point Ai'lo Nuevo harbors: Preliminary sur­

veys, (J, No. 4,) 1854. 
PulgaH base, 1854, (J, No. 5.) 
Shl'!ter Cove. :llendocino City, Crescent City lrnrbors, and 

Port Oxford : Preliminary survPys, ( ,J, No. II,) t3:J4. 
Entrance to l'.mpquah river: Preliminary survey, (J,No.7,) 

1854. 
Cortez Bank, 1856. 

Han .Francisco bay, Ualifornia: 
l 856: Entrance to: Preliminary chart. 
11"62: Upper bay. 

Sau Pedro anchorage and vicinity of Santa Barbara, (J, No. 
4,) 1655. 

Sau Pedro harbor, California: Preliminary chart, 181\9. 
South Farnllou islanil, 1855. (.T, No. 5.) 
Point Reyes and Drake's bay, California, 1855: rr .. !iminary 

chart, (,J, No. C.) 
Dmke's bay and approaches, California, 1860: Preliminary 

chart. 
Alden's reconnaissance of western coast, from Umpquah river 

to nmthern bout1d11ry, (.T, No. 7,) 18f>5. 
Approximate co-tidal line, Pf\eific coast, (.T, No. 8,) 1855. 
Earthquake waves at, San DiPgo, Sau Prancisco, and Astoria, 

Cal., 1855, (.T, Ko. 9,) diagrams. 
San Clemente island, harbor of refuge at southeast cnu, 1856, 

reconnaissance. 

San Pnblo hay, California: 
12fi(i: Preliminary chart. 
1263: Ditto. 

San Diego bay, California, 1857. 
Eastern entrance to Santa B1irbara channel, 1857: Prelimi-

nary chart, with Sub-Sketch of Point Hueneme. 
~lont,,rey bay, California, 18[>7: Preliminary chart. 
Marn Island strait, California, 18.~7. 

San Antonio creek, California, 1857. 
San Francisco city and vicinity, California, 1858. 
Humboldt bay, California, 1858: Preliminary chart. 
Crescent City harbor, California, 1859. 
Petaluma and Napa creeks, (San Pablo bC1y, CC1lifornia,) 1861. 

Tomales bay, California: 
1861 : Preliminary chart. 
1863 : Ditto. 

Pacific coast from Point Pinos to Bo<!ega Head, California, 
186:.!: Preliminary chart. 

Bodega bay and roadstead, 1862. 
Half Moon bay, California, 1863. 

SECTION XI. 

Sketch of progress in section, outlines, triangulation, and 
sheet limits : 

1854 : Progress sketch, Sections X and XI, from Sono­
m& mount to Salinas mount, (J,) with sketches 
of Columbis river, Sau Diego bay, Strait of 
Rosario, S&n Pedro, &c. 

1855: From Str&it nf Jnan de Fuca to San Diego bay, 
(J.) 

1855: Triangulation from Sonoma mount to Salinas 
mount, (J, No. 2,) with Sketches of San Pedro 
and vicinity, bay of San Diego, &c. 

1855: Progress Sketch, Washington sound and vicinity, 
Wasl1ington Territory, (.T, No. 3.) 

I 856: From Tillamook bay to the boundary, (K,) 
(upper sheet.) 

1857: Ditto. (IC) 
1858: Ditto, (K.) 
1859: Ditto, (K.) 
1860: Ditto, (K.) 
18fil: Ditto, (IC) with Sub-Sketch of Koos bay,Oregon. 
18fl2: Ditto, (K.) 
1813:~: General progress sketch for 1663. 

Washington sound, \Vashingtou Territory, 186'J, (new edition.) 
Entranee to Columbia river, (resurvey,) 1854, (K, No. 1.) 
Tidal diA.g-rams, San Diego, San Francisco, and Astoria, 1854. 

(K, No. 2.) 
Reconnaissance of Grenville harbor, (K, No. 3,) 1854. 

Canal de Haro and Strait of Rosario an•1 approaches: 
IBM: Reconnaissance, (K, No. 4.) 
18fi8: Recmmaissance of, with Suh-Sketch of Arlmirnlty 

inlet, uud Puget's sound. 

Port Townshend, Washington Territory: 
1854: lwconnaissance, (K, No. 5.) 
18i\8: l.'ini,he<l c11art. 

Duwamish hay and Seattle harbor, 1854, (R, No. 6,) recon· 
naissancc. 

Shoalwater b1'y, a<lditions: Preliminary chart, 1856. 
:False Dungcness anil New Dungeness harbors, reconnais­

sance sketch, 18:>6. 
Port Ludlow: Preliminary survey, 1856. 

Port Gamble, \Vashington Territory: 
185fi: Reconnaissance sketch. 
1858: Finished chart. 

Olympia harbor, (reconnaissance sketch,) 1856. 
Steilacoom harbor, (reconnaissance sketch,) 1856. 
Bellingham bay, (reconnaissance sketch,) Hl56. 
Blakely harbor, (reconnaissance ske,tch,) 1856. 
Westem ceast of the Uuited States, (Sketch J,) 18"6. 
Semiahmoo bay, >Yasbington Territory, (reconnaissance,) 

1858. 
Coquille river entrance, Oregon, (reconnaissance,) 1861. 
Koos bay, Oregon: 

1861 : Preliminary chart. 
1862: Preliminary chnrt. 

\Vashington sound and approaches, \Vashington Territory, 
1861, (reconnaissance,) (new edition.) 

Gray's harbor, Oregon: Preliminary chart, 1!362. 

MISCELLANEO'CS. 

General progress sketch : 
1859: Of the Atlantic, Gulf, and Pacific ooasts. 
1860: Of the Atlantic, Gulf, Rnd Pacific coasts. 
1861 : Of the Atlantic, Gulf, and western coast. 
1862: Of the Atlantic, Gnlf, and western coast. 
1863 : Of the Atlantic, Gnlf, and western cm1St. 

Base apparatus, 1854. 
Apparatus for measuring minor bases, 1856. 
Boutclle's &pparatns for measuring preliminary bl'llles, 1855. 
Apparatus for measuring preliminary base lines, 1857. 
Currents: 

1854: Lieut. Crnven's Current Indica.tor. 
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1858: Current stations occupied near Sandy Hook, and 
iliagmms showing velocities, &c. 

1859: Mitchell's apparatus for measuring currents and 
improved pile for sea structures. 

Deep-sea soundings: 
1854: Lieut. Craven's Specimen Box for. 
1855: Sautls's spedweu Sounding Box and Revolving 

Heliotrope. 
1857: Sauds's specimen tube for deep-sea bottom ; 

Massey's indicator; and Burt's sounding nip­
per. 

1857: Modification of Brooks's sounding apparatus. i,1 

I 858: Diagrnrns illustrnting descent of the weight and 

line in deep-sea soundings. 11 
1859: Trowbridge's apparatus for deep-sea soundings. 

Specimen cups for shallow soundings, anJ compass diviJers, 

Ti~~~:~uge : \II 
l 8f>4: Mitchell's se11,-coast tide-gauge. 
1857: Trenchanl's and l\Iitcl}{)ll's. 

Figurl'!s to illustrate appendix No. 33, 1854. Ii 
Magnetism: 

1855: 

1855. 

Diagrams to illustrate liecnlar V11Iiation in mag­
netic declination. 

Lines of equal rnrtgnetic declin1ttion on the coast 
of the U nitcd States. 

Map of magnetic declination. 

Boutelle's scaffold for stations, and Farley's signal, 
Sands's gas-pipe tripod, 1855. 

18.)5. 

Geology: 
1855: Geological map, Point Reyes and vidnity. 
1855: Geological map, vicinity of the Golden Gate. 
1855: Geological map, vicinity of Monterey lJay. 
1855: Geological map of the country between San 

Diego and Colorado river. 
1860: Coast of Labrador, its geological structure, &c. 

Polyconic development of the sphere, 185u. 

Longitude,: 
1856: 

1857: 

Diag·rams to illnstmte telegraphic me~hods for 
difference of longitucla, 

Diagrams illustrating chronometric results for 
longitude between Sa,·annah, Ga., and Fer­
nandina, Fla. 

Diagrams showing injury to boilers of steamer Hetzel, 1856. 
Project liu1it.:5 for charl~, £.:rLf-ocJil awl 411o~f11iH ld;-)7. 
Project limits for finished charts of the Atlantic and Gulf coasts 

of the United States, scale ,.0 /,00 • ltl:ltl. 

Co-thlal lines: 
1857: Atlantic coast. curves of equal height of tides, 

and sitiling lines. 
18G':: Co-titlal lines in th" Gulf of Mexico. 

'Winds of the western coast, (diagrams,) 1657. 
Diagrams illnstrating the distribution of temperature in the 

Florida straits, 1859. 
1856: 
18:>6: 
1856: 

Map of magnetic dip anil intensity. 
Diagrams of sAcular variation of magnetic 

Atlantic coast. 
dip, '

1 Solar eclipse: 

1857: 
185[}: 

18.59: 

Diagrams illustrating loss of magnetism. 
Diagrams illustrating the results of magnetic 

olJservations at Gira.rd College, Philadelphia. , 
Lines of equal magnetic variation for the year i 

1858. 
1862: Magnetic map of Pennsylvania and part of New 

York. 
1862: Diagrams illustrating discussion of m11gnetie 

horizontal force observations. 
1863: Diagrams illustrating discussion of nrngnetic 

observations at Girard College. 

1860: Diagrams illustrating ph•3nomena of the solar 
eelipse of July, 181i0. 

ltl61: Diagrams illustruting phenomena of the solar 
eclipse of July, 18GO. 

Charts of isogonic lines for the coasts of Virginia, Nt}rlh Car 
olina, South Carolina, Georg-is, and for the Gulf of Mexico, 
1861. 

Diagrams illustrating the results of experiments on the expan­
sion of drawing paper, ll'l6L 

Diagrams illustrating exp~riments in lenr;th of standarJ bar, 
1862. 



 

INDEX OF ~IAP S AND SKETCHES. 

No. I. A. Progress Sketch, Section I. Primary triangulation. 
2. A bis. Progress Sketch, Section I. Secondary triangulation, topography, and hydrography. 
3. Eastport harbor and approaches, 1\Iaine. 
4. Rockport and Camden harbors, Maine. 
5. St. George's river, Maine.* 
6. Bootl1bay harbor, Maine. 
7. Isles of shoals, New Hampshire. 
8. Lynn harbor, Massachusetts. 
9. Boston bay and approaches, Massachusetts. 

10. Sippican harbor, J\Iassachusetts. 
11. Bristol bay, Rhode Island. 
12. Newport harbor, Rhode Island. 
13. Long Island sound, eaRtern sheet, (coast chart No. 15.) 
14. Long Island sound, middle sheet, (coast chart No. 16.) 
15. Long Island sound, western sheet (coast chart No. 17.) 
16. Absecom inlet, New Jersey. 
17. Chesapeake bay, No. l, from the head of the ba.y to Magothy river. 
18. Chesapeake bay, No. 2, from Magothy river to Ol1optank river. 
19. Chesapeake bay, No. 3, from Ohoptank river to the Potomac. 
20. Potomac river, No. 1, from the entrance up to Piney Point. 
21. Potomac river, No. 2. from Piney Point to Lower Cedar Point. 
22. Potomac river, No. 3, from lower Cedar Point to Indian Head. 
23. Potomac river, No. 4, from Indian Head to Little }'alls. 
24. Core sound, North Carolina. 
25. Cape Lookout shoals, Nor th Carolina. 
26. Beaufort river, South Carolina, and Inland Passage to St. Helena sound. 
27. Wassaw sound, Georgia. 
28. Charlotte harbor, Florida. 
29. Mississippi river, reconnaissance from Rodney to Lake Landing. 
30. Mississippi river from Lake Landing to Palmyra Bend. 
31. Ohio river, from ~found city to Cairo. 
32. Western coast of the United States, reconnaissance, sheet Ku. 1, new edition. 
33. Western coast of the United States, reconnaissance, sheet No. 2, new edition. 
34. Western coast of the United States, reconnaissance, sheet No. 3, new edition. 
35. Pacific coast from Point Pinos to Bodega Head. 
36. Bodega bay, California. 
37. General progress sketch. 
38. Diagrnms illustrating magnetic observations made at Girard College observatory. 
39. Diagrams illustrating experiments on electro-magnets. 
40. Diagrams illustrating the peculiarities of the tides at Tahiti, in the South Pacific ocean. 

*Withdrawn: to appear in next annual report. 
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